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WELCOME NOTE
It is our great pleasure to welcome you to the 7th International Conference for
Entrepreneurship, Innovation and Regional Development (ICEIRD 2014) in Nicosia, Cyprus.
Since the 1st ICEIRD in 2008, the International Conference for Entrepreneurship, Innovation
and Regional Development has been committed to providing an effective channel of
communication between decision-makers (government, ministries and state agencies),
researchers (universities, research and development centres, start-up centres and
incubators), practitioners (SME leaders and managers) and persons concerned with the
latest research, scientific development and practice on innovation and entrepreneurship in
order to discuss topics that are of currency, relevance and significance for national
competitiveness as well as sustainable, robust , and equitable regional development. ICEIRD
has been the key forum for:
•
•
•
•
•
•
•

Addressing key factors in regional economic development, entrepreneurial vitality and
innovation processes
Raising the level of awareness about innovation, entrepreneurship and competitive
advantage
Strengthening the regional and international network among representatives from
SEE countries and those from EU member states
Consolidating intra-SEE networks of SMEs, Start-up Centers and Incubators
Understanding cultural and national barriers of entrepreneurship in the global
economy
Promoting best practices in innovation research and business development
Facilitating regional partnerships and innovation networks

The multidisciplinary ICEIRD community encompasses interests at regional and international
level and is targeted to academics, entrepreneurs, policy-makers, researchers and students
who are involved in the latest research, scientific development and practice on innovation
and entrepreneurship.
Putting together ICEIRD 2014 has been a team effort. First of all, we would like to thank the
authors of all submitted papers. Furthermore, we would like to express our gratitude to the
program committee and to all external reviewers, who worked very hard on reviewing papers
and providing suggestions for their improvements.
The technical program consists of 51 full-papers. Moreover, we are proud and thankful of
having two renowned keynote speakers at the 2014 edition of ICEIRD:
•
•

Georgios Peroulakis on “Innovation policy making in the EU, RIS3: a crisis exit
strategy? The case for Cyprus and Greece”
George E. Georgiou on “Novel Photovoltaic Technologies for Improved Energy
Harvesting”

Furthermore, a Stakeholders Meeting Event is conducted as a Satellite Event in the context
of ICEIRD 2014 and the European INTERREG IVC project InnoFun, as well as the First
Roundtable Discussion on Triple Helix (University – Industry – Government) Interactions in
Cyprus.

III

Finally, we would like to thank our sponsors, CEIRD, Cyprus Telecommunications Authority,
the University of Sheffield, Austrian Airlines, the Cyprus Tourism Organisation and the
University of Cyprus for their support of this conference.
We hope that you will find this program interesting and thought-provoking and that it will
provide you with a valuable opportunity to share ideas with other researchers and
practitioners from institutions around the world.
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The EcoHelix: Redefining Paradigms and CoCreating Value through Ecotourism as
Stewardship
David Lansdale1, Patricio Álvarez2, Ana Deaconu3, María José
Ayala4, Andrea Espinoza5, Candy Abad6, Diego Rojas7
1
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Traditional development paradigms face the challenge of sustainability. This paper
presents an innovative intervention that is grounded in Ecotourism as Stewardship,
focuses on the co-creation of value, and is based on the promotion of a dynamic
entrepreneurship ecosystem. This ecosystem arises from the collaboration of the
public, private and civic sectors, and academia, the four blades of the quadruple helix.
Ecopreneurship, the promotion of ecologically responsible startups, provides
sustainable outcomes and addresses both economic and ecological benefits and
opportunities. Emerging market economies in particular stand to benefit from the
EcoHelix intervention, and the dramatic increase of tourism internationally holds great
promise for local, community based entrepreneurship initiatives, with tourists and
local entrepreneurs working together as agents of change to promote quality of life for
both clients and service providers. The EcoHelix is a dynamic, iterative, cloud based
platform and mobilizes the Lean Startup model to enable small businesses to
succeed, in a joint venture with their clients, based on constant input and the
opportunity for the latter to invest their time, talent and treasure to that end. The
potential of the EcoHelix model lies in its capacity to be replicated in tourism
destinations around the world where entrepreneurship would benefit the local
community.
Keywords

3
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

Co-Creation of Value; Ecopreneurship; Ecotourism as Stewardship; Sustainability

1. Introduction and Overview
Sustainability is one of the major challenges in traditional economic development models.
Additionally, many interventions and proposed solutions fail to present alternative models
that question existing paradigms. This paper addresses the following paradigms: northernsouthern hemisphere cultural and economic dependence [1]; the role of eco-tourists as
change agents [2]; the co-creation of value in the value chain [3]; the incompatibility between
business and conservation [4]; the collaboration of the public, private, civic sectors and
academia to create dynamic entrepreneurship ecosystems [5]; personal motivation based on
self-efficacy theory [6]; a compelling theory of change driven by entrepreneurship [7]; the
mobilization of the Internet as a vehicle for mobilizing resources to promote economic
opportunity [8], environmental awareness [9], and quality of life in emerging and developing
markets [10].
This paper proposes an innovative intervention driven by ecotourism as stewardship, based
on a pilot project. A group of fifty-five high school students, under the guidance of a team of
twelve university student leaders, collaborated for two and a half weeks in August 2013 to
create a data base of every business on the island of San Cristobal, Galapagos, capital of
the Enchanted Isles Archipelago, a UNESCO Natural Heritage Site for Humanity. A cloudbased platform, www.ecohelix.com, was created, based on existing models including Trip
Advisor, eBay, Kiva, Kickstarter, and SalesForce. The foundation of the intervention is based
on the collaboration between the public, private, civic sectors and academia, with the Internet
as the driver and hub of the quadruple helix. Communities are the unit of analysis, and
community based ecopreneurship is the outcome, with high school students and tourists as
agents of change. A beta version of the platform provides access to the database of
businesses in Puerto Baquerizo Moreno, and smart phone applications are being developed
that will provide seamless access to that information. Tourists not only have direct access to
that information, but also can rank their experience regarding quality of product, customer
service, cleanliness, environment and accessibility. The EcoHelix facilitates tourist access to
community based experiences, creates healthy competition, and most significantly, enables
tourists to invest their time, talent and treasure to enable small businesses to refine and
improve their business model, based on the Lean Startup approach [11]. Value chain
clusters [12], including ecotourism, also provide opportunities for return on investment by
ecotourists, introducing environmental sustainability and economic development [9].

2. Paradigm Shifts, the Co-creation of Value, and a Compelling
Theory of Change
2.1 The Context: Latin America, Ecuador, and the Galapagos Islands
Latin America is famous for its paradoxes: It is wealthy in natural resources, but few
countries manage to keep the wealth at home with its own people. The continent has
unusually high levels of entrepreneurial initiatives among ordinary citizens, yet this does not
translate into sustained economic growth. It is renowned both for the intact nature of much of
its natural beauty as well as for its extreme levels of environmental degradation. It is rich in
diversity of cultures, yet inequality and poverty rates rank consistently high. For these
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reasons, Latin America has long been an important focus of international development efforts
[1].
Yet old development paradigms have proven largely ineffective. Development strategies
often approach problems from only one or a few disciplines, and do not account for all the
dimensions necessary to develop a holistic understanding and design a complete solution.
As a result, development strategies often create an unwanted trade-off between economic
opportunity and locally-based culture, values and lifestyles. This paper proposes a new
model based on interdisciplinary analysis, multi-sectorial cooperation and the co-creation of
shared value between local communities and the globalized world, with eco-tourists as
agents of change [2].
One of the most fascinating case studies in Latin America, Ecuador, is also the most
biodiverse country, per square meter, in the world. In recent years, its charismatic president,
Rafael Correa, has rewritten the constitution, focusing on a traditional indigenous concept,
Sumak Kawsai, which roughly translates into well-being or quality of life. While much of the
country’s development since he took power in 2007 has been driven by the price of oil per
barrel, the government has recognized tourism as its most promising investment: the
president has authorized $600 million toward both promoting Ecuador internationally and
developing the infrastructure the country needs to address a growing stream of tourists. In
2013, the Ministry of Tourism bought the rights to the Beatles’ All You Need Is Love, and has
invited Paul McCartney to visit the country and perform in the capital in May 2014. Taking
advantage of these two initiatives, an ambitious campaign was launched by the Ministry
through various social networks to attract the world’s attention to Ecuador as an
extraordinary tourist destination.
Three significant paradigms shifts can trace their origin to Ecuador. In the 17th century, a
team of geographers, led by La Condamine, identified the colony of Spain at the time as the
Middle of the World. Roughly a century later, the German explorer and naturalist, Alexander
von Humboldt, visited Ecuador and launched a new discipline based on his research:
ecology. And probably the most renowned paradigm shift can trace its origin to the
Galapagos Islands, which first received international recognition based on the research of its
most renowned visitor, Charles Darwin, in 1836. Darwin’s groundbreaking study of the fauna
and flora of the Enchanted Islands captured the imagination of the scientific community and
became the foundation for the theory of evolution.
The Galapagos Islands are famous for their unique and idiosyncratic biodiversity [13]. The
merits of the Galapagos Islands earned them classification as a UNESCO World Heritage
Site in 1978. In 2007, however, environmental threats posed by invasive species, overfishing and unbridled tourism earned the Galapagos a new title on the UNESCO List of World
Heritage Sites in Danger. Tourism has a significant economic presence in Galapagos, but
many of the benefits go to exogenous companies. While Galapagos enjoys the highest
reported per capita income in Ecuador, 52% of Galapagos residents experience poverty
conditions.[14]
Figure 1 below demonstrates that in the 1980’s, the Galapagos Islands began to experience
a dramatic growth in tourists whose imagination was captured by the opportunity to visit this
world class natural heritage site. The influx of tourists, originally arriving by boat, received a
significant boost when the airports of Baltra, a former U.S. naval base during World War II,
and later Puerto Baquerizo Moreno, made it possible for airlines to take advantage of a new,
growing, and lucrative destination. The growth in tourism, based predominantly on a cruise
based model, also required the labor necessary to provide services for the growing tourism
industry. It is the confluence of these factors that provide the backdrop for an alternative
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model for development that is being tested on the Galapagos, but which also holds
significant potential for other international tourist destinations.

Años ExtranjerosNacionales Totales
1979
9,539
2,228
11,767
1980
13,465
3,980
17,445
1981
12,229
4,035
16,264
1982
11,056
6,067
17,123
1983
10,402
7,254
17,656
1984
11,231
7,627
18,858
1985
11,561
6,279
17,840
1986
13,897
12,126
26,023
1987
14,825
17,769
32,594
1988
23,553
17,192
40,745
1989
26,766
15,133
41,899
1990
25,643
15,549
41,192
1991
25,931
14,815
40,746
1992
26,655
12,855
39,510
1993
36,682
10,136
46,818
1994
40,468
13,357
53,825
1995
40,303
15,483
55,786
1996
45,782
16,113
61,895
1997
48,830
13,979
62,809
1998
50,351
14,440
64,791
1999
53,469
12,602
66,071
2000
54,210
14,779
68,989
2001
57,474
20,106
77,580
2002
59,297
22,945
82,242
2003
63,010
28,345
91,355
2004
75,072
33,876
108,948
2005
86,103
35,586
121,689
2006
97,393
47,840
145,233
2007
110,444
51,406
161,850
2008
119,951
53,468
173,419
2009
106,646
55,964
162,610
2010
111,723
61,574
173,297
2011
121,328
63,700
185,028
2012
125,059
55,772
180,831
2013
132,119
72,278
204,397

250,000

200,000

150,000

Extranjeros
Nacionales
Totales
100,000

50,000

1,979

1,986

1,993

2,000

2,007

Figure 1. Statistics of Visitors (Foreign, National, Total) to Galapagos, 1979-2013 ,
provided by the Galapagos National Park, 2013 [15].

2.2 From Dependence to Entrepreneurship and the Challenge of Balancing
Economic Opportunity with Conservation
Traditionally Ecuador´s economy has relied heavily on petroleum derived revenues, mainly
through crude oil exports based on prices published by the West Texas Intermediate Index
(WTI). During the last five years, the WTI has shown a growing tendency resulting in an
accumulated increment of US$37.19 in 2009 to US$100.70 as of February 2014 [16]. These
oil prices have financed many public infrastructure projects including road networks,
hospitals and schools, among others. The local government has been able to stimulate
economic growth through public sector investments; this strategy has resulted in an
important Gross Domestic Product (GDP) growth for Ecuador, averaging an annual growth
rate of 5.1% during the last three years [17].

Ecuador´s government deserves merit for the economy´s performance, but it must also
recognize its vulnerability due to overdependence on oil revenues, and plan for game
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changing tendencies in the future. The government is currently working on a strategy shift
towards a new productive matrix in which this oil dependence is addressed, and new agents
are incorporated as key players in the long term economic growth strategy [18]. This aspired
productive diversification aligns perfectly with the EcoHelix’s core strategy, which is to bring
together investors and community entrepreneurs through ecotourism using a technological
platform as a foundation for communication, collaboration and expansion. This will ultimately
result in an increase of foreign investment that will encourage further improvement of current
products in order to deliver more processed goods and fewer commodities - like raw
materials.
One component of the EcoHelix’s paradigm is to create a sustainable income source that
brings together multiple stakeholders with a common objective. Aside from generating
revenue from tourism, the EcoHelix initiative generates value throughout its value chain.
Another component involves stewardship itself: this is a result of the tourist stays that will
include visits to local businesses. If visitors are interested in any of the businesses as
potential investment projects, they are given the option to become mentors or investors for
these businesses. These investments will result in value generation for both local business
owners and foreign investors. The EcoHelix´s role is to facilitate these investments through
its platform and through direct advisory. This advisory includes project analysis, business
model definition and sustainability certification to ensure that the investors will receive a wellstructured “winning” project which is both sustainable and financially attractive.
Tourism can also result in incremental sales for local business owners without the necessity
of investment. One of EcoHelix’s platform applications will permit local business to access a
virtual, local marketplace in which they can generate important growth in sales. According to
Hart and Milstein, “A sustainable enterprise is one that contributes to sustainable
development by delivering simultaneously economic, social, and environmental benefits - the
so-called triple bottom line.” [19]. The EcoHelix model generates value on all levels of its
value chain and benefits economic, social and environmental aspects of its stakeholders. In
summary, the EcoHelix intervention seeks to maximize economic benefits for all of the
stakeholders in the value chain.

2.3 Ecopreneurship: Addressing the Balance between Economic Development
and Ecological Responsibility
One of the major challenges the EcoHelix model faces in a destination as fragile as
Galapagos is the conservation of its flora and fauna. In general, the world’s natural resources
face unprecedented pressures due, in part, to explosive population growth and significant
consumption patterns stemming from economic development. Historically, the tourism
industry has been linked to ecological and social impacts associated with factors such as
overconsumption of resources, environmental contamination in terms of emissions and
discharges, waste generation, energy consumption, ecosystem disruption, population influx,
economic inequality and alterations of community interactions [13, 14, 20].
The Galapagos Islands have faced all of these pressures as a result of a booming tourism
industry where the balance between environmental conservation and economic development
has not quite levelled out. The island’s ecological fragility, endemism and biological diversity
add to the current challenge of ensuring environmental sustainability while managing these
natural resources as a source for local and national economic development.
There is a longstanding perception that economic gain and ecological conservation are
incompatible [14, 21, 22]. Past and current threats to Galapagos’ preservation affirm this
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notion. Researchers question how economic development and resource conservation can
reconcile to promote environmental sustainability, and how continued tourism growth can
succeed without further depleting the island’s natural resources [14]. These concerns need to
be addressed and resolved to ensure the conservation of valuable ecosystems, especially in
world renowned destinations like the Galapagos.

An alternative approach to addressing these questions calls for the revision and disruption of
traditional paradigms. The Ecohelix project leverages entrepreneurship to develop disruptive
thinking for sustainable innovation to find answers to these questions. Since the 1990’s,
researchers have argued that business and the environment are not only compatible, but that
they form synergies that can be more effective for driving conservation than tools stemming
from government regulation and civil society. Ecopreneurship or sustainable
entrepreneurship, defined as ‘the continuing commitment by businesses to behave ethically
and contribute to economic development while improving the quality of life of the workforce,
their families, the local and global community, as well as future generations’ [9], is an
innovative business and societal movement that is bridging that gap between profit, people
and planet. Drivers such as environmental awareness, demand for sustainable products and
services, finite resources, business risk management and economic efficiency [22, 23] have
propelled the rise of the ecopreneur and the creation of sustainable business models that
prove that achieving the triple bottom line (benefits for people, the planet, and profits) is an
attainable win-win strategy [23]. Not only is green business effective for large corporations,
but research shows that small and medium enterprises (SME’s) can also harness the
benefits of creating profitable, sustainable businesses to reduce poverty in resource
dependent economies. With SME’s accounting for almost 95% of private sector firms in most
nations, it is imperative that they act as agents of change, given that their contribution can be
more meaningful for sustainability in a local context [6]. As Allen & Malin [23] highlight, green
entrepreneurship can ‘allow the problems of poverty and natural resource dependency to be
more thoroughly and intelligently approached’ (p. 829). These scholars [23] agree that ‘green
entrepreneurship can be a driving force for a new economic start for modern economies’,
consolidating EcoHelix’s commitment of promoting entrepreneurial innovation through
successful green businesses as a tool for improving local livelihoods, but at the same time
ensuring environmental sustainability.
Environmental conservation can generate opportunities for ecopreneurs through the
establishment of green ventures that tap into and benefit emerging markets, capitalization
from new consumer preferences and innovative business practices that have been shown to
create competitive advantages and financial sustainability [22]. Ecotourism in particular is
identified as a business sector that stands to profit from biodiversity conservation and
generate biodiversity gains through the management of ecosystem services. Studies indicate
the emergence of ‘sustainable travellers’ who look for goods and services that match their
notions of environmental sustainability, and who are willing to spend up to 10% more on
businesses that deliver [22]. The challenge remains in ensuring a triple bottom line, as local
communities have been found to stay out of the green business loop. EcoHelix not only
capitalizes on the business case for environmental sustainability but also focuses on
magnifying the positive social impacts through investing, mentoring and promoting local
sustainable enterprises.
Just as business and local communities stand to benefit from thoughtfully designed green
ventures, so does the environment. Academic research has supported the claim that
environmental gains stand to be made from businesses aligning with sustainability criteria
[20, 9]. Market based environmental policy, like the promotion and development of
ecotourism, has proven effective in countries like Costa Rica, where studies have found that
ecotourism can benefit the environment and the local population [20]. A challenge remains to
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engage tourists not only on the environmental objectives of the industry, but also on the
social impacts that must be warranted to achieve a truly sustainable sector.
Entrepreneurship in general is seen as an important factor contributing to growing
economies. However, 40% of entrepreneurial activities in Latin America take place out of a
sense of necessity, not out of opportunity. Meanwhile, weak and confusing institutions
prevent many entrepreneurial efforts from translating into productivity. For these reasons,
entrepreneurship in Latin America is largely seen as having failed its economies. The
Quadruple Helix, the conceptual and practical driving force presented in this paper, serves
both as a heuristic to identify tourist destinations and communities that could benefit from
collaboration, and then in turn mobilizes the resources necessary, working on behalf of
emerging entrepreneurs, providing them with best practices in entrepreneurial skills,
networks that form part of a dynamic ecosystem and access to markets. The EcoHelix
becomes a driver that turns crises into opportunities, enabling community based
entrepreneurs to take advantage of the collaboration of the public, private and civic sectors,
and academia including, in addition to universities, both high schools and elementary
schools, as well as non-formal educational institutions.
The EcoHelix focuses on ecotourism because of proven promise. Ecotourism differs from
conventional tourism in that it prioritizes environmental stewardship and local economic
benefits. On a small scale, such as in Bonito, Brazil, and at a national level, such as in Costa
Rica, ecotourism has allowed local entrepreneurs and their social and economic network to
gain economic benefits while fortifying their natural resources and cultural heritage. In rural
areas, it provides a local economy strong enough to keep young talent from moving to cities.
On a national scale, it is a viable alternative to natural resource extraction. The EcoHelix
seeks to build ecotourism based entrepreneurship in areas that hold the highest natural
value and are therefore the most vulnerable to mismanagement of natural resources [24].
The EcoHelix entrepreneurship and ecotourism strategies are complemented by the cocreation of shared value, a concept by which businesses benefit the communities they
operate in, and the communities in turn benefit their local businesses. This model supports
strong local economies through networks that promote solidarity and mutual support.
Ecotourists are significant players and stakeholders in the EcoHelix model. Each tourist has
a skill-set to offer based on their professional or personal background. The EcoHelix model
makes it possible for tourists to be mobilized as agents of change who offer their unique
abilities in ecotourism-based development solutions. Through their investment, they become
part of the civic sector blade of the Quadruple Helix. The co-creation of value finds
expression through client to business, business to client, client to client and business to
business feedback loops. In summary, the EcoHelix model challenges existing development
paradigms, creating instead a paradigm based on efficiency, self-efficacy and reciprocity by
promoting a dynamic and sustainable ecosystem.

3. The EcoHelix in Action: From Theory to Practice
The EcoHelix is an innovative intervention that mobilizes cloud based technology,
entrepreneurship, conservation and ecotourism to improve the conditions endangering the
Galapagos. The EcoHelix recognizes that environmental problems can only be addressed
with the full support of local communities. The competitive model enables Galapagos
residents to gain economic benefit while also acting as stewards of the environment, in
collaboration with tourists as investors in their business.
The EcoHelix intervention includes the following benefits and opportunities:
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•
•
•
•
•
•
•
•
•

An interactive on-line platform where tourists can browse and evaluate Galapagos
services according to their quality of service and environmental sustainability
Complementary entrepreneurial support for Galapagos businesses.
Tourists are invited and enabled to invest their time, knowledge, and wealth in
sustainable businesses.
Access to international tourist markets
Online marketing and publicity
Capacity building in entrepreneurship and technology
Direct online sales and reservations
Improved services that in turn will attract more tourists
Improved services that can be sold at a higher price point

The online platform provides the public-facing utility of the project at the website
http://www.echohelix.com, as well the facility for administrative end data input. The website
places emphasis on the importance of “vote with your dollar”, encouraging tourists to support
businesses with better environmental practices. The website shows basic information for
each business, along with the option of rating quality of service. Users can also purchase
products and make reservations online. Users can include their own ranking, comments, or
photos while traveling or once back home.
Puerto Baquerizo Moreno is the pilot project site for the EcoHelix initiative. Fifty five high
schools students worked closely with twelve university students to gather data from a variety
of businesses, including basic information (Name, Contact, Address, RUC (Ecuadorian
business ID number), Hours, etc.); GPS location; a photo of the business; and a brief history
of the business. Using a train-the-trainer approach, the university students were prepared to
coach local high school students based on self-efficacy theory, with its four pillars: mastery,
modeling, social persuasion and adaptation, challenging them to think of themselves as
future change agents in their community. At the present time, these youth leaders are
working with business owners (parents, family members, neighbors), training them to
understand the benefits and opportunities the EcoHelix offers. Youth leaders are also the key
players for updating information on the platform.
Originally, an environmental rating scale was suggested that would allow tourists to choose
services most in line with their values based on a model established by “Sustainable Tourism
CST: Certification for Sustainable Tourism in Costa Rica.” Tourists would rate businesses in
four areas: conservation of water, energy, waste management and the use of local products.
As the project matured, however, the municipality, which recently has installed water meters,
has agreed to provide data instead, along with ElecGalapagos, the local energy company,
which will inform tourists of water and energy consumption and recycling levels for each
business. Tourists can be informed by looking up that information on line to determine the
environmental commitment of a business they are considering visiting.
The EcoHelix tourist interface is currently being refined in order to be tested during the
summer of 2014. An application is being developed that will be activated when the tourist
arrives on the island. The municipality, in collaboration with the National Telecommunications
Agency, is setting up four kiosks in the following locations: the airport, the water front, in front
of the municipality, and the Charles Darwin Interpretation Center.
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The local university (Universidad San Francisco de Quito, GAIAS Extension) will provide
complementary entrepreneurial support and training through an Ecopreneurship Center,
ensuring that small businesses have access to the knowledge and resources necessary to
compete within the project framework. Entrepreneurial support will allow small, locally owned
businesses to capture more value from the tourist economy, especially in the new context
that promotes an environmentally conscious tourist economy.
Entrepreneurial support through the Center as well as that provided by the Human Resource
Office of the Galapagos Governing Council will include the following elements:
•
•
•
•

On-line resources for Galapagos businesses, providing information on basic
business practices and the elements of creating an environmentally sustainable
business.
Workshops for use of Galapagos Ecosystem on-line platform.
Tailored support for each business, explaining achievements and improvements
based on a set of both economic and environmental guidelines and criteria.
Entrepreneurship workshops addressing innovation, motivation, business model
development, marketing plan development, financial planning, web page building,
best practices for tourism and ecotourism, environmental sustainability, added
value product development, industry and market analysis, and online resources to
help entrepreneurs promote and improve their business.

4. Lessons Learned: Paradigm Shifts Require Time, Consistency,
and Follow Up
The EcoHelix Intervention is still in an experimental stage. The program will be replicated in
the summer of 2014, with the financial support of Celebrity Expedition, on the three
remaining populated islands: Santa Cruz (28,500 inhabitants), Isabela (2,500 inhabitants)
and Floreana (158 inhabitants). A similar model to the one used on San Cristobal will be
applied: high school students will be trained both to collect data and to serve as champions
and change agents for the initiative. Key stakeholders are currently being approached and
invited to collaborate. With the platform fully functioning, it will be possible to involve
incoming tourists, inviting them to benefit from the resources each community offers.
At a functional level, the idea is to provide the community, in collaboration with each
municipality, with ownership of the data, inviting them to take responsibility for updating the
information on a regular basis. The competition the platform generates through tourist
feedback should produce significant improvements, based on subsequent training provided
to business owners in the quality of service.
The greatest promise of the EcoHelix platform, however, lies in the potential of mobilizing
tourists both in the rating of the services received as well as in the option to invest their time,
their expertise, and their discretionary income. The vehicle that will enable tourists to
evaluate the potential of the business is the Lean Startup [25] business model canvas.
Business owners will be challenged to create a canvas, identifying both expenses and
revenue streams. This is the most promising aspect of the EcoHelix intervention, and
provides a solution that has been one of the major challenges in development paradigms:
economic sustainability that is also environmentally responsible.
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Transferring from triple helix to quadruple helix of innovation supports the trend
towards the engagement of all stakeholders in innovation. Companies tend to tap into
both internal and external knowledge sources to accelerate innovation, turn to cocreation across innovation processes and allow the flow of knowledge over their
organizational boundaries. There are numerous examples that show that the cocreation is seen as a powerful engine for innovation, through an active, creative and
social process, usually based on collaboration between producers and users initiated
by the company to generate value for customers. However, world regions differ from
one another in the sense of accepting the co-creation practice in innovation. SouthEast Europe is seen as a region with the low level of co-creation initiatives, with very
similar characteristics, concerning co-creation type, product development project
type, stage of the product life cycle, co-creative environment, types of customers as
main co-creators, as well as their motivation to join the co-creation. These similar cocreation initiatives in South-East Europe show that there is unused potential of cocreation in this region, through other co-creation types and product development
project types in different stages of the product life cycle. Having in mind there are
probably various reasons for the low acceptance of co-creation in South-East Europe,
authors of this paper suggest that the national culture could be one of them. Following
the results of previous research on co-creation examples in South-East Europe and
the cultural dimensions, defined by Geert Hofstede, for countries in this region, and
bringing them into a relation, it is explained in this paper how the culture prevalent in
South-East Europe can be one of the obstacles for higher adoption level of cocreation practice in this region.
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Co-creation, national culture, product development, product life cycle, South-East Europe
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1. Introduction
According to Global Innovation Index 2013 [1], South-East Europe (SEE) is characterized as
low innovation performance region in comparison to the rest of European Union. One way to
increase the innovation performance in SEE is the adoption of co-creation and involvement
of customers in all stages of the product life cycle, since this practice is seen as a powerful
engine for innovation. Even though there are a lot of world examples that show the benefits
of co-creation even when it is practiced in the early stages of the product life cycle (e.g.
Nokia lead user and expert co-creation sessions, Philips co-creation expert team, Local
Motors, Mobile Flite Deck by Jeppesen Sanderson Inc., Linux, etc.), that is not the case in
SEE region.
Having in mind there are probably numerous reasons that explain the low level of co-creation
initiatives in SEE, the purpose of this paper is to show whether the culture can be one of
them. Previous research shows the proven link between the prevalent cultural system in a
respective country and different aspects of innovation, e.g. culture’s impact on new product
development process [2], R&D projects [3], consumer innovativeness [4], diffusion patterns
of new products [5] and the acceptance of new products in the market [6]. Following the
scores of SEE countries’ on national culture dimensions defined by Geert Hofstede [7] and
available on the Hofstede Centre website [8], authors explain their relation with the level of
co-creation initiatives.
After the literature review on co-creation and national culture that is offered in the second
section, the third section deals with co-creation practices in SEE [9] and represents the
unused potential of co-creation in SEE within the framework that integrates product
development project types, co-creation types, customer types, their motives for co-creation,
stage of product life cycle, and co-creative environment [10]. The fourth section describes
national cultures in SEE countries, and gives the foundation for the discussion on the relation
between the characteristics of these cultures and the low level of co-creation initiatives in
SEE countries, given in the fifth section.

2. Literature Review
2.1. Co-Creation as an Engine for Innovation
Innovation is built on a foundation of creativity and sometimes on invention, resulting in the
creation of new knowledge and learning within the organization [11]. By adopting open
innovation companies have recognized that product development performance can no longer
be solely determined by internal R&D functions, but also depends on the contributions of a
broad range of external players, from individual customers to large research institutes [12].
Pull systems open the process to many diverse participants, whose input can take product
and service offerings in unexpected directions that serve a much broader range of needs [13].
Innovation can be seen as a co-creation process within social and technological networks in
which actors integrate their resources to create mutual value [14]. Companies are
increasingly aware that they need to tap into both internal and external knowledge sources to
accelerate innovation [15], and find ways to increase their ability to grow into new business
fields where they do not have any prior expertise [16]. They need to turn to co-creation
across innovation processes and allow the flow of knowledge over organizational
boundaries, exploiting internal knowledge in more diversified markets, as well as identifying
and absorbing external knowledge to support the internal innovation process [17].
Co-creation as a powerful engine for innovation has become a very interesting research
area. It is defined as an active, creative and social process, based on collaboration between
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producers and users that is initiated by the company to generate value for customers [18]
that is fundamental to a company’s competitive advantage. It is claimed that it is more
effective to encourage a diverse group of people outside the company, or the discipline, to
seek innovative solutions [19]. Involving customers as co-creators in innovation produces
ideas that are more creative, more highly valued by customers, and more easily implemented
[20]. Information access, global view, networking, experimentation and activism of customers
do not allow companies to develop products on their own, without co-creation [21]. The role
of the individual customer is becoming more important and companies have to form close
relationships with them in order to understand their needs and incorporating those needs in
their product and/or service offering [22]. Doing innovation with customers rather than just for
customers can help shift value creation and business concepts away from the product towards
holistic solutions, as well as strengthening service provision and non-material values [23].

2.2. National Culture
Culture as a set of shared values, beliefs, and expected behaviours, shapes all aspects of
our lives, political institutions, social and technical systems, all of which simultaneously
reflect and reinforce values and beliefs [3]. Geert Hofstede defined national culture as “the
collective programming of the mind which distinguishes the members of one group or
category of people from those of another” [24]. It refers more tangibly to relatively enduring
personality characteristics that are common or standardized in a given society [2].
Hofstede has shown that national cultures differ in particular at the level of, usually
unconscious, values held by a majority of the population that represent broad preferences for
one state of affairs over others [3]. His theory on national culture and its dimensions
describes the effects of a society's culture on the values of its members, and how these
values relate to their behaviour. The theory was one of the first that could be quantified, and
could be used to explain observed differences between cultures. Although there are many
different individual personalities in any society, the statistical mode has been used to
approximate national culture [2]. This research has given valuable results in cross-cultural
psychology that are frequently used by consultants and others researchers, mostly in the
field of international business and communication.
In his original theory, Hofstede suggested four dimensions of national culture in the original
theory, along which cultural values could be analyzed: (1) power distance, (2) individualism
vs. collectivism, (3), masculinity vs. femininity and (4) uncertainty avoidance. The fifth
dimension long-term vs. short-term orientation was added later. Nevertheless, it was
substituted by the new dimension pragmatism vs. normativism, with the addition of the sixth
dimension indulgence vs. self-restraint. These dimensions will be explained in more details in
the fourth section.

3. Co-Creation in SEE
There is a study focused on the examples of co-creation in South-East Europe, reviewed
through the framework that integrates four dimensions: customers’ motives for co-creation,
stage of product life cycle in which co-creation is initiated, co-creation types and platforms
used for co-creation initiatives [9]. According to these dimensions, authors represented
lessons learned from co-creation practices in SEE.
Co-creation initiatives in SEE countries are usually in the form of contests, where companies
offer reward for the winning solution. It seems that customers who get involved in these
contests are highly motivated with the prize they will possibly get. The need for better and
different products or services could not be tracked as a motive for co-creation, and curiosity
and intrinsic interest for innovation as co-creation drivers are very rare. Additionally,
companies from SEE region usually use co-creation as a marketing strategy to attract the
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crowd of people and collect large number of ideas. They start with their co-creation initiatives
when their products are in the maturity stage and need high level of promotion activities to
remain attractive for customers. This study shows no examples of co-creation that is used to
develop products at the beginning of their life cycle with lead-users and field experts, through
real collaboration among them, by challenging them to work together on a specific solution.
According to this study, most of the co-creation competitions in SEE are supported by
Facebook social network. Some companies have developed their own co-creation platforms
to offer people creative tools and challenge them to share their ideas. However, there are
some companies that use just e-mail as a channel for idea submission. Companies should
have in mind the power of specialized co-creation environment or platforms with toolkits that
enable people to innovate and work together on solution development [9].
These lessons confirm that the co-creation in SEE covers only one small segment of
potentials that can be generated through these initiatives, shown within the framework on
figure 1. This framework shows the link between the co-creation types and product
development project types in the different stages of the product life cycle, additionally
focusing on co-creative environment, customer types as main co-creator types characteristic
of the specific product life cycle stage, as well as the customers’ motivation to join the cocreation [10].

Figure 1 Co-creation in SEE and its unused potential (adapted from [10])

8

4. CULTURE IN SEE
In this section national culture dimensions are represented for each of the countries from
SEE, that are available on the website of the Hofstede Centre (http://geert-hofstede.com/) –
Albania, Bulgaria, Croatia, Greece, Romania, Serbia and Turkey. If national cultures of these
SEE countries are explored through the lens of the 6-D Model, it is possible to get a good
overview of the deep drivers of these cultures (Table 1, Figure 2).
8 Product development type Alliances and Partnership Projects and co-creation type Coalition of Parties are
related to all stages of the product life cycle, with the exception of the product declination stage.
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Table 1 National culture dimensions of SEE countries

Albania

Power
Distance
90

Individualism

Masculinity

20

80

Uncertainty
Avoidance
70

Bulgaria

70

30

40

85

Pragmatism

Indulgence

61

15

69

16

Croatia

73

33

40

80

58

33

Greece

60

35

57

100

45

50

Romania

90

30

42

90

52

20

Serbia

86

25

43

92

52

28

Turkey

66

37

45

85

46

49

The first dimension power distance expresses the attitude of the culture towards inequalities
among members of a society. Cultures high in power distance are more autocratic and
people accept a hierarchical order and differences in power and wealth. Cultures with low
power distance are more consultative and democratic, equality is valued and class
distinctions are less tolerable [25]. Table 1 shows high power distance in all SEE countries,
with the highest score of 90 in Albania and Romania and the lowest score of 60 in Greece.
These high scores in power distance show that SEE countries are hierarchical and
centralized societies. People accept inequalities, autocracy, dependency, selectiveness and
control. The different distribution of power justifies the fact that power holders have more
benefits than the less powerful in these countries. Status symbols are extremely important to
indicate social position and respect that should be shown [8].
The second dimension individualism vs. collectivism defines the degree to which individuals
are integrated into groups and the degree of interdependence that societies maintain among
their members. In cultures high in individualism people are focused on their personal
achievements and individual rights. In these cultures the interdependence among people is
weak. On the other hand, in cultures high in collectivism people are members of lifelong,
strong and cohesive groups. They hold group values and beliefs and seek collective interests
[25]. Table 1 indicates very low individualism or very high collectivism in SEE countries.
Albania with the lowest score of 20 is the most collectivistic society in SEE and Turkey, with
its score of 37, is the culture with highest individualism dimension in SEE. However, it is still
very low in comparison to other countries of EU and characterises this country also as a
collectivistic society. SEE countries are defined as “we” societies that foster strong
relationships where everyone takes responsibility for fellow members of their group, in
aspects of their lives. These strong relations can lead to nepotism, which is often in the
countries of SEE [8].
The third dimension masculinity vs. femininity is based on the distribution of emotional roles
between the genders - the masculinity is defined as the degree to which a culture is
characterized by task orientation and the femininity by person-orientation. More masculine
cultures value results, achievements, tasks, ambition, power, money, performance, success
and purposefulness. They are more competitive than more feminine cultures that place value
on quality of life, relationship among people, cooperation, helping others, caring for
environment, etc. In these cultures modesty is a virtue and standing out from the crowd is not
admirable [25]. Table 1 shows that most countries of SEE have the score on this dimension
below 50, with the exception of Greece (57), that is considered medium ranking masculinity
society, and Albania, that has very high masculinity score (80). These two countries are
defined as success oriented and driven. On the other hand, Bulgaria, Croatia, Romania,
Serbia and Turkey are considered relatively feminine societies, where relationships among
people are more important [8].
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The fourth dimension uncertainty avoidance focuses on how societies deal with unknown
aspects of the future and expresses the degree to which the members of a society feel
uncomfortable with uncertainty and ambiguity. It indicates how people feel in novel and
unknown situations. In cultures with low uncertainty avoidance people accept changes and
tend to have as few rules as possible. In contrast, in cultures with high uncertainty avoidance
people are anxious about the future, actively avoid risks and try to manage changes by
careful planning and implementing rules, laws and regulations [25]. Table 1 shows that SEE
countries have very high scores on this dimension. Albania has the lowest score (70) and the
highest score belongs to Greece (100), that defines it as a culture with extremely high
uncertainty avoidance. People from SEE are very risk averse, avoid unknown situations, do
not accept new ideas and products. Innovations may be resisted, while security is an
important element [8].
The fifth dimension pragmatism vs. normativism explains to what extent people try to explain
everything that happens around them. In cultures with a normative orientation most people
have a strong desire to explain as much as possible. They respect social conventions and
traditions, do not focus on the future, but past and present, and focus on achieving quick
results. On the other hand, in cultures with a pragmatic orientation, most people do not have
a need to explain everything, as they believe that it is impossible to understand fully the
complexity of life. They accept contradictions, adapt to the circumstances, invest in future
and focus on long-term results [25]. Table 1 does not indicate strong orientation towards
pragmatism or normativism in Greece, Turkey, Romania and Serbia, since their scores are
medium ranked (45-52). Cultures of other countries of SEE lean towards pragmatism. The
most pragmatic society is Bulgaria, with it score of 69.
The sixth dimension indulgence vs. self-restraint indicates the degree to which member in
society try to control their desires and impulses. Cultures high in indulgence have a tendency
to allow relatively free gratification of basic and natural human desires related to enjoying life
and having fun, and cultures with high self-restraint suppress gratification of needs and regulate
it by means of strict social norms [25]. Table 1 shows strong self-restraints in SEE countries.
Albania has the lowest score on indulgency dimension (15) that makes it strongly restrained
culture. With its score of 50, Greece has the highest score on this dimension. However, it
does not show any clear preference between indulgence and self-restraint in this country.
Figure 2 represents national culture dimensions of SEE. Power distance and uncertainty
avoidance are very high, and individualism and indulgence are low in all countries of SEE.
On masculinity and pragmatism dimension most countries of SEE can be defined as
intermediately feminine/pragmatic or neutral concerning these dimensions.

Figure 2 National culture dimensions of SEE countries
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5. Discussion
Following the framework given in Figure 1, authors try to explain why there is a low level of
co-creation in SEE and try to find the answers why the potential of co-creation is unused in
this region.
In the earlier stages of the product life cycle, co-creation should be integrated within R&D,
breakthrough and platform projects, that are undertaken in order to explore new possibilities
for new product development, deliver new products that differ fundamentally from previous
generations and provide a continuous transition between product generations, by offering
moderately innovative products, respectively. These project types have a goal to explore
previously unknown in order to deliver innovative products. Additionally, in the earlier stages
potential co-creators are visionary, imaginative and risk-taking innovators, early adopters,
who easily adopt innovations, and early majority of customers, who prefer products of proven
quality, but also much better ways of doing things they already do.
These characteristics of co-creation projects and potential co-creators represent a large
contrast in comparison to the characteristics of the prevalent culture in SEE countries:
• High power distance in SEE as an inhibiting factor of co-creation
Co-creation asks for low power distance in a society, while generation of diverse ideas
and concepts of new products asks for encouragement of all potential co-creators
irrespective of their position or status in society. Supporting their active participation, low
power distance helps to equalize people by giving to all stakeholders a voice in the cocreation. Co-creators should be willing to contribute and share ideas for new products,
without fear of negative feedback. High power distance in SEE countries does not offer
this environment.
• Low individualism / high collectivism in SEE as an inhibiting factor of co-creation
Since ideas for successful new products usually come from individuals, co-creation asks
for high individualism. Co-creation offers freedom to all contributors do work on a specific
problem on their own and then to present their solution to the initiator of the co-creation.
Low individualism and high dependence of others in SEE inhibit co-creation in the early
stages of the product life cycle.
• Intermediately feminine culture in SEE as a potential fostering factor of co-creation
Tendency towards feminine cultures in most countries of SEE, through a focus on people
and relationships among them, as well as the establishment of supportive climates,
positively affect co-creation in the early stages, especially because it happens usually
face-to-face within living labs, since people-related aspects, such as trust, good
communications, team spirit, and low conflict, are associated with superior performance
[26]. However, the degree of femininity is not high enough, and these countries are
considered neutral on this dimension.
• High uncertainty avoidance in SEE as an inhibiting factor of co-creation
Taking risk is of crucial importance in innovation projects. This is the reason why
potential co-creators should not be risk averse and should like to explore what is
unknown and accept innovations. Considering this, low levels of uncertainty avoidance in
a society are necessary to support co-creation in the early stages of the product life
cycle. However, very high uncertainty avoidance in SEE countries represents one of the
biggest inhibitors for this kind of co-creation initiatives.
• Intermediately pragmatic culture in SEE as a potential fostering factor of co-creation
With its practical orientation, accepting contradictions, adapting to existing circumstances
and focusing on future results, pragmatism is of great importance in co-creation in the
new product development and introduction stages. Even though there are countries in
SEE with pragmatic cultures, average score on this dimension is intermediate for most
countries in this region.
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Low indulgence / high self-restraint in SEE as an inhibiting factor of co-creation
Considering that the involvement in co-creation should be fun and very interesting to cocreators, high score on indulgence dimension of one culture is expected. However, all
countries of SEE score low on this dimension. Members of these societies have strong
self-restraints that inhibit them to freely enjoy in activities that do not bring them direct
benefits.

Figure 3 Comparison of SEE culture and “co-creation” culture

Figure 3 shows the comparison of the average scores for SEE countries on all six
dimensions of Hofstede’s cultural theory and an example of the ideal culture that represent
the supportive environment for co-creation initiatives.

6. Conclusion
Co-creation has become one of the most accepted trends in innovation practice in the world.
However, there are large differences that can be noticed in the number of co-creation
initiatives in comparison among regions. When it comes to the question why these
differences appear, the answers would be probably defined on a list of reasons. Having this
constantly in mind, authors of this paper have tried to find the answers whether the national
culture can be the reason for unused potential of co-creation in SEE. Following the results of
previous research on co-creation examples in SEE, authors have defined how the culture of
one country or region can be one of the reasons for the low level of co-creation initiatives in
the respective country of region.
According to the scores on Hofstede’s national culture dimensions for SEE countries
available on Hofstede Centre website, it is defined that the main inhibiting factors of cocreation in this region are high power distance, low individualism / high collectivism, high
uncertainty avoidance, as well as low indulgence / high self-restraint. On the other hand,
intermediately feminine culture and intermediately pragmatic culture in SEE are defined as
potential fostering factors of co-creation. These conclusions show that the culture certainly is
one of the obstacles for higher level of the adoption of co-creation practice in SEE.
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Presence of a multitude of regulations in the area of cluster policies in EU member
countries has not resulted in the expected outcomes. The degree of cluster
development is exceedingly uneven among some European countries, as is the
perception of their role and their importance in social and economic development of
the EU and its member states. While clusters are recognised as agents of innovations
for small and medium sized enterprises in some countries, cluster development is still
in its infancy in other. What is recognised as the principal cause for unbalanced
development are cluster policies, which however at the same time carry the potential
for initiating future cluster development.
Owing to the above mentioned differences in the perception and role of clusters in
different EU countries, the research that this paper is based on started from
interpreting cluster policies as a set of different regulations adopted in order to
strengthen existing clusters and create a positive environment for developing new
ones. Cluster policies can concern various areas, but in this analysis are treated with
regard to the following six thematic areas: Research & development and innovation;
Sustainability; Internationalization, cooperation and networking; Financing; Regional
smart specialisation; and New skills and jobs creation.
The research problem of this paper is associated with the necessity for providing a
strong basis for discovering transferable components of cluster policies thru
identification and analysis of strengths, weaknesses, opportunities and threats of
regional cluster policies in South-East Europe (SEE) region. The data on regional
cluster policies was gathered from relevant stakeholders in 10 countries of the
specified region. The research itself was conducted by use of the modified SWOT
method. A data gathering software solution was developed to facilitate the process
and assure that the obtained data is more suitable for further analysis. The software
solution was accompanied by a template defining the standards that the respondents
observed while preparing their replies.
Based on the gathered SWOT analyses of 28 respondents from SEE region, authors
completed a regional quantitative and qualitative analysis of the cluster policies, and
established the basis for regional learning and transfer of positive experiences in the
region, which should stimulate development of clusters in the SEE area as the place
of innovation.

Keywords
Cluster policies, positive experience, South East Europe region, SWOT analysis.
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1. Introduction
In terms of semantics, the phrase “cluster policies” refers to a set of various regulations
adopted in order to strengthen the existing clusters, and create a positive environment for
developing new ones. Such regulations may relate to highly diverse areas, but in this
particular analysis, cluster policies are treated from the aspect of the following key areas
(KeyA):
• Innovation, R&D driven cluster development (KeyA1);
• Sustainability through cluster development (KeyA2);
• International cluster cooperation and networking (KeyA3);
• Financial framework improvement (KeyA4);
• Cluster and regional specialization (KeyA5); and
• New skills and jobs creation (KeyA6).
EU member countries have so far adopted a multitude of regulations in the area of cluster
policies. Such regulations were passes at both national and regional levels. Policy makers
have come to understand the importance of clusters as early as at the point of success of
major cluster ventures, such as the Silicon Valley, which lead them to attempt to use
regulations to create benefits that would stimulate the development of clusters based on the
triple helix principle. Such actions resulted in uneven development of clusters among
European countries.
Cluster policies are defined very diversely in different sources related to this topic. There is
no single definition of cluster policy that could be applied uniformly across EU Member
States. Regardless of the differences in their definition, cluster policies all aim to promote
and support knowledge based network building, which in turn contributes to increased value
creation and the development of innovative solutions [1].
Research into cluster policies is the subject of numerous studies and scientific articles
published in renowned scientific journals and presented at scientific conferences,
conventions, round tables etc. According to these sources, the main motivation behind
establishing such policies is arguably similar. The main aim is to support their emergence
based on “the common assumption about the value of agglomeration of firms and the
importance of connecting resources in a given place” [2]. The same source states that all
cluster related activities are structured as policy development level activities and
implementation level activities, both of which can be at the EU, national or regional level. The
following table elaborates on their characteristics [1], [2].
Table 1 Policy and implementation at different levels

Policy development level

Implementation level

Directives
Legislation
Policy communication documents
Programmes
Funds
Organisations
Management bodies

At the EU level
At the national level
At the regional level

At all three levels, EU, national or regional, policy is most often translated into action thru
enactment of directives, legislation or communications. Policy is then implemented, again at
the three levels, by developing programmes, establishing of funds or organisations and
instituting management bodies.
At the EU level, policy is quite general, and aims to cover the European added value of these
activities. At the national level, individual European countries take different approaches to
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dealing with the establishment and implementation of cluster policies. At the regional level,
cluster policies are normally integrated as a segment of regional development policy, science
and technology policy and/or industrial policy of individual EU countries. It must be pointed
out that an overarching cluster policy that is more explicit and a policy on its own can also be
found at this level [2]. Programmes at the implementation level mostly integrate two policy
streams, although also programmes that integrate three policy streams also exist.
One of the more prominent sources, a research study entitled “Cluster policy in Europe”,
prepared for the European Cluster Observatory, lists three forms of cluster policies [3]:
• Cluster development policies that are more directed at establishing clusters by mobilising
funds and relevant stakeholders;
• Cluster leveraging policies that tend to provide indirect incentives to SMEs or other
companies to formalise or to join clusters; and
• Cluster facilitating policies that create a favourable business environment at the company
level, allowing companies to join clusters.
The same study states that the above listed three forms of cluster policies are most
frequently used for deriving programmes harmonised with the objectives to be achieved by
cluster development. The implementation modes of these programmes also vary. They can
be conducted by existing bodies, or new actors / organisations can be set up in order to
implement / manage these programmes. In any case, funding usually comes from the
programme itself, on a limited time basis with criteria that apply at the regional / national level
[3].
Existing literature already provides a good summary of the status of cluster policies across
EU Member States. The different levels of adoption of cluster policies by individual European
countries is presented in the Europe Innova’s interim report [3], [4]. This analysis
encompasses 31 European countries. The most significant findings of this document, which
provide a basis for setting the cluster policy of the SEE region, are as follows:
• All European countries have cluster policies on a national and/or regional level.
• The mapping shows that in most instances there are no persons or organisations behind
the cluster policy, although in a minor number of EU countries, introduction and
development of a country’s cluster policy can be associated with a particular
individual/political party/research institute.
• There are huge variations among the European countries when it comes to how many
and what kind of national ministries are responsible for the implementation of cluster
policy.
• The importance of cluster policy at national level varies to a great extent.
• Clusters may play a role as a framework in a number of policy areas.
• Two thirds of the EU countries have published cluster policy papers on a national level,
public and / or official studies, white papers where the cluster approach is part of the
innovation policy.
• A high number of national or state-level cluster agencies have been identified in the EU
countries.
• There are fewer regional cluster programmes than national ones. The number of cluster
programmes varies greatly between the countries.
• The focus of cluster policies in national cluster programmes is broadly distributed and
diverse. Cluster programmes predominantly provide financial support, although those
with support to knowledge building or network building tend to appear in a small number
of cases.
• Cluster policies in most Eastern European countries are highly to moderately significant
at the regional level as well.
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The number of agencies responsible for the implementation of cluster policy at a regional
level is very high and difficult to be determined precisely. Furthermore, it is very difficult
to identify the types of regional cluster organisations.
• Most of the mapped EU countries have regional cluster programmes. Regional
programme policies are characterised by overall policy focus. Nevertheless, most
programmes have regional focus, industry and enterprise focus, and science and
technology focus.
• The regional cluster programmes can be targeted at businesses, research institutions,
educational institutions, public authorities and others.
• In general, the regional programmes can offer finance, knowledge/network or both.
Differences between countries in terms of contents offered by programmes are
insignificant.
The presented results may serve as an experiential basis for defining the cluster policy in the
SEE region, where special attention must be devoted to providing the best framework criteria
by nourishing innovation, excellence and cooperation across the countries to be covered by
the cluster policies. To support this approach, common efforts are needed to achieve better
synergy and complementarity between different policies, programs and initiatives. It is
especially important to highlight the significance of cluster programmes in implementing
cluster policies, “which would promote construction of clusters and networking in society to
overcome market imperfections and improve structures to allow free movement of
knowledge” [4].
Two main goals were set for this research:
• Identify strengths, weaknesses, opportunities and threats of regional cluster policies in
SEE region in six predefined key areas.
• Provide strong basis for identifying transferable cluster policies in the SEE region based
on current practice and experience of analysed countries.
This paper is structured into four chapters. The introduction elaborates on the result of
previous research on cluster policies in EU countries. The second chapter expounds the
selected the methodology that was used to conduct the research. The third chapter gives a
brief overview of results of quantitative and qualitative research, while the last chapter
reveals initial conclusions that can be used for identifying transferable positive practice and
experience among countries in the South East Europe region.

2. Research methods
The survival of any organisation is conditioned by continuous actions in the present, taken in
order to create a better position in the future. The choice of actions that need to be taken in
order to attain set objectives must be prudent and based on the analysis of internal and
external indicators. One of the most frequent techniques for identifying an organisation’s
current position and the potential avenues of future action is SWOT analysis. SWOT analysis
is a valuable technique for understanding one’s own strengths and weaknesses, and
identifying both the opportunities and threats one is faced with in the chosen area of
research. For this paper, this is the area of cluster policies and programmes in South East
Europe countries [5].
E-survey research type was chosen for resolving the research problem and achieving the set
goals. It is a typical form of quantitative exploratory research, but this time it was applied
(alongside SWOT analysis) for gathering qualitative data. This research, therefore, has some
features of both quantitative and qualitative research. In this research, the qualitative (Qual)
and quantitative (Quan) components are expressly combined only in the data analysis and
interpretation phase, so that the design of this research belongs in the class of partially
mixed research designs. As, in view of the problem and purpose of this research, qualitative
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analysis and interpretation are more significant than quantitative, the quantitative analysis
and interpretation of data, and as quantitative and qualitative data analysis in this research
are predominantly simultaneous rather than expressly sequential, the design of this research
can be said to belong to the class of partially mixed Qual + Quan research designs.

2.1 Data gathering methods
Starting from the defined research problem, considering the defined research objectives/
questions and research design and strategies, the authors set out to determine the most
suitable method and manner of gathering primary data. Bearing in mind, on the one hand,
the limitation that data gathering by the interviewers was not realistic, and other, the
requirement that data gathering had to be done cheaply and quickly, self-completion via email imposed itself as a logical and realistic alternative to structured interviews (as the most
natural choice), with all the advantages of the former (for instance, avoiding the risk of
interviewer bias, easy distribution by e-mail, convenient for respondents, cheaper and
quicker administration) and its risks (cannot ensure that the ‘right’ person answers,
respondent fatigue if too many questions, greater risk of missing data, lower response rate
etc).
In the next step, focus was placed on future respondents, with the objective of minimising
their concerns regarding the software and ensuring maximum possible facilitation of
concentration on the replies they are to give. The research covered a total of 28 respondents
from 10 countries of SEE region: Albania, Austria, Croatia, Bulgaria, Greece, Hungary, Italy,
Romania, Serbia, and Slovakia. The respondents comprised different organizations:
ministerial departments, regional and local public authorities, national and regional
development agencies, business associations, national cluster associations, chambers of
commerce, development funds, university research centres.
The expected outcomes were predominantly qualitative, subjective replies, that were not
supposed to be assessed as right or wrong (as their quality might be assessed by the
surveyors’ projective techniques), but rather to serve as input for descriptive (detection and
description of a phenomenon), explorative (establishing correlation between phenomena by
using statistical correlation methods), and, possibly, explicative (verification of hypotheses)
analysis, i.e. research. The responses were therefore to be archived in a manner suitable for
further analyses, but without setting requirements related to storing responses before the
respondents, but rather resolving this required by means of software, in the background,
without the users being aware that it is happening.
As the predefined set of 70 criteria, structured into six predefined key areas for analysis,
which was initially offered to the respondents was comparatively large and comparatively
complex (which means that its overview required a considerable time and mental effort), it
was realistic to expect that the respondents will not provide answers at once, in a short time,
but rather on several successive occasions over a period of time. The future respondents,
therefore, had to be enabled to provide their answers in the time and environment they find
suitable, without the prerequisite of having internet connection at their disposal.
Furthermore, given successive manner of filling in questionnaires described above, it was
realistic to expect that the respondents will modify and add to their earlier replies. The future
respondents, therefore, had to be provided with easy and simple manipulation with lists and
straightforward and intuitive entry and modification of text.
The initial assumption was that a certain number of future respondents would find it a difficult
to install a program for capturing the survey replies, for various reasons: unavailability of
administrator rights over the computer, non-existence of .NET framework, lack of experience
in installing software, or simply resistance to it, etc. It was therefore necessary to provide an
extremely simply method of distributing and running the program for response capture:
without prior installation, without many adjustments, and with extremely simple way of
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returning the entered replies by e-mail. Files arriving from respondents were further
processed with the Excel VBA program, in order to select, group and export the gathered
data into forms suitable for importing into statistical processing programmes.

2.2. Data analysis methods
The quantitative analysis of data obtained by this research used: Statistical description
procedures Multiple response – frequencies/ cross-tabulation (tables and bar graphs);
Correlation (Pearson r) and distances; Goodness of fit One-Sample Kolmogorov-Smirnov
test; Statistical tests for related samples: Wilcoxon matched-pairs signed-ranks test;
Friedman two-way analysis of variance; Cochran Q test; and Exploratory procedures:
Hierarchical cluster analysis (for binary variables) and MDS (Multidimensional scaling) for
binary variables. Statistical packages SPSS and StatSoft STATISTICA were used for
quantitative analysis.
In addition to the traditional qualitative data analysis and interpretation by re-reading,
interpreting and classifying the respondents’ responses, two qualitative analysis methods
were applied: The Word Usage Frequency method and The Key Words in Context (KWIC)
method. The VIVO QDA computer software package was used for the application of these
two methods.

3. Research results
Results gathered thru a regional SWOT analysis that involved 10 countries of the SEE region
were quantitatively and qualitatively analysed using methods stated in the previous chapter.
Considering the great number of methods applied and the length limit for this paper, the
authors have presented and interpreted only on a number of selected results. Further results
of the SWOT analysis can be found on the learning platform of the "Smarter Cluster Policies
for South East Europe" project (http://www.clusterpolisees3.eu/ClusterpoliSEEPortal/)
Of the 70 criteria identified in the SWOT analysis, previously associated with one or more
key areas of cluster policies, respondents had most frequently used the criteria C09 - Degree
of correlation between the regional innovation and cluster policies from the KeyA1; C01 - The
development stage of the cluster policy from the KeyA2; C14 - The Extent to which the
cluster policy provides support to networking and partnership from the KeyA3; C46 Financing sources of cluster programmes from the KeyA4; C63 - The role of clusters and
cluster policy with regard to the setting up of smart specialization strategies from the KeyA5;
and C17 - Extent of support to the availability of human capital to the cluster companies from
the KeyA6. On the other hand, 43 criteria under S (strengths), 37 criteria under W
(weaknesses), 34 criteria under O (opportunities) and 51 criteria under T (threats) were
unused (not stated) by any of the respondents, and were therefore excluded from the further
analysis.
In terms of frequency, the use of individual criteria varied vastly in the analysis strengths,
weaknesses, opportunities and threats. The most frequently used criteria in the analysis of
strengths were C46 - Financing sources of cluster programmes (f=7) and C15 - The ways in
which the cluster policy provides support to networking and partnership (f=6). The most
frequently used criteria in the analysis of weaknesses were C46 - Financing sources of
cluster programmes (f=11), C04 - Ministries responsible for cluster policy implementation
(f=8) and C09 - Degree of correlation between the regional innovation and cluster policies
(f=7). The most frequently used criteria in the analysis of opportunities were C46 - Financing
sources of cluster programmes (f=8), C02 - The significance of the cluster policy at national
or regional level (f=7) and C27 - The various roles of the government in the cluster policy
(f=7).Finally, The most frequently used criteria in the analysis of threats was C46 - Financing
sources of cluster programmes (f=7).
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Criteria with frequencies exceeding four (f>4) reveal that the greatest number of criteria used
in the analysis of strengths belong to KeyA3 and KeyA1; in the analysis of weaknesses
belongs to KeyA1 and KeyA4; in the analysis of opportunities belongs to KeyA3 and KeyA4
and in the analysis of threats belongs to KeyA2 i KeyA4. It is obvious that criteria C46 Financing sources of cluster programmes is regarded as significant as an strength, as an
weakness, as an opportunity, as well as a threat.
Table 2. Criteria with the highest frequencies (f>4)
(S) Strengths

(W) Weaknesses

(O) Opportunities

(T) Threats

Criteria

Frequen.

Criteria

Frequen.

Criteria

Frequen.

Criteria

Frequen.

C14

5

C01

6

C01

6

C01

5

C15

6

C04

8

C02

7

C04

5

C17

5

C08

5

C21

5

C46

7

C21

5

C09

7

C22

6

C45

5

C14

6

C27

7

C46

7

C17

6

C28

5

C40

6

C34

5

C46

11

C46

8

C47

5

C50

5

C59

6

C70

6

The following results were obtained by analysing criteria common to combinations of
strengths, weaknesses, opportunities and threats. The criteria common to S&W&O&T are
C01 - The development stage of the cluster policy and C46 - Financing sources of cluster
programmes. The criterion common to S&W&O is C14 - Extent to which the cluster policy
provides support to networking and partnership. The criterion common to S&W&T is C26 Extent of support to the availability of human capital to the cluster companies. The criterion
common to S&O&T is C26 - The significance of the role of support activities of public
authorities. The criterion common to W&O&T is C24 - Ministries responsible for cluster policy
implementation. The criteria common to S&O are: C06 - Support to cluster policy making,
C21 - The ways in which the cluster policy provides support to enhance regional physical
infrastructure and C45 - Cluster programmes offer. The criteria common to W&O are C08 Incentive methods employed by the local, regional and national policies for supporting the
achievement of key cluster policy objectives, C02 - The significance of the cluster policy at
national or regional level, C27 - The various roles of the government in the cluster policy and
C28 - The components of internationalisation strategy in cluster policies/programmes. The
criterion common to W&T is C09 - Degree of correlation between regional innovation and
cluster policies. The criteria common to O&T are C22 - Cluster policy in respect of securing
the presence of large firms C27 - The various roles of the government in the cluster policy.
Analysis of criteria specific to particular segments of the SWOT analysis has produced the
following results:
(1) Criteria specific only to strengths are C11 - Means of linking innovation or R&D policies
with cluster policy, C15 - The ways in which the cluster policy provides support to networking
and partnership, C27 - The various roles of the government in the cluster policy, C49 - The
level, content, role, and significance of industry-academy cooperation in the cluster policy
and C66 - Skills and critical know-how for cluster management in cluster policy.
(2) Criteria specific only to weaknesses are C02 - The significance of the cluster policy at
national or regional level, C07 - The significance and use of the cluster policy evaluation
results, C23 - Extent to which the cluster policy provides access to finance for cluster
members, C40 - Level of R&D involvement in cluster programmes, C34 - Coordination and
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implementation of cluster programmes, C47 - Key improvement area the cluster policy is
addressed to, C50 - The position, role and significance of intermediaries in the cluster policy,
C59 - Cluster financing and self-financing models in the cluster policy and C70 - Evaluating
and measuring cluster policy effectiveness.
(3) Criteria specific only to opportunities are C27 - The various roles of the government in the
cluster policy, C28 - The components of internationalisation strategy in cluster
policies/programmes, C29 - The contents of international activities at the national/regional
cluster policies, C51 - The use of R&D results in innovativeness identified in the cluster
policy, C58 - Forms of effective and sustainable cluster support in the cluster policy and C69
- New and creative industries in cluster policy.
(4) The criterion specific only to threats is C52 - Sustainability of cluster programmes by
ensuring a leadership role in the cluster policy.
For the purpose of qualitative analysis of results obtained thru SWOT analysis, responses
from 28 respondents were subjected to text coding, with the aim of identifying words with the
greatest impact on the subject of work of each key area. The obtained key words are given in
table 3. The analysis of gathered data was performed in accordance with the key words and
additional classification of criteria. The only analysed replies for a corresponding key area
were those containing some of the above listed key words, which were given for the criteria
related to the key area.
Table 3. Key words for individual key areas of cluster policies

Key Area

Identified
key words

KeyA1
Innovation,
R&D driven
Cluster
Development

KeyA2
Sustainability
through Cluster
Development

R&D; regional;
innovation;
correlation
areas; support;
results;
industryacademy
cooperation

development
stage;
incentives
methods;
sustainability;
support; forms;
eco-innovation

KeyA3
International
Cluster
Cooperation
and
Networking
international;
cooperation;
networking;
partnership;
methods;
ways;
contents;
forms

KeyA4
Financial
Framework
Improvement

KeyA5
Cluster and
Regional
Specialization

KeyA6
New Skills and
Jobs Creation

financing
methods;
support;
sources; forms;
models; tools

S3; smart
specialization;
regions; areas;
roles;
collaboration

skills; jobs;
training;
courses;
programmes;
roles; forms;
competency

It is interesting to view which criteria were most commented on by the respondents, in which
quadrants of the SWOT matrix and within which key areas, presented in table 4. This table
shows the number of entries/comments in individual quadrants of the SWOT matrix and in
individual key areas. The table clearly shows that respondents commented opportunities, as
many as 115 times. Opportunities were most mentioned in the largest number of SWOT
matrix of KeyA2, KeyA3, KeyA4, and KeyA5, whereas the criteria of KeyA1 was most
commented in the context of weaknesses. Strengths and weaknesses have an equal number
of comments in KeyA6.
In relation to the number of comments related to opportunities, half as much attention was
devoted to other quadrants of the SWOT matrix: weaknesses 58, threats 53 and strengths
48. The most commented criteria were C08 - Incentive methods employed by the local,
regional and national policies for supporting the achievement of key cluster policy objectives
(35 comments), C27 - The various roles of the government in the cluster policy (34
comments), C09 - Degree of correlation between the regional innovation and cluster policies
(12 comments) and C21 - The ways the cluster policy provides support to enhancing regional
physical infrastructure (12 comments).
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Table 4. Number of comments by key areas in the SWOT matrix quadrants
S

W

O

T

Total

KeyA1

10

22

16

9

57

KeyA2

12

13

22

13

60

KeyA3

13

6

43

18

80

KeyA4

4

13

18

8

43

KeyA5

3

2

10

1

16

KeyA6

6

2

6

4

18

Total

48

58

115

53

274

4. Conclusions
By use of software tools, the authors have applied chosen qualitative and quantitative
methods to analyse data gathered thru SWOT analysis. The research also had some
limitations:
• The SWOT analysis criteria were predefined, thus channelling the rewards towards the
established working groups. Admittedly, the respondents were given the possibility to
expand the existing list of criteria with their own criteria, but only a small number of
respondents used this opportunity, so that the semi-structured character of research was
only partially achieved.
• Insufficiently precisely and strictly established structure of respondents, including cluster
policy makers. It would have been much more significant for the research if the analysis
had included respondents affected by cluster policies while not being directly involved in
their adoption. Actually, the interests and viewpoints of policy makers, different
implementation agencies and clusters affected by cluster policies can be different, and
even opposed.
• Various structures of respondents contributed to the variety of capture of the areas of
cluster policies from national through regional, to local.
• Some of the responses were not in compliance with the defined criterion/criteria; their
occasional ambiguity can be blamed on unclearly defined criteria, or the respondents’
failure to understanding.
• The level of some respondents’ commitment to providing detailed answers is different.
• The number of SWOT analysis from individual regions is different, and in many cases
inadequate for making general conclusions.
Despite the above limitations, the SWOT analyses gathered from the respondents provide an
appropriate input for further activities on the achievement of the research primary objective –
establishing common elements for developing smarter policies in support of
existing/developing, improving the understanding of existing data and information related to
cluster development, and, at the same time, strengthening support to result-oriented
transnational cooperation for the design of new strategies and as contribution to support SEE
area as the place of innovation.
A great number of identified strengths and opportunities in key areas analysed in different
South-East Europe countries points to potential possibilities for their transfer and use in the
development and redesign of cluster policies of other countries in the region. The greatest
number of strengths in KeyA1 were identified in Serbia and Bulgaria; in KeyA2 – Serbia and
Albania; in KeyA3 – Hungary and Serbia; in KeyA4 – Serbia and Hungary, in KeyA5 –
Albania, Serbia and Hungary and in KeyA6 – Albania and Serbia. Most opportunities in
KeyA1 were identified in Hungary, Greece and Croatia; in KeyA2 – Bulgaria, Greece and
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Croatia; in KeyA3 – Austria, Croatia and Albania; in KeyA4 – Bulgaria and Croatia; in KeyA5
– Austria and Croatia and in KeyA6 – Albania and Hungary.
It should be highlighted that the greatest number of strengths and opportunities was
identified in KeyA3 and KeyA1, which indicates that “International cluster cooperation and
networking” and “Innovation, R&D driven cluster development” are areas with the most
potential for determining elements of cluster policies transferable between different regions.
At the same time, the least strengths and opportunities were identified in the KeyA6, which
suggests that “New skills and jobs creation” is the area with least possibility for determining
transferable elements.
The question that was raised was what actually can be learnt from identified experiences.
We saw that the possibility of drawing lessons depends on several 'contingencies'. These
preconditions present both opportunities and difficulties in transferring a particular cluster
policy elements from one area to another. Identified strengths and opportunities in specific
regions, similar to successful examples of cluster policies, cannot be transferred
mechanically. Instead, they should be perceived as sources of inspiration, rather than as
recipes for successful regional economic development. In each specific case, they should be
considered with regards for national and regional limitations, i.e. uniqueness of fundamental
regional cultural characteristics.
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New knowledge has become increasingly important for the development of innovative
and entrepreneurial business as well as for boosting sustainable socio-economic
growth. This knowledge is critical especially with the latest EU strategies for smart
specialization towards regional growth. Even more, the proper knowledge exploitation
towards gaining socio-economic growth is highly effective only in contexts where the
triple helix actors (university-industry-government) interact in a proper manner to
enable co-creation. Additionally, technology (ICT) is a critical pillar for fostering
innovation for a well tailored smart specialization strategy through triple helix
interactions. In this context, the purpose of this article is to discuss how the new
innovative model of Triple Helix can assist the metropolitan area of Thessaloniki
(Northern Greece area) in its regional development process by enabling capacity
building and innovation outburst. Various identified problems and suggested
solutions are presented in this article with the aim of assisting with the development
of the Northern area of Greece. This is achieved by presenting theories and
foundations for the Triple Helix model, as well as the current state of the research and
development/innovation practices in the target area. The provided findings are
collected from academic journals and formal reports and strengthened by data
collected from two roundtable discussions on triple helix interactions and smart
specialization with key stakeholders from Greece which have been organized over the
last six months. The findings show that in order for the Thessaloniki Metropolitan area
to properly foster an innovation environment, there is a high need to overpass several
identified barriers, while upgrading in the same time triple helix interactions to enable
proper regional socio-economic growth, aspect which brings considerable
contribution both to literature and practice.

Keywords
Triple Helix; Greek innovation systems; university-industry cooperation; innovation systems;
smart specialization;

1. Introduction
It has been a matter of an important discussion whether and how the big industrial cities can
find a new approach towards their socio-economic development. The question raises the
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subject of employing new resources, new- potential methods and ICT that can help
expanding the span of possibilities of one region. It is a chance that provides a fresh, out of
the box approach, which will stabilize and give a chance for re-birth of a complete different
era [25]. In order to achieve sustainable growth, one region needs competitive businesses
within the industries, while gaining competitive advantages can be done only by introducing
innovative products and processes [23]. Moreover, the innovation in one company can be
implemented by deliberate R&D activities and appliance of new knowledge and ICT. In this
sense, entrepreneurial academics are potentially the most suitable resource for appropriate
and fresh knowledge [23] as well as for effective technology transfer.
In the context of this paper, it is important to understand that new information has become
increasingly significant for the development of sustainable socio-economic development [13].
Thus, overcoming the gap between the new trend of knowledgeable society and the out-ofdate systems which are followed by a centric organization is becoming quite the challenge
for justifiable and successful regional innovation. Even more, the proper knowledge
exploitation towards gaining socio-economic growth is highly effective only in contexts where
the triple helix actors (university-industry-government) interact in a proper manner to enable
co-creation. To this end, the purpose of this article mainly focuses on debating how this new
system of innovation can contribute to the regional development of the Northern area of
Greece, more specifically the Thessaloniki region by fostering proper triple helix interactions
with effective knowledge and technology transfer.
The remainder of the paper is structured as the following: Section two includes a discussion
of the literature about the new shift towards an innovative culture, referring to the new Triple
Helix model; Section three deals with the current state of the Greek innovation policies and
rules on a country level. In the following section four, there is a more specific illustration of
the current situation in Thessaloniki by presenting the existing innovative activities in the
region. Section five includes how the adaptation of the Triple Helix model can bring the
maximum potential for innovation in the area of Thessaloniki. Finally, section six presents a
conclusion on the article’s topic.

2. Defining the triple helix innovation system
Etzkowitz and Ranga [7] discuss the important shift from seeking and adopting innovation
through a single sphere connected to a particular innovation source to the introduction of the
new Triple Helix system which combines and reconstructs innovational resources in an
original concept of interaction among university-industry-government. The Triple Helix
system is an actual set of components, referring to the innovation actors in the system
(university, industry and government), relationships between components, discussing the
collaboration and networking between the key players in the system and functions transition
in spaces labeled as “Knowledge, Innovation and Consensus Space” [6]. Taking a central
role as an innovative system in the Europe 2020 strategy, the Triple Helix is perceived as the
clarification of the “innovation emergency” in Europe.
The basis on which this model operates is that the separate roles of the participants in the
system are being extended beyond their traditional missions. Universities, being associated
only with the dissemination of knowledge and research, are now being involved with the
economic development on regional or national level [4]. This approach does not only support
the relationships between the academia and the society, but it influences the positive
development of new ideas and skills. By doing this, entrepreneurship is being developed
through the Universities, which also assists in the emerging of new products and practices.
The Universities operating under the Triple Helix system are being motivated to educate
individuals with improved methods, with new and fresh concepts, theories and practices, in
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order for them to be prepared as a strong and skilful workforce, talented to enhance the
expansion of the usage of innovative systems [8]. The University, which in this context is
characterized as “entrepreneurial university” is a “key instrument of technology innovation”
[3].
Furthermore, the Government’s role in the concept of the Triple Helix is-supporting the
helices (universities and industries), rather than controlling them. The main activity is creating
relationships and encouraging interaction which will move the appearance of innovation not
in a linear flow, but in a mutually constructed manner. Therefore, the academia will provide
the knowledge, which is crucial and vital for the innovation process, the Governmental
institutions will motivate and stimulate, and industry players will apply and disseminate the
innovative ideas into actual products, processes and services [2].

Figure 1 From State Centric model to Triple Helix model

Farinha & Ferreira [9] draw the attention on the formation of incubators and ICT based
science parks, where Triple Helix partners have the opportunity to exchange significant ideas
which will lead to new research topics and fields, as well as development of new groundbreaking projects. The “capitalization” of knowledge, grows the need of moving from
industrial society to knowledge society. Figure 1 represents the path of this transfer, which
shows that in the extreme extent to the Soviet Republics, there was a state centric approach,
where the state had the major lead over industry and academia. Subsequently to this
system, there was a laissez-faire model, where these entities were separated but the
relationships between them were vague and weak. Finally, the evolutionary model of the
Triple Helix, which as explained and discussed above was introduced to bring the helices in
strong and useful collaboration [6].
Having a competitive region, with this kind of companies that have found an effective
technique to boost innovation implies to a society capable of fighting any crises that could
possibly come along. The notion of these techniques lays either in exogenous or external
providers of new technology and investments or endogenous methods which support the
idea of adopting the Triple Helix approach. The Triple Helix as an endogenous technique
uses domestic intellectual capital to support research. Furthermore, looking at figure two and
its representation, it is crucial to point out that in the whole picture there are clusters which
according to [10] are networks that build the relations between associated entities from
companies, to suppliers, knowledge providers and various agencies. Within these clusters,
depending on the actual demand and environment factors, partnerships are being created
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involving human and financial capital supported by various governmental policies which have
the possibility to influence the whole creation of innovative competitive advantage [10].

Figure 2 The new Triple Helix model (adapted from [9])

3. Current observations: the innovation systems in Greece
According to Bartzokas’s assessments [1] obtained in his country review report on Greece
related to the policies used in order to monitor the R&D practices, the Greek innovational
system has been falling behind in comparison to the other EU members. The latest figures
show that this country has been spending only 0.61 % of the total GDP on Research &
Development projects [1]. In addition to this, bigger number of SMEs also hesitate to go
ahead with the implementation and promotion of new and innovative ideas within their
companies. This way they contribute to the hold back in regional and innovative development
of the country. Only a small number of firms actually excel in this area, hence leaving a gap
and space for significant improvement. Currently, the major source for R&D investments in
the country comes from foreign financial projects and funds. Overall, the last 20 years show
an assorted combination of good and bad moments for the country in reflection to becoming
close or equal to other European economies [1]. Taking into account that the governmental
policies were not highly prioritizing innovational and R&D activities so far, Greece has had
lower than 5% of the final distribution of the funds of the Community Support Funds (CSF)
[1].
Nevertheless, recently the country has been facing important challenges in this aspect. The
first challenge set from innovation driven European companies, refers to getting and using a
chance to improve the companies’ knowledge enticement activities with the goal of becoming
more entrepreneurial and innovative. This kind of activities might not only improve the firm’s
competitiveness, but assist in economic regional development. Thus far, Greece has failed to
accomplish this task in a reasonable manner. On the other hand, there is the incentive of
adopting and dispersing technological development and change. In order to meet these
requirements, industrializing countries have established masses of local technological
capabilities, which Greece has also failed to complete because of the low scales of
investments. Hence, the interaction of the triple helix actors in Greece is not efficient.
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4. The current situation of the helices in Thessaloniki
In the city of Thessaloniki currently the main creators of knowledge are the University of
Aristotle and the University of Macedonia [17]. Although they are known for providing
significant research, there is no major evidence for engaging in a transfer of knowledge
between the Universities and the businesses in the region [17]. Additional to this, there are
very limited investments in the development of the Universities.
Furthermore, the
engagement in creating entrepreneurial and innovative ideas is quite low due to the fact that
the number of higher education institutions is very small. Besides this, in order to use their
maximum potential, the universities should be supported and encouraged by the other
helices, but on the contrary the existing cooperation with the government and the regional
businesses lack coordination [17].
Overall, Thessaloniki has a very weak economic structure, due to the high unemployment
rate, R&D practices have been reduced to a minimum level [12]. This unemployment rate is a
sign for the existence of the economic crisis from which the whole country is suffering. To be
more precise, the economic crisis has emerged from various internal and international
factors [21]. The improper policies and high government spending has destroyed the
execution of the current and actual duties for development of the regional authorities which is
supporting, financing and developing initiatives for R&D. Thus, by not accomplishing this, the
area of Thessaloniki has been staying behind in its development. The lack of investments
and creation of international competitiveness has also contributed to the whole situation of
creating the financial crisis [21]. Recently referred to as the “European paradox”,
Thessaloniki is nurturing companies which belong to the group of industries with “mediumintensive technology” [11]. In other words, the entrepreneurs in this area appear as
consumers of innovation, instead of producers of innovation. Although there are various
research centres, incubators, business organizations and dynamic companies the region has
been considered as a region with low level of innovation, aspect which raises the need for

proper triple helix interactions in this region.

5. How can the Triple Helix concept be implemented in (Northern)
Greece/Thessaloniki area?
Having the Triple Helix model elaborated in the introduction part of this article, further on it
will be applied in practical ways that can be used in the Greek system, more specifically in
the Northern area of the country in order to increase and promote innovativeness and
competitiveness of the region. Many countries have been trying successfully to implement
this model and have had positive results in this. Still, the adaptation of this is not nearly easy
or simple, since all of the helices are supposed to pass through radical changes and reforms
in order to effectively achieve economic growth.

5.1 Measures
5.1.1 Reforms in the educational system
Higher education is expected to engage more in teaching with new, inspiring methods that
will awake the sense for entrepreneurship and innovation among the students and the
academia. Research and community projects should be supported as well as knowledge
should be disseminated through teaching and consultation [2]. In addition to this, the
university leaders, academics, scholars and students that are supposed to boost and support
innovation and entrepreneurship are being trapped in the system subverting their goals [14].
On the contrary they should try exploiting their capabilities and focus on using new
technology for exploration of new research potentials. Moreover, the links between the
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productive sector and the academia should be redefined with the aim of facilitating
successful interaction. There is already a “Digital Research Center” in the Aristotle University
of Thessaloniki which can be used as an intermediary actor between businesses and
academia [11]. The desired result would be getting access of the research projects which
can contribute to the invention of new products.
5.1.2 Increase incentives for research
There is a very big potential in this area for further development and support of the
University-Industry collaboration. According to [22] there are particular critical success
factors for establishing a productive transfer of knowledge between universities and
industries. These factors have a great potential for appliance over the Greek system as well.
Thus, it is being discussed that although this kind of networks might increase the chances for
success and bringing innovativeness in the industry, there are some drawbacks which have
to be considered before trying to push towards a goal without good foundation. Academia
and industries might work on setting missions and objectives in the same direction, which will
set a solid ground for further collaboration. Moreover, there might be organizational
differences as well which could be solved with different Governmental policies in terms of
funding and cost structures policies, as well as insisting on placing some researches which
will bring not only academic prestige, but solutions for profit-driven problems in particular
industries [22]. The other barrier that the system is facing as mentioned earlier is lack of
motivation for research and development in the academia. There is still an institutional
bureaucracy and very complex administration structure in the public universities in
Thessaloniki, limiting the encouragements for profounder research which could be eased up
by empowering corresponding management team and supporting entrepreneurial
development and expertise within the whole structure. These incentives could increase the
effectiveness of the relationships between the universities and the industries in the region
[22].
5.1.3 Implementation of the EU 2020 Horizon focus on smart specialization
The rationale behind the term “smart specialization” is that by focusing on knowledge assets
and connecting them to a narrow number of specific economic actions, a region can become
competitive. By following this concept one region can use its maximum potential for
knowledge into improving productivity of businesses. Being smart, cannot happen without
being innovative and vice versa, being innovative is a crucial precondition for being smart.
The metropolitan region of Thessaloniki can excel in several priority areas which have
potential to make the region sustainably competitive. Moreover, the fact that the nation has
gone bankrupt, is just a sign that the economy cannot be sustained through the central
system of sharing the government expenditures, but reforms have to be made in order the
localities to increase their capacity and chances for development [16]. In this sense, an initial
list of the sectors through which a regional competitive advantage can be built is:
Agriculture (The city of Thessaloniki is centrally positioned in an agricultural area,
where traditional crops can still be harvested and reoriented to organic and functional foods.)
Tourism (The geographical location of the city provides very big benefit for the
development of the tourism sector. The history of the city, along with the great areas for
summer and winter vacationing can be used to make the region ideal for tourists.)
ICT (Information and communication technology can become an important part of the
successful economy of the region, since the area has very high human power.)
Transport and logistics (Taking the geographical position of the city, Thessaloniki is
well known for its inter-territorial possibilities, thus developing them further will contribute
significantly to the economy.)
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Education (Again taking the location of the city, higher education institutions have big
potential for further development not only because of Greek students, but because of the
students coming from wider regions.) [11]
5.1.4 Effective implementation of ICT
Another beneficial idea which the Northern area of Greece can apply and make a great
usage out of it, refers to creating or redefining organizations with the aim of building strong
bridges which will link Government, University and Industry. Suggesting that the Triple Helix
model is a new paradigm of disseminating valued ideas that can be put into action with
making all partners in the system-winners, breaking new grounds for creating and distributing
knowledge is of an excessive importance [20]. In addition to this, the new digital age in which
we live, have brought numerous options for making significant transformations in the social
and economic structures [20]. Information and communication technology have assisted in
improving the efficiency of the businesses, enable easier diffusion of knowledge and redefine
and reinforce Governmental processes. The approach that the ICT tools use in order to
contribute to the overall development of one society are cumulating opportunities for
economic purposes, increasing knowledge which will advance the employees’ competences
and skills and providing active involvement of individuals in the public life.
Since the Authorities in Thessaloniki have different strategic plans in their e-governance
agenda, which are still not realized, the city is significantly behind in the exploitation of ICTs
[26]. Thus, developing a good ICT infrastructure among the Triple Helix partners will
contribute to fair dissemination of knowledge, and innovation as well as reducing the “digital
divide” which represents a gap between those who have the chance and opportunities to use
technology and absorb new information and those with limited access to this [20]. The
initiation of building strong ICT economy would result and assist into the creation of smart
city which basically refers to a city that consists of: smart economy, smart people, smart lifestyle, smart society, smart environment and smart government [18].

5.2 Available intermediaries
As strong as the helices might be independently the factor that they need intermediaries that
will build the networks and bridges between them is highly important. These separate entities
are expected to provide strategic plans to the key partners in the Triple Helix system with the
aim of overcoming any failure or negative result. The intermediaries refer in general to
private or public organizations, as well as profit or non-profit organizations that act as
“meeting platforms” in order to bring together various knowledge providers, financial
supporters, and governmental authorities and so forth to achieve effective collaboration
without any interruption [24]. The metropolitan area of Thessaloniki has already developed
some platforms that can assist in the same role as intermediaries, responsible for
disseminating innovation and new business ideas [24].
These so called incubators and entities are well known for their projects in this area and they
operate under private law with the orientation of developing new projects and products which
will have strong impact on society and economy. One of these incubators is C.E.R.T.H. as
well as the Thessaloniki Technology Park, which mainly concentrate on developments in the
chemistry, agro biotechnology, information and telecommunication systems and
transportation. Another well-known high tech park in the area is the Technopolis Thessaloniki
ICT Business Park which also gives a great assistance in the creation of new businesses as
well as chances for integration of necessary infrastructure and financial support of innovative
companies. The main mission of this park is commercializing the innovative and new
business ideas providing the main ground for establishment and development.

38
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

Having the solid ground of these potential intermediaries, the overall implementation of the
Triple Helix Model should be easier and simpler for the region. These entities can help in the
creation of cluster-like synergies and expand the learning potential of the environment [24].
Thus, the innovation boosted in the area will not be a one-time deal, but rather a sustainable
and continuous upward curve. Moreover, the adaptation of the Triple Helix and the
maintenance and upgrading of the innovative incubators in order to develop the needed
networks can help in suggesting and providing new innovation policies, involving the
Regional Government in the decision making process, as well as designing new schemes
and programs for improving the competitiveness of the economy in Thessaloniki [24].

5.3 Success factors
Intermediaries bring the possibility to fail, or succeed as explained in the previous section
which raises the subject of setting more stable basis for more positive outcomes. Thus, in
order to succeed, vague discussions are not enough. The whole process has to be planned
in details with the aim of having a productive Triple Helix collaboration [15].
The Thessaloniki area, may use this suggested plan in order to implement and start
operating with the new innovational model. What is being proposed is that the process
preferably starts with pre-project planning, suggestion coming from in-house from a
company, that access to knowledge sources is needed in order to develop a certain project.
For some SMEs this could be a great chance for acquiring governmental funding for the
development of the same project. Thus, in this stage the need for specialized personnel with
specific skills is being identified. Further, the next step is followed by project initiation, or
selecting suitable project partners. Afterwards, the on-going project management is being
utilized in the process, where the actual research is being conducted by the side of the
selected partner-University, and the results are being put into practice. Finally, the project
close-out does not mean that it is the end of the technological development for the firm, but
preparation for continuous possible collaboration [15]. In the whole process, significant role
play the 4th pillar organizations, or intermediaries which work through the whole process in
the establishment and nurturing of the relations between the helices.
The question is not only what should be invested in order to implement the system in the
Northern area of Greece, but what are the factors on which the helices should concentrate in
order to succeed? Starting by having an open and inclusive communication will serve as a
great platform for bringing the academia, businesses and government in an integrative
system. This would assist the exchange of innovative ideas and the possibility for
overcoming any obstacles that might occur. Furthermore, any project that would involve
connecting the partners in the Triple Helix should start with clear objectives on which all the
entities should be agreed. Roles and incentives of every partner should also be clear with the
aim of achieving quality results. Keeping the university participants of the project, the
Regional Government and the involved businesses motivated by having profound guidelines
to follow is also an essential success factor. Being flexile should also be possible matter, with
the option to follow another scenario which will develop the project with successful results
[19].

3. Conclusions
This article discussed the issue of boosting the innovation capacity and socio-economic
growth of the Thessaloniki Metropolitan region (Northern Greece) by enhancing triple helix
interactions for proper knowledge and technology transfer. The findings show that what this
region is lacking is a clear and planned frame which will maximize its possibilities. The
indicated problems in this article are related to the limiting factors for economic growth. Thus,
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overcoming these restrictions will help the successful dissemination of innovation. Moreover,
as elaborated in the paper, stronger regional policies and strategies will help the continuity
and coordination of the effective development. Using what already exists and capitalizing on
every possible chance, will create a competitive society. Although the process is not simple
and easy at all, because of its sensitive demand for joining agendas as well as overcoming
organizational boundaries, thinking outside the box will harmonize and assist in achieving
shared and individual objectives. Finally, being situated in an economic crisis and political
confusion, as well as incompetence and diverging interests of individuals are other factors
that should not influence the collaboration between the three sectors. Because if this is the
case, the gap between the current regional innovations level of the Thessaloniki area and
the vision to become better will just grow in time.
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The design and validation of new business ideas with entrepreneurship requires
different tools, Business Model Generation – Canvas [1], Customer Development and
Lean Startup [2]. In Colombia, the Government is promoting entrepreneurship ICTbased, through Apps.Co program, which aims to train and mentor more than 5,000
entrepreneurs to develop mobile applications and digital content to different industrial
sectors.
The Apps.Co program has four stages: the first stage, boot camps, the second stage,
ideation, prototyping and validation, the third stage, consolidation, and the fourth
stage acceleration. The article aims to share the experience of the second stage of
ideation, prototyping and validation, performed in the city of Bucaramanga (Colombia)
by the Temporary Union Pontifical Bolivarian University of Bucaramanga, the
University of Research and Development, and the Cluster of Companies in Information
Technology in Santander. During the process, the business component methodology
CANVAS new business models and customer development was applied to generate a
value proposition based on the needs of customers. On the technical component
applications on Android and IOS, which were validated with a prototype in the market
and online marketing strategies implemented were developed.
For the development of mentoring, Co-Working spaces are arranged, and Net-Working
spaces for the development of business meetings. As a strategy to consolidate the
teams was applied Lego Serious Play methodology and lessons learned workshops
were conducted. Currently, and as a result of this experience, we have generated more
than 90 ICT entrepreneurship ideas in this region, mainly aimed at the education,
construction, marketing, games, and disabled, among others.

Keywords
Entrepreneurship Education, regional entrepreneurship, Information Technology and
communication
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1. Introduction
The Apps.Co program “is an initiative designed from the Ministry of Information Technologies
and Communications (MinTIC) and Vive Digital plan to promote and enhance the business
building through the use of ICT, with particular interest in the development mobile
applications, software and content" [3]. The products are mostly developed solutions for
business and education sector, from the identification of needs in the market and validating
ideas with future customers. The program includes a period of training and specialized care
for the idea of becoming a business enterprise. All business development auspicious
connection between networks, training of human talent, new market opportunities, and
collaborative work. The Apps.co program not only aims to promote the development of
entrepreneurial ideas in the country, but is a dynamic enterprise, committed to innovation,
creativity and talent.
State institutions that finance this great national project are the Administrative Department of
Science, Technology and Innovation - Colciencias, Ministry of Information Technologies and
Communication, Foundation Information Technologies and Communications and the
Colombian Association for the Advancement of Science. For project development in all
regions of the country, made to call Colciencias 583 to select partner institutions in the
process and highlighted in the fields of higher education and business. For the city of
Bucaramanga (Region of Santander), was selected the alliance formed by the Pontifical
Bolivarian University of Bucaramanga, the University of Research and Development, and the
Cluster of Companies in Information Technology in Santander.
Below are the four stages of the program Apps.CO explained, to center the document in the
development and methodologies applied in stage 2 ideation, prototyping and validation by
the Temporary Union UPB- UDI- CETICS in Bucaramanga, Colombia.

2. Apps.co program in Colombia
Apps.co is a program through which entrepreneurs receive training and support to carry out
their ideas, designing business models, get advice from business and attract customers. It is
a program which to help technology entrepreneurs to consolidate their ideas and businesses.
The program has four stages:
Step 1: 'Bootcamps'. It is aimed at anyone who wants to learn programming, they offer
virtual courses or Web programming platforms for IOS, Android or Windows.
Step 2: Ideation, prototyping and validation. For those who have an idea and want to
create it a business. Is aimed at those who have an idea and are interested in evaluating the
possibility of turning it into a viable product on the market, from which it is possible to start a
business
Step 3: Consolidation. It is aimed at startups that have a registered product by the market
and want to consolidate and scale their business.
Step 4: Acceleration. It is aimed at companies who are looking for venture capital.
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Having explained each stage, then make the description of the stage of ideation, prototyping
and validation performed by the alliance Institution formed by the Pontifical Bolivarian
University of Bucaramanga, the University of Research and Development, and the Cluster of
Companies in Information Technology in Santander.
The objective of this Call is to select proposals for undertaking the ICT industry , requiring the
support and training during this "ideation, prototyping and validation," in the framework of
entrepreneurship in the ICT Ministry, Apps.co, as shown in Figure 1.

Figure 1 Stages of Apps.co program in Bucaramanga city
Fuente: Adapted from Apps.co program [3]

At this stage , people of different ages, education, gender, having a business idea enroll in
an open call for Colciencias nationwide. After registry, selection of the best 40 ideas region
is, to participate in a process of training and advice to the possibility of turning it into a viable
product on the market, from which it is possible to start a business and prototype of the
mobile application.
Every business idea must be presented by a team of 4 people with business and technical
profile. After being selected, and Training for all entrepreneurs receive advice for eight
weeks. Will attend courses, workshops and conferences to learn by using the CANVAS
methodology, customer development methodology, scrum and agile programming
methodologies, Lego Serious Play methodology, among others.
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3.1 Canvas Methodology
According to Osterwalder and Pigneur [1] “a business model describes the rationale of how
an organization creates, delivers, and captures value”. The business model describes nine
basic blocks which show the logic of how a company. The nine blocks cover the four main
areas of a business: customers, offer, infrastructure, and financial viability, as shown in figure
2.

Figure 2. Nine basic blocks of Canvas Methodology [1]

•
•
•
•
•
•
•
•
•

Customer Segments: An organization serves one or several Customer Segments.
Value Propositions: It seeks to solve customer problems and satisfy customer
needs with value propositions.
Channels: Value propositions are delivered to customers through communication,
distribution, and sales Channels.
Customer Relationships: are established and maintained with each Customer
Segment.
Revenue Streams Revenue streams result from value propositions successfully
offered to customers.
Key Resources: are the assets required to offer and deliver the previously
described elements.
Key Activities: by performing a number of Key Activities.
Key Partnerships: Some activities are outsourced and some resources are
acquired outside the enterprise.
Cost Structure: The business model elements result in the cost structure.
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3.1 Customer development methodology
A methodology for discovering and validating the right market for your idea, building the right
product features that solve customers’ needs, testing the correct model and tactics for
acquiring and converting customers, and deploying the right organization and resources to
scale the business. Is based in four steps: customer discovery, customer validation,
customer creation, and company building, as shown in figure 3. [2]

Figure 3. Steps for customer development [4]

3.2 Scrum methodology
A methodology for agile programming iterative development of software for project
management and software product or application development , it is a team that works as a
unit to achieve a common goal. Scrum enables online collaboration of all team members,
daily meetings to resolve issues among all members, regular contact with customers to
improve the prototype. [5]
Scrum has the following guidelines:
• Individuals and interactions over processes and tools
• Software running on extensive documentation
• Customer collaboration over contract negotiation
• Responding to change over following a plan

3.3 Lego Serious Play© methodology
This innovative methodology is basad in building three-dimensional models to identify,
analyze and troubleshoot equipment trabjo and businesses [6].
learning and playing people better understand their working and personal environment,
identify weaknesses, threats, strengths and opportunities. With esat tool is staged and
shares the vision of oneself, team work, product or service and organization.
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All participants, individually or collectively, once staged the model can simulate changes that
allow viewing future changes and their possible consequences within the organization, as
shown in figure 4.

Figure 4. Workshops using Lego Serious Play Methology in Bucaramanga

4. Results Apps.co program in the city of Bucaramanga
4.1. Training and consulting
The process takes eight weeks, and a work plan that includes individual sessions for each
business team, and group activities with all teams. Each team is trained and advised by an
expert mentor and mentee mentor with experience in business, and two mentors specialized
in digital marketing and programming languages.
During the process, entrepreneurs attending the activities:
Training by experts :
- Methodology Canvas
- Customer Development
- Online Marketing
- Startup Finance
- Legal aspects of business.
- Programming languages: Android, iOS , Windows
- Scrum agile programming
- Graphic Design
- Communication skills
- Team Leadership
- Workshop Visual Apps
- Tips Workshop for Mobile Application Development
- Intellectual Property and Copyright
- Apps economy
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-

Construction of my mobile app
Communication Skills

Advising Mentors initiatives experts and assistants (co -working rooms) :
- Weekly Tracking initiatives
- Improvement of the initial business idea
- Application of knowledge acquired in training
- Market
- Contacts with customers
- Business meals
- Socialization of initiatives in the media
Workshops:
- Pre - ideation workshops
- Lego Serious Play Methodology
- Technology companies in the Stock Exchange
- Development of Pitch
- Business Networking with entrepreneurs
- Events Demo Day
- Video conference with experts from Silicon Valley

4.2 Entrepreneurs and Business Ideas
During the program Apps.co in Bucaramanga have developed five iterations, from November
2012 to February 2014. So far has involved more than 300 entrepreneurs and more than 100
business ideas, as shown in Table 1.
Table 1 Number of entrepreneurs and initiatives in the city of Bucaramanga.

Iteration

Entrepreneurs

Business Ideas

1

72

19

2

76

20

3

83

21

4

77

20

5

77

21

Total

385

101

To complete each iteration, the entrepreneurs participating in events such as Elevators Pitch,
Demo Day, Show Room, Apps camp, to publicize their new business models and achieve
monetize their product to market.
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5. Conclusions
The Temporary Union Pontifical Bolivarian University of Bucaramanga, the University of
Research and Development, and the Cluster of Companies in Information Technology in
Santander is establishing itself as a regional leader in the generation of technological
capabilities, and strengthening the powers of the resource through exercise "learning by
doing". It is a strategic alliance between universities, companies in the ICT sector and the
Colombian state, that offers entrepreneurs a greater richness in the exercise of
entrepreneurship with the rigor of academia and science, which affects their education, and
secondly side expertise and practice the productive sector which leads to the creation of new
companies, which by their very nature can get strong in domestic and international markets.
The project is aligned with the objectives of the Ministry of ICT of Santander, which aims to
strengthen the sector, managed funds to create and promote the creation of new technology
companies, to promote research and innovation in technological developments and
increased productivity and competitiveness of the sector. Thus, the ICT sector allows new
entrepreneurs, mostly young people to display their creativity and break the mold of
traditional companies in the production sector, with new innovative bets not only for the local
market but with large opportunities to enter the world market.
Finally, the project has been positively evaluated at the national level by the Ministry of ICT.
The challenge is to continue working to position the city of Bucaramanga as the most
entrepreneurial city, in partnership with academic, productive and state sectors to
consolidate ICT Entrepreneurship ecosystem of the country.
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The information technology (IT) revolution and globalization cause a dynamic and
complex environment in which businesses’ success depends progressively on
intellect-based factors like human’s brain power, innovations and strategic alliances.
That is because the latter help to deal with current challenges such as quickly
changing demands or shortening product lifecycles by identifying trends, acquiring
relevant inputs, and developing and implementing respective adjustments.
Accordingly, it is accepted that firms’ performance improves as they leverage the
management of their intellect-based factors which are also known as intellectual
capital (IC). This is particularly the case in small and medium sized enterprises (SME)
and young firms which are faced with limited tangible resources but highly innovative
and successful. As such, they are arguably even more required to rely and able to
compete on intangibles.
The purpose of this theoretical paper is to contribute to (young) German SME’
management practise and in particular the management of their knowledge-based
aspects by enriching the understanding of their IC and its potential impact on
corporate performance in today’s economy. Specifically, this article draws on the
knowledge-based theory, international IC frameworks, German guidelines for
reporting SME’ intangibles, German SME’ success factor research (SFR) and literature
on start-ups/young companies. Thereby, it broadens the scope of conventional ICworks and develops an IC-model suitable for companies of various age segments. The
proposed new framework for managing and measuring German SME’ IC, which serves
as the basis for subsequent empirical examinations, mainly differs from current IC
models in two ways: it suggests multidimensional (measurement) constructs for
dealing with IC and it incorporates IC-aspects which are expected to be of great
relevance for young enterprises.

Keywords
Conceptual model, German small and medium sized enterprises (SME), higher-order
constructs/dimensions, intellectual capital (IC), young firms.

1. Relevance and Objective
In the current knowledge society companies' competitive advantages and long-term success
are increasingly determined by (the management of) intellect-based, intangible resources
instead of the former production factors – i.e. land, capital or labour [1]. This is not only
recognized by businesses but also accepted, studied and verified in the scientific community
[2, 3]. It is, for example, discovered that intellect-based values, which are also referred to as
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intellectual capital (IC), are essential for the corporate performance of large firms as well as
for small and medium sized enterprises (SME) [4, 5]. As a result, there is an enlarged need
for instruments to measure, manage and control IC and various tools emerged [6, 7].
Evidence concerning the perceived relevance of IC for business performance is provided by
research on (young) German SME, too [8, 9]. This is especially interesting because SME
represent 99.6% of all Germany business [10] and are therefore highly influential concerning
national (economic) success. Moreover, German SME and particularly young enterprises
usually have limited tangible resources. This means that their success is highly dependent
on their intangibles [11]. Hence, it is crucial to provide them with suitable instruments to
manage their IC. Besides, German SME vary considerably from SME in other counties [12].
As such, they may have specific IC-structures which may not suit global IC-tools.
One management instrument particularly directed at German SME’ IC is the Wissensbilanz
(WB; IC statement – Made in Germany) [7]. Although it overcomes earlier critiques [2] and
relies on (pre)tests in a few dozen German SME [13], it shows various parallels to former,
particularly Scandinavian, concepts. As a result, this paper enlightens the WB concept
against the background of German SME’ SFR and key IC literature. Furthermore, this work
integrates issues which are expected to be of special relevance for young firms. By doing so,
a modified and arguably more feasible IC-model for all German SME is established.

2. The Knowledge-based Theory and Intellectual Capital Framework
The conceptual base of this theoretical work aligns with the notion of the knowledge-based
theory (KBT) in which idiosyncratic, dynamic, knowledge-based intangibles determine firms’
existence, boundaries, competitive advantages and internal organizational structure and
thus, long-term success. A crucial aspect of the KBT is its dynamic perspective which refers
not only to the ownership but also the development and transfer of intangibles. Furthermore,
it broadens company-boundaries to also incorporate externals’ knowledge-based resources,
which are especially important for innovations and environmental adaptations [14–17].
Likewise, the KBT defines criteria which (intangible) resources need to meet in order to be
sustainable sources of success: undepreciation, intransferability, inimitability, and nonsubstitutability [18]. Lastly, the KBT modifies organizational issues by changing previous
pattern of designing hierarchy levels and distributing decision making rights [15].
Although the KBT justifies why/when IC is a source of sustained competitive advantages and
performance, and hence, requires management attention, it does, however, not reveal a
clear, applicable model which allows identifying and measuring knowledge-based intangibles
[19]. For this matter the IC-framework is adopted. The IC-framework looks into all intangible,
invisible and non-physical firm-specific resources which determine long-term competitive
success since none of them are depreciable, transferable, imitable or substitutable. These
intangibles are commonly classified into three categories which apply to large firms and SME
[2]: human capital (HC), structural capital (SC) and relationship capital (RC). HC deals with
the intelligence of organizational members [5] and their behavioural patterns. Following the
reasoning of Roos et al. [20] HC is made up of three key dimensions, namely competencies
which look into peoples’ knowledge and capabilities, attitudes which embraces, among
others, loyalty and commitment, and intellectual agility which focuses, for example, on
innovativeness and changeability. SC is concerned with the intellect of an organization and
its non-human knowledge warehouse and infrastructure [20, 21]. The dimensions which
specify SC are less straightforward. In this work, SC embraces organizational capital which
encompasses, for instance, business culture, knowledge documentation and structural
design, development capital which covers aspects like innovations and R&D, and
technological capital which includes companies’ technological- and IT-infrastructures [3, 20].
Finally, RC illustrates IC which is rooted and transferred in interactions with a firm’s external
environment. Roos et al.’s [20] specification of RC employs five subcategories: relationships
with customers, suppliers, alliance partners, shareholders and other stakeholders. Yet, a
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sixth dimension is arguably required to fully represent RC: stakeholders’ perceptions of a
company [22].

3. Proposed IC-framework for (Young) German SME
Based on the above presented global IC-framework, a modified IC-model, which is tailored to
the intangible sources of German SME’ success, is now presented. In depth, the previous ICframework is compared to and adjusted in line with the German WB concept, the outcomes
of German SME’ SFR and literature on young firms' as well as start ups' sources of success.
Intellectual Capital
(IC) of Ger SME

Human Capital
(HC)

Employees‘
Competencies

Employees‘
Attitude

Employees‘
Intellectual
Agility

Leader(ship)
and management ability

Structural
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Organizational
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Public
Perceptions

Development
Capital

Figure 1 New framework of (Young) German SME’ IC

Figure 1 illustrates the new IC-framework for (young) German SME which can be viewed as
a foundation for better managing their IC. The proposed model still consists of three main
components which correspond to the previously described global IC-categories (HC, SC,
RC). Yet, the dimensions which specify these categories are modified based on an intensive
literature review and interviews with five German SME experts as well as 16 German SME.
Moreover, potential indicators for the respective HC-, SC- and RC-dimensions are suggested
since “you can’t manage what you don’t measure” [23] (cf. Table 1). These selections are
initially based on the operationalization of IC in former research on IC and German SME, and
IC reporting. Subsequently, they are adjusted according to the aforementioned interviews.

3.1 Human Capital
HC is the most important facet of German SME’ IC [8] and represents a source of sustained
competitive lead because of its tacit substance – i.e. embedded in peoples’ values or actions
– which makes it unique, intransparent, intransferable, non-shareable and inimitable [15, 24].
The first dimension of the new model for German SME looks into employees’ competencies.
It conforms to the WB since peoples’ education and the German dual apprenticeship system
are important sources of success because they help to maintain a satisfactory stock and flow
of qualified labour [25-27]. Same applies to further education provided by German SME. That
is because many German SME offer it and in particular because advanced trainings are
55
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

predominantly informal, unsystematic and internally performed [27, 28]. Hence, they are
difficult to transfer, imitate, and substitute and thus, regarded as a source of sustained
competitive success. The WB-aspect experience is also covered by German SME’ SFR. It
can, for example, be argued that German SME’ workers have much experience because of
their multifunctional, interdisciplinary and niche-market focused tasks [27, 29, 30].
The next dimension of the new HC-model, employees’ attitude, is based on the work of Roos
et al. [20] since it well matches the research on (young) German SME. Broadly, this HCsubcategory resembles the WB-dimensions ‘employee motivation’ and ‘social competence’.
Employees’ loyalty, for example, is a critical attribute of this dimension since it assures that
peoples’ IC remains in a firm. German SME have great levels of staff’s loyalty as can be
seen in their high seniority, small fluctuation and low sick-leave [26, 27]. This loyalty and
other behavioural aspects like the willingness to take responsibility, workers’ commitment or
motivation are to large parts attributable to intangible reasons such as close relationships
between German SME’ workers and with the entrepreneur [26, 27, 31 - 33] and are
especially important to young German SME because of their relatively low budgets and thus,
limited abilities to motivate people monetarily [34]. Because of their undepreciation,
intransferability, inimitability and non-substitutability, all these aspects are included in the
new model.
The third dimension of German SME’ IC also corresponds to Roos et al.'s concept [20]
instead of the WB because intellectual agility is wider ranging than the WB ‘social
competence’ which is partly already covered above. Specifically, this HC-dimension builds on
and enhances the aforementioned ability of German SME’ staff to perform multifunctional
tasks and its fairly broad knowledge base. In detail, it is assumed that these attributes grant
that employees can/are willing to be, for example, flexibly stationed within a firm/across
departments and are more likely to understand complex issues [26, 27]. This is also backed
by literature on young firms which stresses the importance of employees' wanted autonomy
and flexibility [35]. Other aspects of this third HC-dimension look into the innovativeness of
German SME’ workers and thus, their potentials to provide innovative ideas/solutions as well
as people’s personal developments which strengthen IC especially in today’s knowledgebased society [26, 27, 33]. All of these attributes are company-specific, undepreciable,
intransferable, inimitable and non-substitutable and thus, require a spot in the new German
SME’ IC-model.
The last dimension of German SME’ HC agrees with former works on SME’ IC and the WB
and focuses on (young) German SME’ leaders since they are very important for corporate
performance [31, 36, 37]. Contrary to the WB, the content of this dimension follows, for
consistency purpose, the patterns of the discussion on employees. Firstly, the attribute
leaders’ competencies, which comprises education, advanced training and wide ranging
experience, is supported by SFR of German SME and young firms [26, 33, 38-40].
Consequently, it deserves integration in the advanced IC-framework. The same applies for
entrepreneurs’ attitudes since these people are highly motivated, passionate for and fully
identify with their firm, which mostly determines private success, too [26, 27, 30, 41].
Therefore, the leaders are expected to utterly perform towards firms’ success. In terms of
intellectual agility a similar picture is observed since German SME’ entrepreneurs generally
strive for competitive advantages. Against this background it is not surprising that they
constantly watch out for market changes, adjust accordingly, push innovations, learn from
past actions and (intuitively) make right choices [26, 31, 42]. Lastly, it is interesting to point
out that German SME’ leaders usually act not only as role models but also uphold an
optimistic attitude which visualizes and plans their firms’ future [26, 27, 31]. Since all of the
discussed facets are undepreciable, intransferable, inimitable and non-substitutable, they
need to be included in the new IC-model.
Concerning the measurement of the aforementioned four HC-dimensions, table 1 highlights
exemplary indicators which are based on former research [most notably 7, 43-46] or newly
created as a response to the above discussion (labelled 1). The first draft of these measures
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is tested with German SME experts and SME. They are especially responsible for adding or
modifying all items labelled with 2. Compared to the WB-measures, the new set of indicators,
which is only fractionally shown, is more comprehensive. Specifically, it covers all
measurement items addressed by the WB – sometimes slightly modified (e.g. ‘number of’ is
replaced by ‘euro spend on’) – apart from the measures on conflicts and company-internal
surveys since they are either not supported by SFR or do not apply to the majority of German
SME.
Table 1 Proposed indicators for HC, SC and RC
HC dimensions
Employees'
Competencies
Employees'
Attitude

Indicators
- No. of employees with academic degrees
- Percentage of training conducted in-house1
- Average no. of years in the company of all employees (i.e. seniority)
- Estimate: percentage of employees who are highly motivated1
2

Employees' - Percentage of employees who are capable of performing tasks beyond their actual field of competencies
intellectual agility - Percentage of employees who can solve (important) issues without consulting their supervisor for advice2
Leader(ship) and
- Percentage of managerial tasks dedicated to direct communication with employees 2
management
1
- Self-assessment: percentage to which the entrepreneurs/managers are visionary?
ability
SC dimensions
2
Organizational - How strong is your company culture during crisis (scale) - in general?
2
capital
- Percentage of orders/services which are delivered/performed on time
3

- No. of improvement/innovation suggestions made by employees
3
- Turnover generated via new products/services which have been launched in the past three years
3
Euro
invested
in
IT
Technological
- Euro invested to maintain/guarantee state-of-the-art technological level of machinery, process engineering and equipment
capital
RC dimensions
Development
capital

Customer
relationship
Supplier
relationship
Shareholder //
capital provider
relationship
Alliance //
cooperations
relationship
Informal
networks
relationship
Public
perceptions

3

- Turnover generated with top 5 customers
- Percentage of orders/services/projects, which lead to complaints (complaint rate)3
- Percentage of value of goods/raw materials/services procured from top 5 suppliers 3
1
- Percentage of innovations developed with suppliers
1

- Percentage of credit/ debenture capital granted by the key external capital provider
- Average duration of relationship with key external capital provider1
1, 3

- Percentage of projects conduced in cooperation with other firms
2
- No. of employees hired out of an alliance (firm and educational/research institution)
- Percentage of turnover generated via the help of „gate keepers“ known from social/private networks
2, 3
- No. of memberships in associations or other interest groups

1

- Euro invested in public relations work1
- No. of employees who applied via unsolicited application3

3.2 Structural Capital
German SME’ SC is predominantly concerned with IC manifested in organisational
properties and an infrastructure which supports to leverage HC [47]. According to the WB it
consists of six dimensions which differ majorly from the global IC-model. Yet, the latter is
adopted and transferred into the context of (young) German SME since it is internationally
accepted.
Organizational capital is the first dimension of the new SC-model. It focuses on four successcritical attributes which fractionally overlap with the WB. The attribute business culture, for
example, is of high significance for German SME’ long-term success since it is frequently
performance-orientated and thus, pushes achievements. Likewise, it is important because
German SME’ and particularly young firms' employees are generally motivated by
instinct/cultural aspects like shared values or the allowance to learn from mistakes which
also promote the sharing of intangibles [24, 26, 27, 48]. The characteristics of being
idiosyncratic, intransparent, intransferable, unshareable and inimitable also apply to German
SME’ attribute communication structure, knowledge documentation and decision making.
Specifically, the majority of the latter is mainly informally, unsystematically and directly
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handled in German SME. This means that face-to-face meetings, quick reconciliations and
tacit knowledge stocks are preferred over official formalized processes or IT-systems. This in
turn, allows dealing with and corresponding to e.g. environmental demands fast and with
great ease. Thus, it provides (young) German SME with a competitive advantage [9, 24, 26,
27, 48, 49]. The former is also facilitated by German SME’ third attribute – i.e. simple/flexible
organizational structure/processes with low bureaucracy and little work division. Specifically,
these operational attributes allow innovative and timely responses to changes, too [27, 31,
33]. With respect to young German firms it needs to be particularly stressed that they have
not yet established structural procedures but still perform well because of their flexibility [36,
38, 40]. These structural settings also facilitate (young) German SME in terms of delivering
high quality which is relevance since it is valued by customers and helps to compensate for
cost-disadvantages compared to large firms or already established SME. Thus, quality is the
fourth attribute which calls for integration in the new SC-model [26, 27, 31, 38, 39].
Development capital is the second dimension of (young) German SME’ SC and focuses
primarily on innovations and intellectual property. As such it combines and enhances the
WB’s ‘product innovation’ and ‘process optimisation and innovation’. The development and
permanent advancement of products, processes and structures, which represents the first
attribute of the new SC-model, is an important source of German SME’ and particularly
young firms’ success because such innovations help to keep up with continuously changing
demands. Moreover, this is especially interesting when taking into account that most German
SME do generally not have the resources to manage their innovations systematically and
instead do it along with daily task. As such, their innovation management is successful and
sustainable because it is idiosyncratic, intransferable, inimitable and non-substitutable [26,
30, 31, 39, 49, 50]. With respect to intellectual property there is no common stream in
German SME’ SFR. Patents, for example, are important to some SME and irrelevant and
unfeasible to others [26–28, 49]. Yet, they are integrated in the new IC-model even if
meaningless at times.
German SME’ technical infrastructure is the theme of the last SC-dimension. It is similar to
the WB’s ‘IT and explicit knowledge’ but embraces a wider range. Specifically, technological
advancements are regarded as contributing to German SME’ success since they emend, for
example, production flexibility, efficiency and the integration of diverse business areas. This,
in turn, positively impacts throughput time or data usage which directly relates to economic
success. Furthermore, it is interesting to stress that this SC-dimension is not only interested
in technology per se or its productive usage but also the undepreciatable, intransferable,
inimitable and non-substitutable choices regarding technological investment [39, 51].
An extract of the measurement model for SC and its dimensions is displayed in table 1, too.
It shows that some items are newly incorporated or adjusted as a response to the qualitative
test with German SME experts and SME (labelled 2). Interestingly, none of the newly created
indicators of the initially developed set (labelled 1) withstood this test. Consequently, none of
them are presented in this illustration. With respect to the WB, it can be observed that only a
few out the WB’s 28 measures remain (labelled 3). All other measures rely either on other
literature [among others 43-46] or the interviews. This deviation is fairly logic since the above
discussion relies on a contrasting framework than the WB does.

3.3 Relationship Capital
RC is relevant since German SME are unable to exist without stakeholders like customers
[52] and rely on knowledge-/IC-exchanges with them [47]. The global IC-model and the WB
agree that RC encompasses relations with customers, suppliers, shareholders, alliance
partners, and the public. The global IC-framework’s ‘other stakeholders’ is, however, neither
incorporated in the WB nor in the new concept because it is quite inexact. Instead a new
dimension which is of particular interest to young SME is added: ‘informal relationships’ [41].
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Customers represent the content of the first RC-dimension. They are the most central aspect
of German SME’ and young firm’s RC [11] because of the mutual dependence between them
and their customers which results from German SME’ mostly differentiated niche offerings
and customers’ demand for these. Simultaneously, these require a reasonably high level of
reconciliation and proximity which also facilitate IC-exchanges, impulses for innovations, and
trust, satisfaction and loyalty [26, 27, 34, 49, 53]. Since these are undepreciable,
intransferable, inimitable and non-substitutable, they require inclusion in the new IC-model.
German SME’ second RC-dimension focuses on sources of success related to suppliers,
who are especially important for manufacturers. That is because their supplies affect
performance with respect to, for instance, product quality, production costs and timely
delivery [11, 52]. Yet, since many of German SME’ suppliers are SME themselves, the
discussed relations between firms and their customers apply in a reversed manner [54].
Capital providers are also important for (young) German SME’ corporate performance since
they promote financial certainty [55]. Apart from German SME’ preferred financial autonomy,
they resort, if necessary, mainly to (house-)bank credits. That is because their close,
trustworthy and long-term relationships with financial institutions reduce information
asymmetries and transaction costs and place focus on qualitative aspects as opposed to
tangible collateral. Thus, the chances of receiving (cheap) capital are high, even with low
equity ratios [26, 55, 56]. Since that latter are undepreciable, intransferable, inimitable and
non-substitutable, they justify a position in the new IC-model. Young SME - especially the
ones without break-even - do, however, not have established such relationships yet. Thus,
they are likely to find it tough to raise funds [36, 40, 50] and need to rely on other sources.
The fourth dimension of all German SME’ RC concerns their relationships to co-operation
partners [11, 52]. These are particularly beneficial to focus on core competencies, amend
resources, exchange IC, develop joint innovations and counterbalance labour shortage [57].
Most interestingly, it is mainly successful German SME which enter co-operations since they
make it appealing to potential partners [58]. This as well as German SME’ fear to lose
autonomy or important intangibles explains why they pick partners carefully and rarely [9, 26,
28]. The same holds for outsourcing activities, too [26, 30]. However, different conditions can
be noticed for young German firms since they are more eager to enter co-operations since
they support their innovations, knowledge and other resource exchanges [41, 50].
The new dimension of RC focuses on German SME’ informal relationships which are
particularly meaningful for young firms since they compensate for other missing stakeholder
relationships. In detail, family members, friends and other personal contacts provide
undepreciable, intransferable, inimitable and non-substitutable psychological support like
enthusiasm and active aid including labour, financial assets and innovation inputs [41, 50,
59].
Public perception also requires discussion in the context of (young) German SME. That is
because relationships to the public and reputation are increasingly important to German
SME’ sustained performance since they take time to establish and lose value if they are not
maintained. In detail, German SME’ public perceptions are beneficial because German SME
are well respected in the society for being a key tax payer, supplier of job, and sponsor of
diverse activities like cultural or athletic events [26, 60]. For young firms this dimension
matters for different reasons: it helps them, among others, to inform stakeholders of their
existence, convince customers of their quality, gain investments and reduce suppliers’ risk
[53].
The RC-dimensions are measured via indicators which rely on former works and the
aforementioned two kinds of interviews, too. Table 1 demonstrates an extracted list of
measures and shows that the indicators are mainly new (labelled 1) but inspired by existing
literature [such as 43, 45, 46, 52]. Moreover, items are added as a response to the qualitative
research (labelled 2). Besides it is notable that the measures are closely related to the WB
(labelled 3).
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4. Conclusion
Overall it can be concluded that this paper presents an IC-model for German SME as well as
young firms which party resemble the WB. However, because of its alignment to the German
SME’ SFR, global IC literature, and literature on young firms, it broadens the scope with
regard to content. Because of that it is expected that if German SME and young firms follow
the new IC-framework instead of the WB, they increases their chances of success. Yet, this
theoretical model requires empirical support which is therefore recommended for future
research. In particular, the multivariate analytical method structural equation modelling is
appropriate for this matter due to the fact that it can handle multidimensional latent
constructs and their assumed impact on success. Lastly, the proposed framework might give
impulses for international reflection which is especially important to test the model's
steadfastness.

Abbreviations
HC
IT
IC
KBT
RC
SC
SFR
SME

Human capital
Information technology
Intellectual capital
Knowledge based theory (of the firm)
Relationship capital
Structural capital
Success factor research
Small and medium sized enterprises
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In recent times important subject for academics and practitioners has become the
innovative capacity and economic growth of the enterprises. Within the innovation
studies, the role of effective human resource management (HRM) in providing a
sustainable innovative capability has become a prominent issue. This is particularly
important for small and medium sized enterprises (SMEs) in less developed
economies. On the one hand, SMEs are dominant in the structure of active business
entities in the national economies and employ significant number of the total
workforce. On the other hand, they are faced with limited resources and difficult
access to new, which are necessary for their growth and competitiveness. Human
resources (HR), as part of the internal organizational resources, have the potential to
be the bearers of the progress, to develop and implement new innovative solutions if
they are managed trough appropriate HR policies and practices. This paper is a
preliminary attempt to explore the relationship between human resource practices and
innovation performance of SMEs in a transition economy. The main purpose was to
identify the human resource practices enabling and leveraging the innovation
processes. The empirical research was conducted on a purposive sample of 36 SMEs
in the Republic of Macedonia, which have medium and high innovation performance in
relation to industry competitors and are ranked among the 200 most profitable
enterprises in 2010. The results suggest that innovation performance is statistically
significantly correlated with: participation in decision making, quality management
training and upward communication through attitude survey and job satisfaction
survey. But this is not the case with practices such as teamwork and performance
related pay. Those findings open numerous questions about the relationship between
human resource practices and innovation performance and refer to the need of
further, more comprehensive research.

Keywords
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1. Introduction
Small and medium sized enterprises (SMEs) are the driving force of national economies and
are important part in generating the gross domestic product in the developed countries. In
less developed economies, most SMEs are facing with unfavorable external economic and
social conditions and at the same time they have a poor internal capacity which impedes
their growth and competitiveness. Serious problem of SMEs in a transitional economy are
the additional burden with issues of survival, due to frequent and sometimes extreme forms
of institutional upheaval and changing economic environment. In this sense, the biggest
challenge for SMEs is how to survive and how to achieve a sustainable growth.
According to the Resource based theory of the firm, the advantage over the competitors and
the improved business performance, as well as the innovative performance, can be built up
through internal resources, which also includes the human resources [1]. This topic has been
extensively empirically tested in the developed economies [2], unlike in Republic of
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Macedonia which is a country that goes through a long transition and is in constant changes.
The research studies, conducted in developed countries, confirm the positive relation
between strategic human resource management (SHRM) and organizational performance.
However, there is a lack of serious empirical confirmation for this connection in small
transitional economies, such as Macedonia. On the other hand, there is an increased need
for research studies that will be aimed specifically at the relationship between HMR and the
innovative performance in SMEs in terms of achieving competitive advantage. This paper
makes an attempt to provide answers on the topic of HR practices that promote and support
innovations in SMEs and to open a debate on ways of achieving higher innovation
capabilities through development and exploiting human resources. The primary goal of this
study is to determine and analyze those HR practices that are related with innovation
performance of successful companies, in context of transitional economies.

2. HRM in SMEs under transitional economy
The human resource management in European transitional economies is an important
research topic because of the fact that companies from these economies operate in specific
changeable and turbulent environment. Republic of Macedonia (as one of the ex Yugoslavia
republics) belongs to the East European countries in transition. Even after more than 20
years, although there are significant improvements, the consequences of the unfinished and
sometimes inadequately managed transitional processes from self governing economy to
free market economy are still evident. The most significant results of these processes are: a)
rapid forming of new SMEs; b) privatization (with domestic capital) and restructuring of the
existent companies that mostly are SMEs; and c) acquisition from foreign
companies/investors. As a result, most of the newly formed were faced with the problem of
week internal capability and the week ability to compete at the open markets. The
entrepreneur process is Macedonia is burdened with many weaknesses besides the fact that
the country made a significant step forward in forming institutions and favorable environment
for SMEs development. The number of real entrepreneurial firms with innovative features,
export-oriented, and fast growing SMEs, is still low. In the first years of transition, as an
inheritance of the old system, the HR function was down to administrative activities related to
the legal aspects of employee relations. The top management was focused on issues such
restructuring and important strategic decision making for the future, and thereby, intentionally
or due to lack of knowledge for HR related questions, the activities for creating appropriate
HR system were neglected. The slow development of HR functions in SMEs is also due to
absence of tradition for strategic approach towards HR, although the top managers agree
that employees are important source of competitiveness. In the past years, out of necessity
and above all reactive, the interest and activities related to HR have increased as a need for
more educated and skilled workforce, driven by the efforts for company development. This
was going on in parallel with layoffs and cutting of jobs in search for more profitable
operating or for survival. The entrance of foreign companies and investments, encourage the
development of HRM or at least there have been initiatives for more effective management of
the employees and work relations. The large as well as some medium-sized companies
introduced HR sectors, following the example of foreign companies or as a result of takeover
from foreign investors who are establishing these function by default. Recently there is an
evidence of positive steps, such as employing educated workforce competent in HR,
consultation services and through development of the existing workforce (trainings,
workshops and seminars). Although positive changes are evident, still the main problem is
the absence of more serious strategic approach from top management when it comes to
questions like investments in human capital development, mainly because of the belief that
employees represent cost and not investment.
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3. Concept of innovation and innovation capability in SMEs
The innovation capability is an important factor in the success of enterprises. The industrial
innovation is positively connected with the long term business growth. Enterprise
development through continuous innovation is positively related with value added and overall
performance, and indirectly affects the national and regional economy. The concept of
innovation is a complex one and it is defined differently, depended on the search fields. In
the most general sense, the process of innovation represents a system of organized and fully
directed activities and utilization of the whole knowledge, which creates ‘novelties’ and
changes in any domain of business activity, commercial use, diffusion and utilization.
This definition does not assume only technical progress; it also has broader meaning and
includes all types of technological and non-technological innovations which apply equally to
both manufacturing and service sector [3]. Technological innovations refer to the creating
new technologies and their wide implementation on everyday business activities. They are:
product innovations (introduction of new products or improving the quality of the existing
ones) and process innovations (implementing new production methods) [4]. Nontechnological innovations are resulting from changes in other economics activates of the
company, for example innovations in supply, innovations in marketing and
commercialization, new management methods, competitive strategies, organizational
structure, innovative HRM practices, etc. It must be emphasized that, regardless of what kind
of innovation it is, every system that creates and implements innovation must go through
changes in the existing practices, which means radical or at least incremental changes in the
knowledge, skills, abilities, routines as well as change of the technical equipment [5].
The innovation capability is not connected with the size of the company. Research on
innovation and entrepreneurship clearly shows that SMEs are positively connected with the
innovative performance. It is definitely confirmed that beside large companies, small
companies also have important role in processes for creating innovations and have
meaningful contribution in the technological development as a whole [4].
The advantage of SMEs is their flexibility, organic structure, effective communication,
entrepreneurship spirit, readiness for change and risk readiness, passion for higher
achieving. These features are suppressed when the firm grows in size and it’s faced with the
need of formal operations control, higher hierarchical pyramid and bureaucratic structure. On
the other hand, large companies have advantage in the approach and possession of different
kind of resources and capacities for research and development, which quite often lack the
SMEs [6]. Such conditions are forcing them to rely more on internal resources, such as HR
and invest in development of the human capital for enabling innovative capability and higher
innovative performance.

4. The relationship between HR practices and innovation
performance
In the literature, innovation is viewed from different approaches and traditions. The first
approach is based on adaptation theory (diffusion of new product, service, and process). The
second one, studies the innovation from the aspect of the degree of ‘novelty’ that brings the
innovation. The third approach is focused on the behavior and the capability of the
employees and as a starting point takes Resource-based view of the firm [1, 6].
According to Altman and his colleagues, the capacity of the company for creating and
implementing innovations is conditioned by the internal resources, more precisely the
employees, and their specific behavior and knowledge, that have the potential to support,
develop and implement new ideas. It is already confirmed that the company’s biggest
innovative assets are the employees, not their products. This research accepts the third
approach as the relevant one in the studying the relation between HRM and innovation
performance. If innovation performance is the result of the employees’ knowledge, skills and
66
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

behavior, then it would be expected that the way they are managed would have an impact on
the innovative outcomes. In this regards, theoretically and empirically, it can be assumed
direct connection between the HR practices and the organization innovative capability for
developing new product, process or service.
Research findings, that have been carried out so far, suggest that some HR practices and
policies are positively connected with the innovative performance and innovation capability
[5, 7, 8, 9, 10]. Those are: recruiting and selecting of talented people that are open to new
knowledge and posses entrepreneurial spirit, training and knowledge improvements,
teamwork, internal carrier opportunities/promotions, employee participation and
empowerment for decision making, information sharing, performance related pay (incentivebased remuneration schemes etc.).
Given that these practices are adapted to a various extent (or are not used at all) in
Macedonia’s SME, this study will be focused on exploring those HR practices for which there
is some prior knowledge and insights. At the same time, those are practices that refer to the
creation of high-performing employees. More accurately, they are part of the HR policies for
decentralization and motivation.
Decentralization policy is among the most important for encouraging innovation performance.
It is implemented through several practices. HR practice of delegating decision-making and
problem-solving enables utilization of all knowledge, especially that what is tacit. Employee
participation means responsibility and empowerment in decision making regarding questions
about production, processes and services. Pfeffer points that empowerment increases the
employees’ discretional rights and creates autonomy which is an important dimension of the
work itself [11]. Task autonomy can be referred to an individual worker or to a team as a
whole. Usually, autonomy is given to teams in terms of tasks accomplishment and, as a HR
practice, is an important part of the decentralization process. Increased adaption of
autonomous teams is important because enables joint operation of different knowledge, skills
and capabilities of the employees which can result in better innovative performance.
Teamwork is considered to have a direct positive effect on the technological innovation [3]
and contributes to incremental process improvement [7,10]. Participation in decision-making
by itself will have little impact on increasing innovation capabilities if not properly combined
with practices of training and employee development.
Modern organizations recognize the importance of knowledge, continuous learning and
innovation. Knowledge capital becomes the driving force of economic growth, as well as
training and skills developments are two important factors for organizational innovation and
performance [10]. Training will enable employees to better perform their respective tasks; it
will provide them with the sense of responsibility and creativity, job satisfaction and
motivation which on the long run results in increased productivity.
Companies that tend to be innovative, use open communication practices and information
sharing that enabling ‘the voice of the employees’ to be heard. This proactive practice
encourages bigger participation, commitment and communication (lateral and vertical) as
well as creating culture of collaboration and innovation [3]. Attitude survey and job
satisfaction survey are extremely important upward communication instruments and methods
of employee involvement. These are regular anonymous surveys through which the top
management can see a clear picture for the interests, preferences, problems and the level of
job satisfaction and commitment of the employees.
Based on previous assertions and arguments, it is expected that the universal and direct
connection between HR practices and organizational performance in terms of innovation to
be confirmed. Therefore the following hypothesis is proposed: There is a direct positive
relationship between individual HR practices, such as: a) training; b) teamwork; c)
participation in decision making; d) upward communication; e) performance related pay, and
innovation performance.
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5. Method
5.1. Sample
According to the data of the State Statistical Office, the number of active business entities in
the Republic of Macedonia in 2010 was 75497. The data on the structure of active business
entities according to the number of persons employed show that the highest share of 78.5%
belongs to business entities with 1-9 persons employed, followed by business entities with no
persons employed (or the entities did not provide information about persons employed) with
14.2%, and entities with 10-19 persons employed with 3.3%. The share of entities with 20-49
persons employed was 2.1%, those with 50-249 persons employed participated with 1.6%,
while entities with 250 or more persons employed had a share of only 0.3% [12]. The data for
this research are based on a representative sample of 36 SMEs from the private sector
(which accepted to fill in the questionnaires) from the population of 200 biggest (ranked by
total revenue) and most successful (ranked by profit before income tax) public and private
companies in Republic of Macedonia, for the fiscal year 2010 [13]. The criteria used for
selecting the sample are the organizational performances. The criteria of innovative
performance were not used due to the lack of official data. Out of the 36 companies, 18 were
from the service sector and 18 from the manufacturing sector. In respect of the type of
ownership, 23 enterprises were domestic and 13 were foreign (> 51% foreign capital).
According to the size of the companies, 29 were medium sized (less than 250 employees)
and 7 were small (less than 50 employees). The sample does not contain micro-enterprises
(less than 10 employees). More accurate data are presented in Table 1.
Table 1 Frequency of enterprises in the sample categorized by size (number of employees)
Company size

Number of employees

Frequency

%

Cumulative %

Small (< 50)
Medium-sized (< 250)

50-99

7
12

19.4
33.35

19.4
52.8

14
3
36

38.9
8.3
100.0

91.7
100.0
/

100-199
200-249
Total

Most of the enterprises, precisely 75% (27) are established after the ’90-ties, when the
economic system was changed to open market economy. Table 2 shows in detail the sectors
in which the enterprises from the sample are operating in.

Table 2 Business entities by sectors of activity in the representative sample
Sector of activity
Agriculture, foresting and fishing
Manufacturing
Electricity, gas, steam, waste management and remediation activity
Construction
Wholesale and retail trade
Transportation and storage
Information and communication
Professional, scientific and technical activities
Total

No. of business entities
1
16
1
1
14
1
1
1
36
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86.1% of the enterprises in the sample said that they are working in an industry with high
pressure of competition. These sectors are manufacturing and wholesale and retail trade.
The research instrument consisted of two questionnaires, one intended for the HR manager
(or responsible for HR) who is competent to provide information regarding the HR practices
and one for the CEO (or financial/production manager), who was asked to answer the
questions related to the innovative performance.

5.2 Measures
In this study two basic constructs are explored: HR practices and innovation performance.
HR practices are measured with the instrument of 5 items, which are quality management
training, teamwork, participation in decision making, upward communication through attitude
survey and job satisfaction survey, and performance related pay. The instrument is created
on the basis of research studies on relationship between HRM and innovation [5, 7]. The
respondent was asked about the degree of adoption of practices in the firm, on a five-point
Likert scale (1 = ‘never’ to 5 = always). Cronbach’s Alpha on the scale is 0.68, which is the
lowest limit of reliability, but it is acceptable, given that the HR practices are treated as
multidimensional construct which does not require a high level of reliability.
The second instrument consists of 4 items and is adapted in accordance to Delaney and
Huselid [2]. The basic variable, innovative performance, which is defined as a capability of
the firm for innovating, is measured trough one item – new product/process/service
development. The remaining three items are: quality of the product/process/service, quality
of the relationship between management and employees and customer satisfaction. The
objective of the instrument designed like this was to explore the relationship between
innovative performances and other indicators of operating performance. A CEO, CFO or
production manager was asked to make a subjective assessment of the level of innovation,
as well as the other operating performance of the firm compared to industry average for the
past two years, on the Likert scale, where 1= ‘much below average’ to 5 = ‘much above
average’. Cronbach’s Alpha on this scale is 0.72.

6. Analysis
The main proposition was the existence of positive relationship between the selected HR
practices and the innovative performance. For that purpose, it was carried out a bivariate
correlation between the variables (Pearson’s r). The results have shown statistically
significant positive correlation coefficient of the variable new product/process/service
development with three variables of HR practices: quality management training in the last
three years (r = 0.336, p < 0.05); participation in decision making (r = 0.448, p < 0.01) and
upward communication through attitude survey and job satisfaction survey (r = 0.392, p <
0.05). In contrast, no significant correlation was found for teamwork and practice of
incentives for suggested improvements in product/process/service. Taking in consideration
that the research sample was purposive (N=36), caring out a regressive analyses would not
be appropriate and the result would have to be accepted with great caution.
According to the calculated correlation coefficients, out of the five HR practices, three are
statistically significant correlated with the innovative performance and two have no significant
correlation. These findings point that the research hypothesis is partially confirmed.
Furthermore, it is meaningful to analyze correlation between single HR practices: quality
management training (M=3.19); teamwork (M=3.36); upward communication through attitude
survey and job satisfaction survey (M=2.83); participation in decision making (M=3.83); and
incentives for suggested improvements in product/process/service (M=2.94). The results of
the 2-tailrd Pearson correlation have shown that the quality management training practice is
in statistically significant direct correlation with: upward communication through attitude
survey and job satisfaction survey (r=0.465, p<0.05); participation in decision making
(r=0.514, p<0.01); and incentives for suggested improvements in product / process / service
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(r=0.370, p<0.05). Also, upward communication through attitude survey and job satisfaction
survey is in positive correlation with participation in decision making (r=0.330, p<0.05) and
incentives for suggested improvements in product/process/service (r=0.338, p<0.05).
Significant correlation exists between participation in decision making and incentives for
suggested improvements in product/process/service (r=0.359, p<0.05).
Teamwork has not shown significant correlation with any of the other four HR practices.
Because innovative performance is only one of many components of the operating
performance, additionally it is taken in consideration the relation between the main research
variable – new product/process/service development (M=3.86) and the other three operating
performance variables – quality of the product/process/service (M=4.14); customer
satisfaction (M=4.17); and quality of the relationship between management and employees
(M=4.00). Results have shown an existence of significant positive correlation of new
product/process/service development (r=0.483, p<0.01) with customer satisfaction (r=0.394,
p<0.05) and with the quality of the relationship between management and employees (r =0
.374, p < 0.05).

7. Discussion of the results
The main research objective was to explore the relationship between HR practices and
innovative performance, on a purposive sample composed of most successful private SMEs
in the manufacturing and services sector for 2010, which counts as the last officially, closed
fiscal year at the point when this research started. It must be noted that this year was marked
by the influences of the global economic crises, which was manifested through slowed
investments and reduced credit activity of the business entities, accompanied by great
obscurity and uncertainty.
The research findings, although the causality was not the subject of the research, are
consistent with the findings of other research conducted in developed countries and provide
partial empirical support for the universalistic approach, according to which, implementation
of individual HR practices, called “best practices”, have universal, direct, additive positive
effects on the innovation capability. This empirical research contributes with presented
significant findings and at the same time, opened up additional questions and dilemmas.
First, the results of the analysis have clearly shown that there is a direct positive interaction
between the two main research variables: HR practices and innovative performance. The
adaption of a single such practice can result in increased innovative outcomes.
The strongest correlation turned out to be the practice of participation in decision making.
Employee participation is important because it helps individual knowledge and new ideas to
turn into innovative products and processes. Empowering and involving employees in
decision making process contributes to a greater commitment towards achieving
organizational goals, encourages creative thinking, supports generating new ideas and
create innovation culture. These findings are modest additional confirmation on previous
studies that demonstrated a positive relationship of HRM and innovation in the developed
economies [6, 8, 14].
The analysis also shows that there is a significant interaction between the practices of quality
management training and innovation. Training can be factor that leads to significant
improvement of the process and can also lead to product innovation [8,10]. Development of
sophisticated function-specific and technical skills as well as knowledge about
product/process quality and creativity paves the way for employees to generate
improvements, suggestions and ‘novelties’.
Furthermore, the empirical analysis also confirms that there is a positive correlation between
the practices of upward communication and new product/process/service development. Key
success factor for empowerment and responsible participation is intensive lateral and vertical
communication. This is particularly important for upward communication. Through practices
of attitude survey and job satisfaction survey, managers can have clear and relevant
information about the preferences of the employees, potential problems as well as the job
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satisfaction, commitment and working moral. The employees are in the best position to
recognize problems or potentials as well as to respond quickly and find a solution.
Organizations which are strategically committed towards innovations are significantly
relaying on the expertise and initiatives from their employees. On the other hand, the
effective implementation of practices of employee participation and empowerment is
conditioned by two way communication between management and employees, as well as the
availability of important information.
According to the researches findings, the practice of teamwork is adapted in research
organizations (ranking from “sometimes” to “frequent”), but does not show significant
correlation with the innovative performance. This can be interpreted in two ways: a)
inefficiency of the teams as a result of various factors; and b) teamwork is not yet being used
for innovative purposes. Similarly, performance related pay practice is not connected to
innovative performance. Some studies confirm that this correlation is higher in companies
that operate in industries with high knowledge-intensity [7] or show that this practice does not
contribute as much towards innovations [14].
Second, HR practices are conditioned among themselves. Successful adaptation of one
practice depends on the degree of adaptation of another one. The results from the
intercorrelation matrix showed significant correlation between individual practices. The
practice of quality management training is highly correlated with the employee empowerment
and participation in decision making. The effectiveness and the extent of given right for
decision making depends on the training efforts and vice versa, participation in decision
making requires larger investments in employee knowledge, skills and capabilities. Also,
quality management training is correlated with the capability of expressing ones views and
job satisfaction. This is a way to demonstrate concern for employees and opens
opportunities for professional and career development. Financial incentives are in positively,
statistically significant but week correlation with other practices, which probably means that
there is a lack of appropriate, well-designed pay and rewards system that could be an
important motivational instrument.
Additionally, it is worth mentioning the empirical findings for correlation of innovative
performance with other variables of operative performance, although this was not one of the
research objectives. Organizational innovation capability cannot be studied in isolation, but
rather as a part of the overall operational performance. The results are showing that the
variables quality of the product/process/service; customer satisfaction; and the quality of the
relationship between the management and the employees are positively correlated with the
new product/process/service development. Without going in detail analysis of this
relationship, it can be said that conceptualization of the link HRM – innovation should also
take in consideration the other performance variables that can have an impact on the degree
of innovation.
The correlation among HRM and the innovative outcomes is not always a direct one, and can
be conditioned by contingent factors. The influence of HR practices over the innovative
performance can be modeled in terms of mediator (human capital, knowledge management
capacity, behavioral variables) or moderator (human capital either weakens or straightens
the correlation). HR practices are more effective for enterprises in ‘high’ and ‘medium’
knowledge – intensive industries [10].
Research studies carried so far, are not sufficient, since the underlying casual mechanisms
remain unclear as well as the direction of causality over which the link HRM – Innovation is
based upon. This is particularly important for developing countries, as is Republic of
Macedonia where some aspects of the institutional and industrial environment have
significant influence on the relationship between HR practices and innovation performance.
All this suggests the need for further more comprehensive research.

8. Conclusion
From theoretical aspect, investments of SMEs in creating innovative capacities would be little
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cost effective if there is no established appropriate HR system. In that sense, the research
findings from this study contribute in determining the initial indications of HRM - innovation
relationship in SMEs in transitional economy and also are the starting point in understanding
the role of HR practices in enterprises wish are intended to be innovators.
Also, these findings have implications on mangers and practitioners, most notably in showing
appropriate direction of human capital development, especially in efforts to establish
innovation-oriented HRM system.
The main limitation of this study was the inability to draw generalized conclusions due to the
small sample size. Future research should be conducted on a representative sample, in
terms of the sample size and structure that will be represented diverse sectors and
industries. Furthermore, additional research efforts should be aimed at antecedents to HRM
practices in various sectors of economic activity because of the impact of some contingent
factors (technology, organizational structure, business strategy) that are conditioning or
shaping the adaptation of HR practices.
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In modern business, when the global competition increases together with more
complex regulatory requirements, financial information is becoming an increasingly
important instrument of corporate governance. In this sense, we need to emphasize
accounting as an advisory function which primary serves decision making processes
since it should be able to assist management in solving existing problems in terms of
identifying the best alternative that will contribute to the growth and development of
the company. Depending on the size of the company the approach to decision making
as well as the information basis for business decisions will be different. In smaller
enterprises, most often, the primary purpose of accounting is to satisfy tax rules.
Therefore accounting information is used in a much lesser extent. Small and medium
enterprises (SMEs) are mainly managed by their owners, who often neglect the
importance of accounting information. Possible reasons for lack of use of accounting
information in corporate governance can be found in the fact that the owners are not
aware of the benefits of their use, the costs exceed the usefulness and the fact that
the owners/managers think primarily in terms of cash, rather than accrual accounting
basics and consider the information difficult to understand. Therefore, it is important
to point out the possibilities of accounting information systems that can help owners
of small and medium-sized enterprises in the successful management of their
business processes. Above is even more important if we know that research results
have confirmed that intensive use of accounting information contributes to increased
performance. Therefore, the main goal of this paper is to explore, using appropriate
research methods, the role and importance of financial information in business
decision making of SMEs, taking into account the fact that a large number of small
and medium-sized enterprises insufficiently use their potential and consequently their
performance is diminished.

Keywords
Decision-making processes, Financial information, Performance management, Small and
medium-sized enterprises

1. Introduction
Accounting, as a part of total information subsystem, is a function that greatly helps in
management subsystem in order to make a good business decision. In modern businesses
where the global competition is increasing, while the regular requirements are getting more
complex financial i.e. accounting information becomes an even more important instrument in
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managing an enterprise. Therefore a common saying is that “accounting is a service function
in the process of management”. Traditionally, accounting fulfils three basic functions;
primarily by monitoring business results through journalizing business events or through
summarizing and presenting financial results in the form of financial statements. Accountants
also have an advisory role since they are paying management’s attention on the
comparisons between planned and actual business results. At last they need to be helpful in
resolving the problem i.e. this means finding the best alternative that will contribute to the
growth of an enterprise. The information that management requires are specific and their
function is that they aid to solve a particular problem. Top management is interested in global
information that is included in annual financial statements. These are primarily information
about financial “health” and business efficiency which can be read from the balance sheet
and the profit and loss account. Very often, publication of financial statements is considered
as a form of communication between two interdependent functions, accounting and
management. On the other hand, especially at the lower levels of management
owners/managers often require periodic analytical reports on production, expense and
income, reports on accounts receivables, accounts payables, inventories and other either on
a daily, monthly or annual basis.
Due to specificity of small and medium-sized enterprises (SMEs) and in line with the fact that
often in SMEs the management function and ownership overlap, the approach to the
decision making and the selection of information basis will differ. Smaller enterprises
generally operate by relying more often on intuition and experiential approach to decision
making processes. The primary purpose of this paper is to explore whether the
owners/managers consider the use of financial information being useful and to what extent
an intensive use of this information would contribute in enhancing their performance and
consequently in their growth. In this regard, we will present existing experience of accounting
information usage by small and medium-sized enterprises as well as the most important
empirical results of a research conducted on a sample of SMEs in the Republic of Croatia.

2. Information Base for Decision Making in Small and Medium-sized
Enterprises
Information is an immensely important resource that affects the efficiency of management as
well as the performance of the company. The importance and meaning of "the right
information at the right time" in making business decisions is the mainstay of good business
philosophy of each company. Firstly, it is necessary to point out that business information is
considered to be an indispensable tool in the enterprise management and only adequate
information enables simplification in business decision making and provide savings of other
resources. It is often pointed out that especially in SMEs the benefits of informing
managers/owners are not recognized due to lack of resources or because of the limited
availability of high quality information. Consequently, SMEs often make business decisions
on an intuitive level, and do not base them on any financial or other non-financial information.
To make information helpful for decision making processes they must contain the same
relevance feature, timeliness and accuracy. Information is considered appropriate when the
requirement for adaptation to the specific needs of their users is met. This implies good
cooperation between management and accounting in the sense that they communicate and
create the necessary information transmission. In order to consider accounting information
as useful information they must be understandable, trustful and neutral in a sense that they
don’t favor ones interest. We also assume timeliness and truthfulness of presented
information. Although management usually demands information that is future-oriented, it is
important to satisfy the requirement that the results achieved are correctly presented, since
the future predictions are based on them. Therefore, the application of the principle of
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prudence is very important in designing the quality accounting information. At the same time
it is important to identify to whom the information is intended. That means that all relevant
information should be available to its real user. One of the characteristics of quality
information is its comparability on multiple levels. Comparability assumes that the accounting
information is generated with the application of the consistency principle. It implies the
consistent use of methods for measurement and evaluation of the financial effect of similar
transactions and also includes the presentation of used accounting policies in the notes.
Horizontal analysis results, based on the comparative financial statements over longer time
period, management can find useful in order to detect company’s financial position and
business efficiency trends. Besides that, management can find valuable information in
industry trends analysis i.e. comparison of financial statements with its competitors in the
same industry. Reasons for comparisons are numerous; the most important are assessment
of their financial “health” and profitability performance as well as cash flows trends. Finally it
should be noted that only complete and cost-effective information presupposes quality
business decisions.
The enterprise, as an independent organizational unit, can be viewed through three
subsystems; functional, informational and managerial. Informational subsystem is the source
of many, for the company extremely important quantitative and qualitative information that
are essential for the purposes of business decision-making (figure 1).

Figure 1 Information categorization [1]

Financial information derived from accounting records is extremely useful in the process of
business management. Their role will be even more important if one knows that a higher
level of financial information usage has an impact on the higher profitability of SMEs. The
problem of the accounting information use can be observed from the aspect of business
decisions. Different users require different information. Top management should be focused
on the information needed to make strategic, long-term decisions (planning new products,
capital investments, financing). Tactical and operational management require information
that are more frequent, repetitive, short-term and narrow structured for making tactical i.e.
operational decisions (such as pricing, the production cost transferring, inventory
management, cost management, etc.). However, it is important to emphasize that
management levels in small enterprises often are not divided into multiple levels. Hence,
they are usually consolidated in one person i.e. owner-manager. Therefore, the financial
reporting practices and use of accounting information can vary in relation to large
enterprises.
Depending on the method for decision-making, theory [2] distinguishes intuitive decisionmaking, decision-making based on judgment and rational decision-making. The process of
business decision making will depend on the size of the company (table 1). Small enterprises
base their business decisions to a great extent on intuition while a rational decision-making is
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minimized. Some surveys support such thinking: “SMEs often operate on an informal and
intuitive basis (hearing the phones ringing, knowing if he or she is busy, counting the cash
coming in, etc.) but they come together to provide a complex continuous monitoring of the
firm’s performance through all stages from initial customer contact to final payment” [3].This
does not mean that their business decisions are wrong, quite the opposite. The rule is that
intuitive decision making has positive effects in simple business decision. If we have more
alternative solutions of the same decision problem the chances that we will intuitively choose
the best decision are minimal. Therefore large enterprises resort to rational decision-making
based on an analytical approach to each problem, and it is used for non-repetitive situations.
Medium-sized enterprises, but especially small ones usually entrust the bookkeeping to a
specialized company (bookkeeping services). Large enterprises have a large amount of
accounting work and only the organization of its own accounting is acceptable to them.
Possible reasons for that can be easier and up to date access to needful information for
decision-making processes. Depending on the subject of decision making, large enterprises
primarily use management accounting information while mid-sized enterprises equally use
planned and actual values recorded in the financial statements. Since smaller enterprises
keep business records primarily for the purpose of satisfying legal requirements this tax
reports will be, quite often, the only information used in the process of making business
decisions. Of course, every rule has its exceptions, so these cannot be generalized. The way
of making business decisions will determine the information being used for this purpose.
Table 1 Differences in business decisions, depending on the size of the enterprise
Features
Accounting
organization

Methods of
decision making

Small
accounting
outsourcing,
to a lesser extent
internally organized
function
experiential methods,
intuitive decisionmaking

Medium-sized
generally internally
organized function
within the company
decisions primarily on
the basis of judgment

Information base

general journal and
ledger, financial
statements

general journal and
ledger, financial
statements, planned
values

Subject of
decision making

routine, everyday
tasks, in a much lesser
extent strategically
oriented problems

equal share of routine
and strategic tasks

Large
internally organized
function, financial
accounting separate
from the management
accounting
primarily rational
decision making
a wide range of
realized and budgeted
information generated
as a result of the
financial and
management
accounting
primarily focused on
the achievement of
strategic objectives
with regularly
performed routine tasks
at the lower levels of
management

Regards to the simplicity of the organizational structure and the presence of unilevel
hierarchical organization structure managers of small enterprises need a much narrower
spectrum of information and often use their own estimates. In medium-sized enterprises the
complexity of information increases, and hence their estimates are not sufficient. It is
therefore necessary to develop specific procedures for making business decisions in SMEs.
Typically, large enterprises have well established business practice in making business
decisions that is based on internal rules and codes of conduct that direct employees in terms
of respecting business principles but also moral ones in doing business.
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3. Accounting Information in the Function of Improving the
Performance of Small and Medium-sized Enterprises
Performance can be defined as company’s ability to achieve its goals by creating reasonable
actions that will lead to better results. Performance measurement has received much
attention both from researchers and practitioners point of view especially for large
enterprises. Although form the literature review, it is obvious that theory [4] [5] has developed
some performance measurement systems for SMEs (organizational performance
measurement, integrated performance measurement for small firms) the main question is do
they function in practice. There are some limitations regards to implementation and use of
performance measurement systems (PMS) in small enterprises (table 2). Alasadi and
Abdelrahim (2007) stated [6] that the performance of the SMEs can be seen from the
satisfaction of the owner/manager on profit, turnover and business development. Since these
are primarily accounting measures this approach has been used in measuring SMEs
performance in this paper.
Table 2 Factors Influencing Performance Measurement in SMEs [7]
SMEs characteristics
Lack of human resources

Managerial capacity

Limited capital resources

Reactive approach

Tacit knowledge and little
attention given to the
formalization of processes
Misconception of
performance measurement

Explanation
SMEs have limited human resources. All the staff is involved in
the activities of managing daily work and has no extra time for
additional activities such as implementing a PMS.
SMEs are usually managed by its owner so they can be
characterized as highly specialized businesses and a technical
and operational knowledge and roles that owners perform depend
on their interpersonal skills. Even though SME owners are in
charge of both operational and managerial functions they often
neglect managerial activities.
The impact of the resources needed to implement a PMS is
proportionally more onerous in SMEs than in large enterprises.
Moreover, the absence of affordable software platforms that focus
on the specific needs of SMEs further obstructs the introduction of
PMSs in these enterprises.
SMEs are characterized by poor strategic planning and very often
their decision making processes are not formalized. Therefore the
lack of explicit strategies and methodologies in supporting the
control process promotes short-term orientation and a reactive
approach to managing company’s activities.
Since SMEs owners’ knowledge is mainly tacit and contextspecific the information required to implement and use a PMS is
difficult to gather.
SMEs usually do not understand the potential benefits of the PMS
and they are often seen as an extra obstacle of their flexibility.

It is important to understand the process of managerial decision making that typically runs
through five stages. In which part of that process accountant contributes it is explained
below. In the process of making a decision perhaps the most important is to identify the
relevant information. In order to consider the information important in decision making
processes it needs to be focused on the future and at various alternatives should influence in
adopting the optimal one. At the same time it is important to ensure a balance of accuracy
and timeliness of information as well as the involvement of all relevant information, and not
only those expressed in financial terms. In this regard, we distinguish primary and secondary
qualitative characteristics of information (figure 2).
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s
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Figure 2 Hierarchy of the quality of accounting information [8]

There are many reasons [9] why it is necessary to present only the relevant information to
the management. First of all data collection is an expensive process. Relevant information
should be collected and analyzed and it takes time and effort. Accountants, focusing on
relevant information, simplify the data-gathering process and shorten the analysis of the
different effects on the decisions made. In this way we save the valuable time and resources
so managers can focus only on the valuable information. On the other hand, it is possible to
effectively use only a limited amount of information because with information overload the
effectiveness of business decision-making is reduced.
There is a wide range of accounting information that can be used in making quality business
decisions. Related to the above accounting information may be the result of two separate,
yet interconnected accounting systems, internally oriented reporting (management
accounting) and externally oriented financial reporting (financial accounting). The most
noticeable difference between these two systems is reflected in the orientation of key users
and in terms of their final product. That means their reports that they present to their target
users. In this sense, the most important output of externally oriented accounting are basic
financial statements while various internal reports prepared for management at different
organizational levels are the main output of management accounting. It has already been
mentioned that the needs and requirements of financial reporting users (decision makers)
define and form the structure of the accounting information system.
We can assume that information requirements of the internal users of small and mediumsized enterprises will be significantly lesser than in the case of large ones. It is often said that
the accounting of small and medium-sized enterprises is primarily focused to the fulfilment of
tax/legal requirements. Furthermore, information from the internally oriented accounting is
not used for management purposes or is used to a much lesser extent. Above mentioned
can be easily confirmed by results of the majority of previous studies. They indicate the fact
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that SMEs generally consider accounting information to be key factor in decision-making [10]
but their primarily purpose is actually meeting legal obligations, accounting and tax
requirements and publication obligation of reports for statistical purposes, satisfying the bank
requirements, etc. [11] and [12]. On the other hand, there are several studies that show the
opposite results and consequently much more extensive use of accounting information for
the purposes of increasing business performance, long-term planning, hiring new employees
and improving customer satisfaction as well as the utilization of strategic planning and
corporate budgets [13] and [14].
In order to know the usefulness, purpose and intensity of accounting information usage in the
improvement of business excellence of Croatian SMEs empirical research was conducted
through a questionnaire [15]. The program Survey Monkey is used for the purpose of
creating a questionnaire. The questionnaire was distributed via e-mail. The target population
is comprised of small and medium-sized enterprises whose primary activity is the
manufacture and trade i.e. that are classified in area C - Manufacturing, G - retail and
wholesale according to the National Classification of Activities in Croatia. Variables examined
were mostly qualitative (later they were coded into a numerical value in processing the
results) and quantitative in smaller proportion. They were generally measured in nominal and
interval measuring scale. The format of a five-level Likert item was used in a questionnaire
(strongly disagree, disagree, don’t agree nor disagree, agree, strongly agree). Questions
asked were mostly closed type questions except when respondents were given the choice to
submit their response to the list of answers (option "others"). A total of 422 responses were
received, of which 271 questionnaires were suitable for further analysis. Respondents, in
their vast majority, are managers and accountants. Enterprises whose employees
participated in this empirical research in 86% of cases are classified as small and 14% as
medium-sized enterprises.
The most important empirical results, in the context of the financial information importance,
show that Croatian small and medium-sized enterprises consider accounting information as a
significant factor that affects the growth and development of their businesses in terms of
advanced financial position and increased business performance (average grade 4.48, while
the most common given grade; mode is 5). In doing so, they find analytical reports prepared
for management purposes (average grade 4.45), information about cash flows (average
grade 4.4) and tax records (average grade 3.94) the most useful in decision making
processes. The least significant they consider the published information on industry average
ratios (average grade 3.44) – figure 3.

Figure 3 Usefulness of accounting information in SMEs management
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Respondents were mostly managers and accountants therefore it could be interesting to
compare their average grades about the usefulness of accounting information. Results show
that the average rating of the usefulness of specific information for accountants is almost
always slightly higher than manager’s grade. On the other hand, mangers consider more
useful that accountants only cash flow information. But when you conduct a t-test comparing
two populations’ means to estimate the usefulness of certain accounting information in
corporate governance results shows that there is no statistically significant difference
between managers and accountants in the estimated benefit of any offered accounting
information.
We presume that more intensive use of financial information contributes to an increase in
business results/profits of small and medium enterprises. Therefore, it is important to point
out the trend of financial results in Croatian SMEs. In last 5 years, predominantly
characterized as years affected by the economic crisis, enterprises generally increased
financial result (on average 45%). In 32% of the surveyed enterprises financial result
decreased while in 23% there were no significant changes in the financial results which can
be assessed as satisfactory. When you look at the distribution of the sample according to
size there is no significant difference in the tendencies of business results (table 3).
Table 3 Tendencies of the financial results for the last five years
- distribution of the sample according to size

In the past five
years achieved
financial result
(profit/loss):
Total

Increased
Decreased
Stagnated

Frequency
%
Frequency
%
Frequency
%
Frequency
%

According to Law on
Accounting enterprise is
categorized as:
Small
Medium
102
18
44,9%
47,4%
72
12
31,7%
31,6%
53
8
23,3%
21,1%
227
38
100,0%
100,0%

Total

120
45,3%
84
31,7%
61
23,0%
265
100,0%

According to legal requirements SMEs in Croatia need to prepare and publish basic financial
statements (small enterprises are not obliged to prepare the cash flow statement neither the
statement of changes in shareholders’ equity). Therefore it is interesting to investigate the
purpose of using these annual financial statements. Respondents rated their usefulness with
average grade of 3.83. These results qualify them as a useful instrument that is used in
making business decisions. Respondents consider them to be the mostly helpful for the
purpose of comparisons with past results achieved, analysis and interpretation of financial
ratios, comparing actual with planned results and in order to meet the tax regulations (the
most common grade – mode is 4). Interestingly, they find them at least useful for the
purposes of wages determination for directors and employees, making decisions on hiring
new employees or prices (the most common grade is 3). Summarizing the most significant
results of this research, it can be noted that the Croatian SMEs confirm the results of
previous research which means that financial information contributes to enhanced
performance i.e. increased profits.
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4. Conclusion
Small and medium-sized enterprises, because of their specificity, are different from large
ones. Therefore systems for evaluating the performance differ somewhat. Results of
previous research suggest that the use of accounting information in corporate governance
leads to better financial performance of an enterprise. The key question is whether similar
relationships apply in small and medium-sized enterprises? SMEs often consider a legal
obligation of the financial statements preparation as an administrative burden that usually,
according to their opinion, exceeds their usefulness in management. At the same time they
deem that they are important in business decision-making processes but still point out that
the existing form of financial statements does not comply with their information needs.
Therefore we can highlight that SMEs owners/managers need more structured information
that will meet their specific information requirements. Results from a conducted empirical
research in Croatia tend to support the usefulness of accounting information in enhancing
business efficiency but there are some obstacles that minimize their wider usage.
Respondents as the most important reason for infrequent use of accounting information in
the SMEs management underline the fact that the owners/managers are not aware of the
benefits derived from their usage. Also they are not familiar with the tools and techniques of
financial statement analysis and primarily think in terms of cash basis rather than in terms of
accrual basis. Finally accounting only generates information but it does not make concrete
business decisions. This task is in the hands of management. Therefore, it is very important
to achieve full interaction between accountants and owners/managers. Consequently they
should be able to communicate accounting information systems capabilities as well as the
management requirements for the adoption of, for the enterprise, the most suitable business
decisions.
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The current economic crisis in Europe generated the need for new models of
development, with Small-Medium Enterprises (SMEs) being a key solution and
a growth driver. This could be achieved by the promotion of technological
innovation, as for example by the means of the cloud computing business
model.
Cloud computing is a rapidly evolving computational model and has the
potential to become the upcoming technology event that will transform the
economy’s production techniques.
This work highlights the importance of the cloud computing adoption by the
SMEs and its impact on the competitiveness of a state’s economy. It also
explores the economic benefits of the new business model like cost reduction,
creation of job positions and entrepreneurship promotion, while it addresses
the associated risks and concerns of adopting or migrating to the cloud.
Evidence from the European area is provided and the case of Greece is
considered as an example.
Keywords
Cloud computing, Economic crisis, Economic growth, Market competitiveness, SMEs

1. Introduction
It is evidence that the recent economic crisis has an impact on the European area,
expressed not only in terms of banking and national debt but also in terms of a
growth and competiveness crisis. All member states of the Eurozone are facing the
recession in the real economy and they are seeking for solutions in order to build
more competitive and more efficient European economies. A very promising solution
key is to invest on the Small and Medium Enterprises (SMEs), improve their business
environment and reveal their full potentials in global market and economy [1].
SMEs are the backbone of economy breeding industrial development [2] and their
strategic importance derives from their contribution to economic growth and job
creation, based mainly on their flexibility regarding the adoption of new working
patterns and new business practices. Despite the fact that no clear, or unique,
definition of the term SMEs exists, the benefits of growth in this business sector are
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significant, in each country. Indeed, the term SME is defined either in terms of the
number of employees in the company (usually up to 250), or in terms of ownership
and management. Their contribution to development and economy growth indicates
that appropriate actions should be initiated and supported to help them adopt new
technologies and improve their efficiency. Moreover, the use of Information and
Communication Technology (ICT) is widely seen as critical for the competitiveness of
SMEs in the emerging global market, since businesses must be able to process data
and use information effectively. This, in turn, enables them to substantially gain
competitive advantage, thus adding significant value, in terms of productivity increase
and performance improvements. The growth of the Internet has provided even more
opportunities, especially for the small to medium-sized businesses, enabling them to
sell their products and services to a potential global market, making global trading
available for almost all enterprises.
Therefore, the establishment of an appropriate environment in which SMEs will be
able to grow is critical for the development and expansion of businesses. ICTs play
an increasingly important role in their growth. However and as a consequence of the
recession, a vast number of SMEs may be too small to be able to employ a
dedicated Information Technology (IT) expert [3, 4] or may lack resources and
expertise in terms of management of new technologies [5].
This kind of problems can be adequately faced by an innovative ICT business model,
the cloud computing, a state-of-the-art technological approach. Cloud computing is
expected to assist the European market to be more efficient and productive by
generating new jobs and enhancing economic growth. Europe’s economic recovery
will very probably be boosted by business investments in cloud computing [6]. An
increasing number of SMES are thinking of migrating to the cloud, or have already
done so. Cloud is an attractive option for many SMEs, particularly in the current
global economic crisis, due to its characteristics, mainly the flexible cost and the
scalability [7].
The rest of the paper is structured as follows: In Section 2 the cloud computing
business model is introduced. Section 3 is devoted to the exploitation of the
economic benefits that derive by the adoption of the cloud, providing evidence from
Europe and suggesting solutions to developing economies facing the recession. In
Section 4 the risks and threats by the adoption of the cloud are presented and,
finally, Section 5 concludes.

2. The Cloud Computing Business Model
Cloud computing is a type of computing that relies on sharing computing
resources rather than having local servers or personal to handle. The term “cloud”
denotes "the Internet", therefore cloud computing refers to a type of Internet-based
computing model, where different services - such as servers, storage and
applications - are delivered to an organization's computers and devices through the
Internet. In simple terms, cloud computing can be defined as the set of hardware,
networks, storage, services and interfaces combined to deliver aspects of computing
as a service based on user demand [8]. It can also be perceived as the procedure of
storing and accessing data and applications over the Internet, instead of the user’s
computer hard drive [9]. A more precise and formal definition can be found in
National Institute of Standards and Technology (NIST) [10].
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From a technical perspective, the structure of the cloud is composed of five essential
characteristics, three service models, and four deployment models [11], introduced
below.
2.1 Essential characteristics
•
•
•

•
•

On-demand self-service. A consumer can unilaterally ask for the provision of computing
capabilities as needed, such as server time and network storage, automatically, without
requiring human interaction, or intervention of the service provider.
Broad network access. Capabilities are available over the network and accessed through
standard mechanisms that promote use by heterogeneous thin or thick client platforms
(e.g., mobile phones, tablets, laptops, and workstations).
Resource pooling. The provider’s computing resources (storage, processing, memory,
and network bandwidth) are pooled to serve multiple consumers using a multi-tenant
model, with different physical and virtual resources, dynamically assigned and reassigned
according to the consumer’s demand.
Rapid elasticity. Capabilities can be elastically and automatically provisioned and
released, to scale rapidly outward and inward commensurate with demand.
Measured service. Cloud systems automatically control and optimize resource use by
leveraging a metering capability at some level of abstraction appropriate to the type of
service (e.g., storage, processing, bandwidth, and active user accounts). Resource usage
can be monitored, controlled, and reported, providing transparency for both the provider
and consumer of the utilized service [11].

2.2 Service Models
•

•

•

Software as a Service (SaaS). The capability to use the provider’s applications running on
a cloud infrastructure. The applications are accessible from various client devices through
either a thin client interface, such as a web browser, or a program interface. The
consumer does not manage or control the underlying cloud infrastructure including
network, servers, operating systems, storage, or even individual application capabilities.
Platform as a Service (PaaS).The capability to deploy onto the cloud infrastructure
languages, libraries, services, and tools supported by the provider. The consumer does
not manage or control the underlying cloud infrastructure but has control over the
deployed applications and possibly configuration settings for the application-hosting
environment.
Infrastructure as a Service (IaaS). The capability to process, storage, networks, and other
fundamental computing resources where the consumer is able to deploy and run arbitrary
software, which can include operating systems and applications. The consumer does not
manage or control the underlying cloud infrastructure but has control over operating
systems, storage, and deployed applications; and possibly limited control of select
networking components [11].

2.3 Deployment Models
•

•

Private cloud. The cloud infrastructure is provisioned for exclusive use by a single
organization comprising multiple consumers (e.g., business units). It may be owned,
managed, and operated by the organization, a third party, or some combination of them,
and it may exist on or off premises.
Community cloud. The cloud infrastructure is provisioned for exclusive use by a specific
community of consumers from organizations that have shared concerns (e.g., mission,
security requirements, policy, and compliance considerations). It may be owned,
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•
•

managed, and operated by one or more of the organizations in the community, a third
party, or some combination of them, and it may exist on or off premises.
Public cloud. .The cloud infrastructure is provisioned for open use by the general public. It
may be owned, managed, and operated by a business, academic, or government
organization, or some combination of them. It exists on the premises of the cloud provider.
Hybrid cloud. The cloud infrastructure is a composition of two or more distinct cloud
infrastructures (private, community, or public) that remain unique entities, but are bound
together by standardized or proprietary technology that enables data and application
portability (e.g., cloud bursting for load balancing between clouds) [11].

The above are graphically illustrated in Figure 1:

Figure 1 Cloud Computing Models

3. Economic Benefits of cloud computing to Business and SMEs
3.1 Benefits
The cloud computing business model can be used not only as a powerful technological tool
but also as a business advantage, like the Internet once was, when it was first adopted by
SMEs. In addition to all operational benefits this computational model offers, it can also
provide a higher concentrated competitive advantage than ever before [12].

From a less technology-oriented perspective, SMEs need to respond to the changing
market conditions and demanding customer wills, based on different cost models
than the traditional [13]. The most efficient and low-risk way to enter new market
segments and promote business development is to use the upcoming technology of
cloud computing, combined with its supported services, thus obtaining important
benefits and advantages.
Cost-saving benefits are among the most important economic advantages to ICT
consumers, as well as to businesses. Outsourcing services and resources can make
data more accessible to end users, in terms of mobility and usage. Furthermore,
moving all the necessary data and IT applications into the cloud reduces server and
storage costs, software maintenance expenditures, as well as network and hardware
expenses within an enterprise. This, consequently, offers low start-up costs, a “payas-you-go” cost structure and an environment for rapid innovation. Cloud computing
adoption can eliminate internal operations and support costs, as well as cooling,
power and other energy needs of a firm, resulting in a total IT cost budget reduction.
The cloud is gaining popularity among businesses, since it promises new
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development opportunities and job creation. It introduces a new business model that
promotes entrepreneurship and competitiveness, therefore assisting companies in
satisfying
their
business
goals,
sooner
and
easier
than
before,
through elastic provisioning of IT, free from additional costs, together with
reduced fixed costs of entry to new markets, spanning worldwide. Thus, SMEs can
reach the maximum potential business development benefit from cloud computing as
they have new revenue opportunities and improved profitability. New enterprises are
expected to be created and the existing to be developed, leading at the same time to
the creation of job positions, resulting to multiplier benefits and growth of the
society’s economy and social surplus.
Evidence from European countries that have already used cloud computing supports
the above analysis. These countries have found a way to encourage innovation and
entrepreneurship, while outweighing perceived risks and possible financial
constraints. Findings indicate that the cloud computing business model should be
also adopted by less developed countries, in order to boost growth and development
[14].
3.2 Evidence from Europe
The cloud computing paradigm has gained enormous momentum across European countries
during the last few years, mostly because of their need to adopt a new business model to
drive their competitiveness and economic growth forward [15].
According to the Centre for Economics and Business Research Ltd (Cebr), some of Europe’s
most important economies, such as the French, the German, the Italian, the Spanish and the
English, are expected to enjoy significant economic development from the early use of cloud
computing, at an expected level of €763 billion over a period of six years, from year 2010 to
2015 or, expressed in terms of Gross domestic product (GDP):
•
a 1.50% of total GDP for France,
•
a 1.59% of total GDP for Germany,
•
a 1.76% of total GDP for Italy,
•
a 1.84% of total GDP for Spain and
•
a 1.26% of total GDP for the UK.
The above economies have already achieved quite high average rates of cloud adoption,
which are likely to raise even more as, for example, from 31% to 48% for France and from
the surprising rate of 37% to 51% for Spain. Thus, a gradual shift to cloud computing is
observed across these economies and especially at some particular industry sectors of each
country, usually depending on the characteristics of each individual economy. In Germany,
the strongest of the five economies, the banking, financial and business services sectors are
the ones that bring the greatest output from the cloud computing adoption, due to the fact
that they do not only save a big amount of capital expenditures but they also create many
new business positions. The rest of the considered countries are expected to develop more
the distribution, retail and hotel sectors [16].
The substantial economic benefits derived from the adoption of this new business model for
all the countries are provided in Table 1 and they are graphically illustrated in Figure 2.
Table 1: The economic benefits due to cloud adoption of each country over the period 2010-2015.
Country
Cumulative Economic Benefit
(CEB) in billions
Contribution to benefits in 2015

France
€162.8

Germany
€221.2

Italy
€150.8

Spain
€110.6

UK
€118.0

23%

22.4%

23.3%

22.8%

25.4%
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Contribution to GDP
Net Cost Savings/ CEB
(in billions)
Business Development Benefits
(in billions)
Business Creation Benefits
(in billions)

1.50%
16.2%
(€26.3)
15.1%
(€24.6)
31.6%
(€51.4)

1.59%
17.1%
(€37.7)
14.8%
(€32.6)
31.4%
(€69.5)

a)

1.76%
18.9%
(€28.5)
15.9%
(€24.0)
28.7%
(€43.3)

1.84%
19.9%
(€22.0)
15.3%
(€16.9)
28.0%
(€30.9)

1.26%
22.2%
(€26.2)
25.0%
(€29.6)
17.0%
(€20.0)

b)

c)
Figure 2: Percentage contribution of a) Net Cost Savings, b) Business Development Benefits, c)
Business Creation Benefits of cloud adoption to total economic benefits of each country over the
period 2010-2015.

The lowest cumulative cost savings deriving by the cloud are expected to be met in
France, constituting the 16.2% of its aggregate cloud share, whereas the UK is the
country with the highest percentage contribution that amounts 22.2% of its
cumulative cloud dividend. The UK shows a strong performance on business
development, as a result of the high productivity of English SMEs. On the contrary,
the rest of the countries do not differ significantly from each other, as the enterprises
located there have shown a low productive performance.
The cumulative business creation benefits in France and Germany are likely to exceed the
level of 31% of their total cloud gain, whereas Italy and Spain have also a significant
percentage contribution, estimated at about 28%. These results are fully justified by the large
number of SMEs which are expected to be created or expanded. However, the UK is
supposed to be a poor performer on business creation, due to the lack of new SMEs and job
positions [16].
Despite the European economic crisis, the above predictions show that the diffusion of cloud
computing can be critical for boosting the economic growth of a country and create a
competitive environment for the SMEs to develop themselves and achieve economic
success, contributing to the economic development by enhancing their productive
performance [15].
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As a result, many new job positions and SMEs are expected to be created in many different
industrial sectors in all the aforementioned countries, as shown in Table 2.
Table 2: Creation of new jobs and new business start-ups by 2015 (thousands)
Country
United Kingdom
Germany
France
Italy
Spain

New jobs
289
789
469
456
393

New SMEs
35
39
48
81
55

3.3 Developing Countries - The Case of Greece
Based on the expected benefits of cloud computing across Europe, the adoption of the cloud
is very likely to contribute substantially to the developing countries. The case of Greece is a
characteristic example. The country’s economy is expected to be more efficient and
productive, through the generation of jobs and the enhancement of economic development
[15].
Cloud computing can affect the Greek economic environment in terms of both the
governmental organizations and the SMEs of the private sector. They both constitute the key
driver of investment and development [17] and this new business model can be an important
macroeconomic factor to support the Greek economic growth, since there is already a
significant number of established SMEs [14], ready to adopt the new technology. The
majority of Greek companies make use of ICT, 43% of them provide IT services, whereas the
rest of them have different activities, such as retail trade, telecommunications, manufacturing
and software development. Depending on the cloud computing model (private, hybrid,
public), a significant increase of potential IT cost savings is expected, because of the
reduction of the overall IT capital expenditures by 17% up to 40%. Although the introduction
of the cloud computing is really encouraged by their needs to reduce costs and add value to
their services, adoption has not yet gained substantial popularity among the Greek firms, due
to technical and non-technical difficulties [18]. According to IOBE’s macroeconomic study,
savings in Greece as a result of cloud computing adoption can reach € 4.8 billion over the
decade, between years 2010 to 2020. The expected annual net cost savings are estimated
to be more than € 850 millions (Figure 3).
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Figure 3: Contributions of the individual categories of savings to net cost savings from the adoption of
cloud computing in Greece, over the period from 2010 to 2020. (Source: IOBE)

IT capital expenditure (IT CapEx) savings are expected to contribute at a level of more than
70% of the gross cost savings over this decade. About 20% of them will derive from the
reduced IT operational expenses (IT OpEx) related to labor cost and productivity, whereas
the rest (7.4%) will be the result of energy cost savings.
Moreover, cloud computing adoption from the Greek SMEs offers all the other significant
economic benefits mentioned above, such as new business development and creation. More
specifically, it is predicted that the value of these benefits may be almost € 8.3 billion, adding
an extra € 5.1 billion Gross Value Added (GVA) for Greece from 2010 to 2020, while the
annual estimated economic impact on output is € 1.5 billion [14].

Figure 4: Contributions of the business development (Seasonal peaks, Scalability) and creation
benefits of cloud computing adoption in the Greek economy over the period from 2010 to 2020.
(Source: IOBE’ study)

As observed in Figure 4, about 42% of the economic Greek profit comes from increased
scalability or the expansion of business and the entry to new markets. Additionally to the
direct benefits, indirect and induced economic activity are expected as well, having multiplier
impacts on the Greek economy [18]. The most important of these effects are the elevated
intermediate demand and the household income, amounting at almost € 8 billion, with an
additional € 5.5 billion GVA, which, combined with the business development and creation
benefits, can give a total of € 16 billion of output gain. The total impact on the Greek GVA
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exclusively due to cloud computing adoption over the considered period of 10 years can
reach a level € 15.4 billion (Figure 5). The Trade Sector is expected to contribute the most,
as nearly 11.000 new positions are likely to be created out of the total of almost 38.000 new
jobs, then the other business services sector comes, followed by the Manufacturing sector.

Figure 5: Contributions of the individual categories of economic benefits of cloud computing adoption
to the total Greek GVA over the period from 2011 to 2020. (Source: IOBE’ study)

Concluding, it is really important that the Greek SMEs incorporate cloud-based solutions, so
that they can equally compete with their key trade partners [15]. The faster they adopt the
new business model of cloud the higher their expected cost savings and the better the
relative price of their services will become.

4. Risks and Threats
Although cloud computing one of the most advancing solutions for SMEs to enhance
their IT resources it is important to recognize the risks and threats that exist, in order
to prevent several issues that may rise as a result of the implementation of the cloud.
SMEs that proceed with adopting cloud computing services allow providers to access
their data and applications. Because of the cloud construction and functionality as a
shared resource, security is definitely of particular concern. SMEs feel threatened
when providers access their confidential data and their intellectual property. They
have to grapple with the decision of what data to move to cloud and when, knowing
that vendors can utilize their machines [19].
Despite the numerous benefits of the cloud, employees are concerned about the
changes that the adoption of cloud computing can bring. They are cautious about this
new business technology model and worry about the possibility of losing their job or
being unsuitable for managing the cloud [2].
Investing in cloud computing seems to be safe and profitable during the difficult days
of recession, nevertheless all investments have risk, even the safe ones. There is
always the possibility that an investment in cloud computing will fall through and the
adoption of the cloud will not meet the initially set financial goals for growth and
competitiveness.
Some industry observers say that the rapid growth of cloud computing is threatened
by the lack of standards. This restricts implementation by limiting interoperability
among different cloud platforms “Interoperability between offerings and the portability
of services from one provider to another is very important to the customer to
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maximize the expected [return on investment] from cloud computing,” explained IBM
vice president for software standards Angel Luis Diaz [20].
Due to the increasing number of SMEs that empower their tasks to cloud providers,
the complex nature of consumer demands and cloud computing immaturity, Service
Level Agreement (SLA) between consumers and providers is vital [21]. SMEs
migrate their corporate data to the cloud, so it is significant to be confident that they
obtain an overall performance, availability and quality of the cloud provider’s services
[19].

5. Conclusions
Cloud computing is an innovative business model to assist economies overcoming
recession and economic crisis, by helping Small and Medium Enterprises, the
backbone of economy, to grow and be more competitive and efficient. They can
change their business model and benefit from the adoption of the cloud computing
model, due to its flexible cost and scalability. As a result, they will have a competitive
advantage and gain access to new markets and build improved customer
relationships. There are plenty of economic benefits arising from the usage of cloud
computing, the most important of which are the cost savings, the business
development and the business creation. This is supported by evidence from a
number of European countries that have already adopted this new business model to
drive their development and economic growth forward. The majority of them are
expected to have substantial gains to their economies from the early use of cloud
computing, while encouraging at the same time innovation and entrepreneurship.
These are the reasons why a gradual shift to cloud computing performed in countries
that suffer most by recession, like the case of Greece, is expected as well to be more
efficient and productive.
Despite its many benefits, cloud computing also has some risks. Businesses,
particularly the smaller ones must be aware of these issues before adopting the
cloud. Security challenges, lack of standards, financial failure of the investment in the
cloud are some of the risks that SMEs must take into consideration. With cloud
computing adoption being in its early stages the risks are unavoidable, so it is
important for SMEs to find ways to maximize the benefits and minimize the related
risks.

Abbreviations

Abbreviation

Explanation

SMEs

Small and Medium Enterprises

ICT

Information and Communication Technology

IT

Information Technology
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NIST

National Institute of Standards and Technology

SaaS

Software as a Service

PaaS

Platform as a Service

IaaS

Infrastructure as a Service

Cebr

Centre for Economics and Business Research
Ltd

GDP

Gross domestic product

CEB

Cumulative Economic Benefit

CapEx

Capital Expenditure

OpEx

Operational Expenses

GVA

Gross Value Added

References
1. Commission E. Small and medium-sized enterprises (SMEs) European Commission2014.
Available from: http://ec.europa.eu/enterprise/policies/sme/.
2. Azarnik A, Shayan J, Alizadeh M, Karamizadeh S. Associated Risks of Cloud Computing for
SMEs. Open International Journal of Informatics. 2012;1:37-45.
3. Auger P, Gallaugher J. Factors affecting the adoption of an Internet-based sales presence
for small businesses. The information society. 1997;13:55-74.
4. Wymer SA, Regan EA. Factors influencing e-commerce adoption and use by small and
medium businesses. Electronic Markets. 2005;15(4):438-53.
5. Caldeira MM, Ward JM. Understanding the successful adoption and us of IS/IT in SMEs: an
explanation from Portuguese manufacturing industries. Information Systems Journal,.
2002;12:121-52.
6. Centre for economics and business research ltd. THE CLOUD DIVIDEND: Part One, The
economic benefits of cloud computing to business and the wider EMEA economy, France,
Germany, Italy, Spain and the UK. 2010.
7. Sultan NA. Reaching for the “cloud”: How SMEs can manage. International journal of
information management. 2011;31(3):272-8.
93
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

8. Judith H, Robin B, Marcia K, Fern H. Available from: http://www.dummies.com/howto/content/what-is-cloud-computing.html.
9. Griffith E. What Is Cloud Computing? www.pcmag.com2013. Available from:
http://www.pcmag.com/article2/0,2817,2372163,00.asp.
10.
Liu F, Tong J, Mao J, Bohn R, Messina J, Badger L, et al. NIST cloud computing
reference architecture. NIST Special Publication. 2011;500:292.
11.
Mell P, Grance T. The NIST definition of cloud computing (draft). NIST special
publication. 2011;800(145):7.
12.
Casas P, Schatz R. Quality of Experience in Cloud services: Survey and measurements.
Comput Netw. 2014;http://dx.doi.org/10.1016/j.comnet.2014.01.008.
13.
Hugos M, Hulitzky D. Business in the Cloud. Hoboken, New Jersey: John Wiley & Sons,
Inc.; 2011. 226 p.
14.
Danchev S, Tsakanikas A, Ventouris N. Cloud Computing: A Driver for Greek Economy
Competitiveness. Athens, Greece: FOUNDATION FOR ECONOMIC & INDUSTRIAL
RESEARCH, 2011 November 2011. Report No.
15.
Etro F. The economic impact of cloud computing on business creation, employment
and output in Europe. Review of Business and Economics. 2009;54(2):179-208.
16.
Centre for economics and business research ltd. THE CLOUD DIVIDEND: Part Two The
economic benefits of cloud computing to business and the wider EMEA economy.
Comparative analysis of the impact on aggregated industry sectors. 2011.
17.
Alshamaila Y, Papagiannidis S, Stamati T. Cloud Computing Adoption in Greece. Paper
presented at the UKAIS Annual Conference, Oxford, UK. 2013.
18.
Centre for economics and business research ltd. THE CLOUD DIVIDEND: Part One. The
economic benefits of cloud computing to business and the wider EMEA economy-France,
Germany, Italy, Spain and the UK. 2010 December 2010:89.
19.
Dillon T, Wu C, Chang E. Cloud computing: Issues and challenges. 24th IEEE
International Conference on Advanced Information Networking and Applications (AINA):
Ieee; 2010. p. 27-33.
20.
Ortiz S. The problem with cloud-computing standardization. Computer.
2011;44(7):13-6.
21.
Patel P, Ranabahu AH, Sheth AP. Service level agreement in cloud computing. 2009.

94
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

ENTREPRENEURIAL LEARNING
AND EDUCATION

95

Entrepreneurial Knowledge and Educational
Structures
Jörg Dötsch1
1

Pollack Mihály tér 3, 1088 Budapest, Hungary, joerg.doetsch@andrassyuni.hu

Most indices concerning regional competitiveness agree on the importance of
knowledge. Only “knowledge-economies” seem to be able to create sustainable
prosperity. However, the question is crucial, which kind of knowledge is decisive. The
knowledge which ensures material prosperity has to be discovered by competition. At
the same time, firms are confronted with the continuously increasing dynamics of the
global economy. More than ever it is the Schumpeterian entrepreneur who is able to
compete. To achieve sustainable competitiveness then poses a serious challenge for
education: to impart entrepreneurial knowledge, in addition to “traditional” expertise.
This paper examines some dimensions of this element on the basis of evolutionary
economics, competition theory and business economics.
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1. Introduction1
Knowledge is one of the most extensively discussed resources. Economics has been
interested in the phenomenon of knowledge since its very beginning. The activity of firms can
be understood as a race for better knowledge about consumer wants. Novelty, in an
economic sense, is always discovery. This concerns both the perspective of the customers,
e.g. regarding the innovation or development of new goods, as well as the perspective of the
firm, e.g. regarding new internal structures and processes. The discovered knowledge is a
knowledge concerning potential demand. Hence this seems to be the very key factor of
economic processes. The discovery of new technical knowledge can lead to decisive
advantages in earnings, without changing good characteristics. This enables firms to invest
more, for example in research and development. The usage of knowledge in a competitive
context seems to cause nonlinear effects: “the winner takes it all”.
Regarding the macroeconomic level, recent global constellations seem to underpin this
assumption. Economies with a high percent of know-how-intensive branches of industry are
more successful in sense of GDP. Complex goods are more expensive and their prices
increase faster. Furthermore, those economies are less prone to crisis. The correlation
between the Knowledge Economy Index of the World Bank and the GDP of the states is
significant [1].
We can notice similar constellations on the level of business. Technical know-how and
market share correlate in many cases. The correlation between spending for research and
1

This research was supported by the European Union and the Hungarian State, co-financed by the
European Social Fund in the framework of TÁMOP 4.2.4. A/1-11-1-2012-0001 ‘National Excellence
th
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development and competitiveness is remarkable both on the level of firms and economies
[2]. However, we should not jump to false conclusions: It is impossible to ‘buy’ market shares
with a high percentage of expenditures for research and development. For the firms it
remains the main challenge to search for the right knowledge and to develop appropriate
structures. This challenge indeed becomes increasingly urgent in a globalized world. More
and more companies are rivals in the race for shares. Product life circles get shorter and
shorter. This means, that advantages in knowledge become increasingly important. But
advantages in which kind of knowledge?
First and foremost fundamental question is, which knowledge creates an advantage in
competition with an open end. It is the main function of competition to discover this
knowledge. Though this “discovery procedure” (Hayek) is risky. Economics model this
problem traditionally by means of the Schumpeterian entrepreneur. At a first glance this
seems feasible. Indeed the dramatically accelerated, increasingly complex and
interconnected global economy requires a model of new contexts and to import new,
adequate differentiations. It seems not highly promising to leave it to the “Entrepreneurial
Instinct” [3]. Anyhow, one thing is clear: the future development of business regions depends
essentially on its approach to knowledge [4].
To foreclose roughly the framing assumptions of this article: due to the network effects of
global competition, knowledge is the increasingly important key factor of the modern
economy. The following sections present some preliminary considerations on the challenge
of teaching people the competence, ability or skill to yield the right knowledge in a rapidly
changing business environment.

2. Distinguishing Levels of Decisive Knowledge
2.1 The Macroeconomic Perspective: Knowledge and its Effects on Wealth
Since the beginning of economics, nature and use of knowledge has been a core issue. It is
the basic assumption of Adam Smith’s concept of the invisible hand: The entrepreneur who
is able to satisfy consumer wants better will be able to generate bigger profits. In this basic
situation the provider’s knowledge about consumer wants is decisive.
In their remarkable survey Pawlowski/Edvinsson [5] mention the Swedish economist
Westerman, who observed the weak performance of the Swedish shipyards compared to
those of the Netherlands in the 18th century. He highlighted a profound difference in
“industrial knowledge”, as the ability to organize working processes and knowledge and to
deploy new machines. Following this, the root cause for different economic positions of
countries are differences regarding the availability and usage of knowledge.
In the 20th century’s early heterodox economics it was Friedrich August von Hayek’s
educated guess that markets can process more knowledge than other forms of economies. It
was Hayek who identified knowledge as the key factor of modern society. Hence he
assumed that this phenomenon must be the base of the global success of the western
industrial society [6]. The recent approach of the OECD is quite similar [7]. In a
methodologically remarkable manner Hayek regarded the market processes themselves as
embedded in social norms. He assumed that these – occidental – norms had survived in a
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process of cultural evolution. This argument is crucial, because they contained tacit
knowledge, collected over many generations [8].
These three positions seem to be a plausible starting point for further considerations
concerning decisive aspects of knowledge in the actual context outlined above. Each focuses
on a different level: Smith’s classical concept is based on the relationship between supply
and demand in explaining the emergent phenomenon of markets based on the division of
labour. Westerman’s perspective faces the problems of knowledge in organizations and their
impact on social wealth. Hayek’s theory embeds the conception of a knowledge-based
economy in an environment of tacit knowledge developed through a process of cultural
evolution [9]. All these aspects have in common that they focus on the phenomenon of
economic advantages by means of knowledge. Social prosperity seems to be only possible
by means of a ‘knowledge society’.
This leads us to the actual situation. The basic assumption of economic advantages by
means of knowledge is significant for the actual discussion and policy as well. A
representative example is the World Bank’s program “Knowledge for development”. The
program‘s basic approach is to improve both the access to knowledge and the usage of
available knowledge to achieve welfare-boosting effects [10]. The World Bank puts up a
“Knowledge-Assessment-Methodology” (KAM) [11]. According to this a “knowledge society”
is built upon four pillars: (1) The pillar of the “economic and institutional regimes”, which
should set the right incentive for the effective utilization of the available knowledge, but on
the other hand also foster entrepreneurial thinking. (2) The pillar “education and
competence.” This depicts the assumption that human beings need to be facilitated with
education and competences, which enable them to be creative. We will take up this topic
later. Furthermore there is (3) the pillar of “information and communication infrastructure” and
the “innovation system” as fourth pillar. Pillar (4) is composed from companies, research
centers, universities and other organizations, who access global knowledge, to develop
regional adaption strategies and new technologies. The “Knowledge Economy Index” of the
World Bank ranks countries according to their preconditions for the thrift of a knowledge
society.
This architecture of the critical factors for a successful (there knowledge-) society seems to
be remarkable because of two reasons. First it focuses on the intermediaries, the facilitators
of knowledge. Universities and research centers are named explicitly. At the same time it
makes clear, that the pure existence of certain institutions does not guarantee success at all.
Obviously it is not enough to tap the continuously growing amount of knowledge in global
economy [12].
Furthermore there is a substantial necessity of “competence”, “incentives”, “efficiency”, and
“entrepreneurial thinking”. But how can it be ensured, that these factors are available? And if
we try to integrate these factors in the diagnosis of a lack of knowledge, how can they be
accurately described? The third segment of this article is dedicated to examining this in more
detail. But before that, the next section examines a dynamic aspect of knowledge by
generating welfare: competitiveness.
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2.2 Knowledge as a source for competitiveness
Let us once again examine the three perspectives previously mentioned. There is
competition among companies and economies as well. The cultural perspective can be
neglected here [13]. The actual crisis in Europe launched a wide public discussion about the
problem of competitiveness [14]. The ability to be competitive seems to be a basis for
success, for prosperity of both firms and welfare. But how can competitiveness be ensured?
There are very controversial answers to this question.
The perhaps best known starting point is the concept and ranking of the World Economic
Forum. It defines competitiveness as “the set of institutions, policies, and factors that
determine the level of productivity of a country“ [15]. Similar to the World Bank’s concept of
knowledge societies, the World Economic Forum maps its view in the Global
Competitiveness Index Framework. It is built on a 12-pillar structure, the “12 pillars of
competitiveness” [16]. Remarkably, three pillars refer to the education systems. Innovation,
as a particular pillar, is named as a key factor for knowledge-based economies explicitly. The
pillar “Business sophistication” focusses on the network effects and sophisticated business
practises:
“Business sophistication concerns two elements that are intricately linked: the quality of
a country’s overall business networks and the quality of individual firms’ operations and
strategies. These factors are particularly important for countries at an advanced stage
of development when, to a large extent, the more basic sources of productivity
improvements have been exhausted.” [17]
This context is remarkable, because sophisticated business practices require a highly skilled
workforce. To pose the question here once again: skilled in which respect? Without
introducing new differentiations we can summarize preliminarily, that the World Economic
Forum’s concept of competitiveness is built on the same basic assumptions as the concept
of the “knowledge society” of the World Bank. The main extensions are the factors of market
efficiency (pillars 6,7,8 and 10) and macroeconomic development (pillar 3). The perspective
is different, the argument is the same. Hence, the diagnosis here is not too promising as well:
Europe is behind regarding entrepreneurship and “mobilizing talent”. What might an
adequate approach be to change this situation? If the global economy is changing
dynamically, it seems obvious that a new conceptual framework is needed to define more
carefully which kind of skills, abilities, competences – in a nutshell: knowledge – is actually
needed. Based on this, further considerations can be developed, how to create, to produce
or how to teach this kind of knowledge. The following section takes up this question and tries
to combine both the macroeconomic perspective and the perspective of the firms.

3. Entrepreneurial Knowledge and the Role of Education
3.1 Framework
As outlined above, entrepreneurial activity is getting increasingly global. Correspondingly,
economies develop towards a higher knowledge intensity [18]. Firms trying to benefit from
processes of internationalization are confronted with complex and rapidly changing
conditions both of customer wants and concerning the development of global value chains.
Without reflecting on this in detail it is obvious that there is an increasing need for manpower
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with a particular intellectual disposition. To ensure success in this context, firms have an
urgent demand for employees, which are able to comprehend these complex processes of
change besides their ‘traditional‘ expertise. In continuously increasing complex value chains
employees have to act effectively at any position. They have to adapt to dynamic contexts in
internationally varying business models and organizational structures. They have to shape
this change fast and to search for innovative customer solutions [19]. Easterby-Smith et al.
[20] describe this precisely as dynamic capabilities, which derive in high velocity markets
from “simple, experimental, unstable processes that rely on quickly related new knowledge
and execution to produce adaptive but unpredictable outcomes” [21]. This specific
competence is decisive both for innovations and the quality of the management [22]. Only
those firms, which are able to create innovative strategies flexibly and fast are able to survive
in a highly dynamic context [23]. These employees are the very basis of “business
sophistication” in the sense of the World Economic Forum.
This particular form of intellectual ability, skill or competence is typically entrepreneurial. How
could it be adequately theorized? To build up a realistic concept, recently there is no sound
basis. Quite the contrary: from a methodological point of view the situation is blurry. There
are only vague termini or partially overlapping notions regarding the teachability of those
skills or the particular kind of knowledge, which is entrepreneurial. Inasmuch the
phenomenon focused here is definitely an intellectual capability, we should use an approach
both economic and knowledge-based. To depict the crucial phenomenon of increasing
dynamics and knowledge-intensity, an appropriate approach should concern (1) the
macroeconomic perspective, (2) the level of the individuals and (3) the level of the firms as
well.
Regarding the level of the firms there is a vast literature on the topic of knowledge and
especially business knowledge. Regarding knowledge managing systems rarely succeeding,
Scarbrough [24] draws attention to the fact, that it is the combination both of business
knowledge, ‘expertise’ in a traditional sense and the people’s capability to understand and
manage contexts. We take the theoretical position here, that indeed there is a wide-ranged
discussion, the notion of the decisive knowledge must be defined in a broader and slightly
different sense. This notion must include certain aspects of typical, entrepreneurial abilities of
individuals which match the economic situation roughly drawn in the section above.
Heterodox economics seem to deliver a fruitful approach to connect both the perspectives.
Elias Khalil separates Entrepreneurship analytically from risk-taking [25]:
“Entrepreneurship (…) is nothing other than action per se – where action can be
challenging, which is then called entrepreneurship in the strict sense, or less
challenging, which is called entrepreneurship in general. That is, action by definition
involves challenge and creativity [26], although different degrees.” [27].
By means of the aspect of creativity, Khalil [28] integrates the evolutionary perspective in his
concept: “Let us define entrepreneurship as creativity and the evolution of novelty.” Hence
entrepreneurship, used here in a broader sense, (…) is not restricted to profit-oriented goals.
It encompasses political, military, artistic, and other goals as long as they involve the testing
of ability” [29]. That is the point: Employees in knowledge-intensive economies have to be all
this. Referring to the general economic situation and the challenges of firms, Khalil’s equal
weighting of creativity and individual challenge seems to be adequate. Referring to the
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aspects discussed in the section above we will call the mentioned range of skills here, a
preliminary auxiliary concept, entrepreneurial knowledge.
This approach can feasibly connect to the problems indicated by the empirical surveys of
World Bank or World Economic Forum. If we conceptualize the problem as a new, but basic
knowledge-problem we have to think about the aspects of teachability. This is why the World
Bank’s Knowledge Assessment Methodology or the Global Competitiveness Index focuses
on the (leverage-) effects of educational institutions. Qualification is without any doubt one of
the most powerful driving forces in international competition [30]. The challenging question is,
how to transfer the diagnosis of a critical need for appropriate knowledge or competence –
for entrepreneurial knowledge – in educational structures.
3.2 Aspects of Learning
The problem of teachability of relevant knowledge occurred quite early in business literature
with the focus on the processes of learning. There are several perspectives. From the point
of view of traditional business management, intellectual capital theory is a possible way to
outline this problem. It differs between human capital and organizational capital [31]. Sveiby
[32] extends this perspective and differentiates between three dimensions as driving forces
for growth, effectivity and stability: the external structure (immaterial relations to customers
and suppliers), internal structure (patents, concepts, models, structures, explicit processes,
informal powers as culture) and competence. Competence can be a part of the internal
structure: it cannot be isolated from its creators [33]. Based on this point of view, Alwert
defines three types of learning: “single-loop-learning”, which is an effect of every-day work.
“double-loop-learning“ is the reflection of business processes as a whole [34]. “deuterolearning” is the implementation of the intellectual balance reflecting all elements of the
organisation [35]. Though this is a helpful approach, Scarbrough [36] mentioned the limits of
its applicability regarding Knowledge-Management-Systems. Accordingly it will not take us
too far in the question of competence in the sense of creativiy – the ability to create internal
structures.
3.3 The potential of (higher) education: a first outlook
Let us take a step back to the problem of competitiveness and the perspective of the
educations systems stressed by both the World Competitiveness Index and the KAM of the
World Bank. Without any doubt, good colleges are highly relevant for the attractiveness of
business locations. Caniëls/van den Bosch [37] mention them as “regional system builders”
[38]. Their importance grows accordingly to gradually increasing knowledge intensity of
modern economies [39]. The most important point here is, that this is a mutual relationship.
In the light of the problems outlined above, it seems to be urgent to reconsider existing
structures. Simply more investment in education is not yet gaining much. The production of
entrepreneurial knowledge is a much more complex challenge. But by means of which theory
is it to be achieved?
On the one side, there are the aspects of business knowledge theory mentioned above. On
the other side, there are a couple of views on the management of higher education. One
perspective is to broach this issue as a question of transfer. Hamm/Jäger examined the
critical success factors for knowledge transfer in Germany. As transfer they defined the
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process of transferring knowledge relevant for innovations to foster the industry’s economic
power and capacity for innovation [40]. One of their findings was the relevance of a regional
focus as well as the personal network of the teaching staff. They suggest a more intense
cooperation with regional actors, strategic partnerships and integration in supra-regional
networks of knowledge-transfer [41]. They stress the importance of cooperative projects as
effective transfer-channels and the relevance of strategic partnerships [42].
From the perspective of economics of innovation the creation of “entrepreneurial knowledge”
goes beyond the transfer of knowledge. Moreover, it is about the creation of an environment
that can ensure synergies [43]. It seems fruitful to connect this problem to the insights of the
cognitive approach to business knowledge mentioned above. Starting from Hamm/Jäger’s
claim for a regional focus this perspective can easily be linked to the indexes of the Wold
Economic Forum or World Bank. Only some topics: According to the research of Cooke [44]
common strategies of industry and universities with regional focus provide a higher potential
for the development of a regional innovation system. Regarding the institutional dimension,
he mentions cooperative culture and types of interactive learning are key factors [45]. These
outcomes lead to the assumption that business education should be shaped in a new way. –
Though entrepreneurial knowledge is a decisive factor generally, there cannot be a “one size
fits all” [46].
Corresponding to Knights [47] the role of the university’s privileged knowledge has
increasingly challenged [48]. Besides other ‘providers’ of business knowledge like
consultants, NGOs or think tanks, academic work seems “too analytical and insufficiently
integrated or concerned with developing practitioners in terms of the ‘softer’ skills and
leadership.” [49] He cites Simon [50], who announces a “failure of any integration between
scientific analysis and the concerns of professional practice to synthesize a range of actions,
processes, or structures to serve some specified purpose” [51].
Starting from the notion of entrepreneurial knowledge presented here, we have to make a
clear distinction between traditional business knowledge and the crucial dimension of
personal challenge and creativity. Mintzberg and Gosling [52] presented an alternative to the
MBA, the “Master for Practicing Administrators” [53], which structures five “interventions” to
improve management and leadership skills: (1) Managing self: the reflective mindset, (2)
Managing organizations: the analytic mindset, (3). Managing context: the worldly mindset, (4)
Managing relationships: the collaborative mindset and (5). Managing change: the action
mindset [54]. This structure seems to be a feasible foundation or substructure, which could
be integrated as a link between traditional business education on the one hand, and the
realization of concrete collaborative research and teaching projects within regional
education-industry-networks. The basis for this approach would always be the local focus on
both the cultural preconditions and the concrete demand of local firms. This would be done
by means of the specific shaping of collaborative research and work arrangements. There is
a need for a dual approach, for systematic in-company training in addition to business
education.
We take the position here, that – against the doubts announced by Knights – there is a
privileged role of the university in that sense, that products as well as organizations and
international business structures are getting more complex. To develop and teach the
appropriate expertise is a key issue of the university. But nevertheless there is an urgent
need to complete their traditional function by means of additional, new teaching forms and, if
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needed, new teaching subjects to foster the entrepreneurial knowledge. This for, the insights
of management of higher education, of business knowledge in its broadest sense and of an
appropriate theory of entrepreneurial knowledge would have to be combined and to be
realized with a regional focus in collaborative concepts. Thereby, referring to Khalil’s notion
of entrepreneurship, creativity management would not be a task for firms or a subject in
business school, but rather the outcome of a common challenge.

4. Conclusion
The increasing dynamics of the economic environment as well as growing knowledgeintensity require a new concept concerning the ability to discover the decisive knowledge. As
a still preliminary survey we tried to work out roughly an appropriate notion of entrepreneurial
knowledge by means of heterodox economics, intellectual capital theory and business
knowledge and based on recent empirical studies. It was presented as an outlook and
approach for possible improvements in higher education.
This investigation shows, that there is still a lot of theoretical work to carry out. To enable
concrete improvements for e.g. collaborative concepts in several business fields the notion of
entrepreneurial knowledge has to be both more close-grained and to be firmed up by
empirical research. For this, the main challenge will be to combine evolutionary theories
(“competition as a discovery procedure”, tacit knowledge, problem solving, motivation,
creativity) with findings of intellectual capital theory productively.
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Capstone design courses, at the Industrial Engineering department of Yaşar
University in Izmir, prepare the student for a professional career, while providing a
conduit for university-industry collaboration. Not only do the students benefit from
their own project, but also from observing other projects, each of which typically
involving a different manufacturing or service industry. Technology transfer occurs in
both directions, where the industry provides timely input to instruction and curriculum
revisions. We report our experiences at Yaşar University undergraduate capstone
design courses. We emphasize the different modalities of interaction and
collaboration..
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1. Introduction
Yaşar University is located in Izmir, on the Aegean coast of Turkey. It was established in
1999 by the Selcuk Yaşar Sports and Education Foundation of Yaşar Holding. Yaşar
University is considered to be a small but prestigious international institution of higher
education with the mission of providing high quality education and research which sets up
science culture and contributes to the development of society in both a local and global
sense. The university has faculties of architecture, science and letters, art and design,
economic and administration sciences, communications, engineering, and law.
Yaşar University (YU) Industrial Engineering Department (IED) undergraduate curricula
contain a two-course sequence in Systems Analysis and Systems Design. These two
courses constitute the traditional capstone design courses fairly common among
undergraduate industrial engineering curricula. There are aspects of the courses at Yaşar
University that set these courses apart from the majority of capstone design courses.
The Industrial Engineering Department’s capstone projects are at the business end of the
university’s cooperation with industry. Yasar University is investing in a long-term relationship
with Industry believing that such cooperation would be of mutual benefit. Capstone design
courses are used not only as a vehicle to transfer technology from university to industry but
also to benefit from the experience and the know-how of industry. These are valuable
constructs which guide the improvements in curricular content, teaching methods, and
desired skills and capabilities of university graduates. For the students participating in the
program, capstone design courses are used as a vehicle, again in their passage from the
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“protected” or sheltered environment of the university to the real life environment, in which
they will need to apply and develop the knowledge and skills acquired.

2. Capstone Design Courses in Engineering Education
2.1 Capstone Design Courses in Engineering Education: Previous Experiences
A lot has been written in the literature on Capstone Design Courses or as it is sometimes
referred to Senior Projects. This type of courses exists in engineering schools for many
years. Capstone design courses are one of the ways that universities try to answer the
criticism made during the past years concerning producing graduates that are not well
prepared to work in industry.
In a survey by Todd et al. [1] in 1994 to assess practices in Capstone education over a broad
range of engineering disciplines across USA, 360 departments representing 173 schools in
North America were studied. The results showed that capstone design courses have been
highly regarded as important learning activities. They have also been strongly encouraged
by industry. Industry demands that engineering education provides improved ways of
preparing students for real-world engineering practices.
Preliminary results from the survey mentioned above, were presented at the 1994 Advances
in Capstone Education (ACE) Conference held at Brigham Young University in 1994.
Together with 26 other peer-reviewed papers addressing a wide variety of Capstone issues
and describing individual programs [1].
In a literature review research, conducted a few years later, in 1997, on teaching engineering
design through project-oriented capstone courses, Dutson et al. [2] conclude that although
the individual structure of capstone design courses are extremely diverse, the objective of
nearly all such courses is to provide students with a real-life engineering design experience.
Other objectives often include the development of interpersonal and communication skills,
enhancement of student confidence, and improved university relationships with industry [2].
Since then, the 2005 National Survey of Engineering in Capstone Design Courses [3]
presented in the American Society of Engineering Education Annual Conference and
Exposition, in Chicago in 2006 discusses recent developments. More recent trends in the
courses structure (2010 data), exploring current pedagogical practices are presented in the
paper by Pembridge and Paretti [4]. Further research places emphasis on enhancing
communication, training and students’ and industry’s involvement in the process of improving
the courses’ implementation process [5].
According to W. Akili [6], the general structure of a capstone design course depends largely
on the objectives of the course and the level at which the course is implemented. He
distinguishes three major levels at which design courses can be offered: i) the engineering
college level, ii) the engineering program level, or, iii) the engineering stem level. The
engineering college level refers to courses that may include students from any engineering
discipline within the college, while a course at the engineering program level includes
students from one department or discipline. Likewise, a course at the engineering stem level
focuses on one specific area within the particular department or discipline. The majority of
capstone design courses, however, appear to fall in the engineering program level category.
According to Akili the general trend towards increasing the design component in engineering
curricula, through capstone design courses, is part of an effort to better prepare graduates
for engineering practice [6].
Many examples describing individual programmes exist in the literature. The University of
Detroit Mercy [7], in the Department of Electrical and Computer Engineering, with large
experience in the field of capstone design courses (15 years of experience) integrate their
capstone program with a competition, sponsored by an international organization outside
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their university, balancing at the same time team experience, individual assessment, design
complexity, realism, writing content, and faculty workload. The authors, Paulik and Krishnan
believe that this type of competition matches both the spirit and the practical needs of their
capstone design course [7].
MIT has a graduate capstone course that uses inter-departmental teams [8]. The University
of Dayton teaches product realization using interdisciplinary teams and concepts of
concurrent engineering, integrating elements of innovation and entrepreneurship into their
capstone courses [9]. As mentioned above, the idea of inter-departmental or engineering
level programs is gaining space.
Based on our literature survey, we believe that the following three characteristics are
generally accepted and therefore common in the current trends:
1. Selecting real-world problems that are open-ended in nature
2. Working in close cooperation with an industry partner
3. Working with teams of students (acknowledging the importance of having students
learn how to work in teams).

3. Capstone Design Projects in Yasar University
3.1 Capstone Design Courses in the Industrial Engineering Department of
Yasar University
At Yasar University, according to the way the Capstone Design Course in the Industrial
Engineering Department (IED) is designed, students are organized into groups of three or
four. Industrial partners, some being companies within Yaşar Holding, and traditionally
having a close cooperation with the university, are contacted to suggest projects. Students
work on these projects in close cooperation with the company. Each team has a faculty
advisor who acts both as an instructor and a consultant. The faculty advisor is also
responsible for industry relations at a higher level and in many cases is the contact liaison
that introduces a new company (not belonging in Yasar Holding) to the university.
Students are expected to address and analyse the given problem, and then offer solutions.
The expectation, however, goes beyond a successful analysis and solution. Students are
also expected to showcase their knowledge in industrial engineering by combining what they
have learned from their education into a seamless package that offers constructive approach
towards a solution. According to Dym et al., “engineering design is a systematic, intelligent
process in which designers generate, evaluate, and specify concepts for devices, systems or
processes whose form and function achieve clients’ objectives or users’ needs while
satisfying a specified set of constraints” [10]. In our capstone design course, engineering
students are asked to do exactly this. Act as a designer, work in a systematic way; use their
interdisciplinary knowledge and cooperate with their “client” in order to satisfy industry’s
needs.
During their two-semester course, students are requested to follow a prescribed timetable,
with fixed milestones at which their performance and progress are evaluated. At the end of
their course student-teams present to a general audience, with invited guests from industry
and academia from other universities’ IE departments. Projects and the results achieved,
are placed in a challenging competition to claim the title of the year’s best project. After their
presentations, students will have the opportunity to speak with industry people face-to-face
during the exhibition of their project’s final posters and possibly gain a position in the industry
world.
According to the authors, teaching a capstone design course in engineering is challenging
The nature of the course is fundamentally different from traditional lecture courses. As
mentioned above, it requires students working in teams, which creates a difficulty in the
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evaluation-grading procedure. The evaluator needs to deal with all team members that have
different skills and capabilities. Each project is unique and has its own set of expectations.
On the other hand, students themselves need to integrate a broad range of the knowledge
acquired from courses during their studies. Furthermore, selected projects must be
interesting to keep student motivation high. Capstone design courses also involve significant
report writing and oral presentations, both to the academics and to the industry. In addition,
usually there is substantial field work. All these are very demanding activities for both the
students and the faculty members.

3.2 Survey of Yasar University’s Past Projects
The Yaşar University Industrial Engineering Department, has initiated the capstone design
courses in 2012 in an attempt to invest in the university-industry collaboration with the belief
that it this will be a win-win situation.
During the first year, of the implementation of this new approach, 13 projects were
completed. Under the supervision of 26 faculty members, 62 senior students participated in
these courses. There were 11 different industrial partners, as 13 different industrial problems
were addressed and analysed. After 9 months of work, these projects resulted in solutions
and recommendations.
Table 1 Project topics of the capstone projects 2012-2013
No

Project Title/ Theme

Sector

1

The Rhythm of the Milk-Run

Paint

2.

Making Difference With Standardization

Household Appliances

3

Generation of an Active Schedule at Metal Shop

Household Appliances

4

Inventory Planning for Auxiliary Materials and Depot Layout Food
Improvement at Pınar Süt

5

Improving Energy Efficiency in the Sheet-FED Process

6

Complexity Reduction in Conbi Boiler Hydrolic Group and Household Appliances
Creating a Standard Definition

7

Train Dispatching at the İzmir Metro Transportation System Logistics Service

8

Algorithm Design For Buffer Stock Management

Household Appliances

9

Improvement of the Logistics Processes

Paint

10

A Depot Location for the Retail Industry

Retail

11

Modelling and Simulation of the LCD TV Assembly Line

Household Appliances

12

Inventory Planning for Auxiliary Materials and Depot Food
Design at Pınar Et

13

Cut the Cable Minimize the Workload

Paint

Automotive

In the second year, the number of the projects increased to 17. The number of faculty
supervisors also increased to 29 while the number of students remained unchanged, since
the graduating class is about the same size. The net effect of having more projects is
reduced team sizes. The specific topics of the 17 projects for the Academic Year 2013-2014
are presented in Table 2 below.
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Table 2 Project topics of the capstone projects 2013-2014
No

Project Title/ Theme

Sector

1

Production Planning

Automotive

2

Management of a Textile Supply Chain with Subcontractors Textile

3

Production Planning and Quality Control

Textile

4

System Design of a Supplier Selection Procedure

Household
Appliances

5

Production System Simulation

Electric

6

Operating Room Pricing Policy

Healthcare

7

A Product Allocation and Order Picking Problem at a
Warehouse

Household
Appliances

8

Redesigning Order-Picking and Shipping Operations to
Increase Delivery Efficiency at DYO Inks

Paint

9

Route Optimization and Site Selection

Breeding

10

Improving Production Efficiency in Fish Production

Breeding

11

Improving the Management of Raw Materials

Paint

12

Improving Distribution Logistics at Viking Kagit

Paper

13

Demand Forecasting

Paint

14

Production Simulation

Paint

15

Advanced Multi-Objective Optimization Techniques for
Simultaneous Berth Allocation and Crane Scheduling
Under Uncertainty

Logistics Service

16

Assignment and Scheduling at the DYO Paint Filling Unit

Paint

17

Analysis of Material Handling Operations in a Just-in-Time
Production Environment

Automotive

As can be seen from the table above, the projects involve the typical industrial engineering
topics of inventory control, production planning, forecasting, optimization, quality control,
location and plant layout, routing and scheduling, etc. The majority of the projects require an
interdisciplinary approach to the problem, which gives students the opportunity to combine
knowledge acquired from different disciplines.
The majority, 87% of the projects are in the manufacturing sector. This can be easily
explained by the fact that Yaşar University, which was established by the Selcuk Yaşar
Sports and Education Foundation in 1999, has a direct link and an open communication line
to the Yaşar Group of Companies. Also many of the fields of interest of Industrial Engineers
are closer the manufacturing sectors listed above, although this does not mean that the other
sectors are excluded. As seen in Figure 2 below, the service sector holds 10% of the
projects with healthcare and logistics companies and there is also a retail company
participating.
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3%

Services
Retail
87%

Industry

Figure 1 Capstone design projects by sector
A closer look at the specific sector categories of the projects, shows us that a variety of
companies exist in our sample.

Figure 2 Capstone design projects by company category
During the current academic year, 2013-2014, 21 more projects are being implemented by
several other Yaşar Faculties other than engineering, in cooperation with companies inside
and outside Yaşar Holding.

3.3 The Project Selection and Set Up Process
The projects are selected through ongoing contacts with industrial partners. This is a timeconsuming activity, whose responsibility rests on the shoulders of the departmental faculty
and the Dean of engineering. Although there are periodic formal project fairs as well as an
industrial review and advisory board, most relations still rely on personal networks based on
previous joint work. In this respect, the continuity of successful projects is quite important.
The students may only be aware of their involvement, but from the perspective of the faculty,
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each project is another link in a long chain of projects, that strengthens the trust of industry in
academia.
The university is supporting the university-industry collaboration through its Research,
Development and Implementation Centre. A web-site that has been developed enhances the
communication between industry and academia and supports the implementation of the
projects with an e-project management system. The YAGEM web site can be found in the
following link: http://yagem.Yaşar.edu.tr/

4. Evaluation of the Program
The formal evaluation of the capstone analysis and design courses follow the guidelines set
for all departmental courses, as explained in the Bologna process. This process sets up a
framework where the learning outcomes are specified and the methods for student and
course assessments are determined. As far as the capstone courses are concerned, the
faculty view the Bologna framework as a starting point. Our experience in the process, along
with extensive interviews and discussions with the various players of the process is now
presented.

4.1 The Perspective of the Students
It is safe to say that the students have mixed feelings about the capstone analysis and
design courses. On one hand, the students see themselves ready to graduate and start
earning a living as professional engineers. On the other hand, they realize that they have no
experience in being professional engineers. This is a transition for the students. They are
somehow forced to leave the coup and the security of classroom instruction. Faculty
advisors for the most part encourage this departure. In some cases, there is a “sink or swim”
attitude. Knowing full well that the initial contact will leave the students perplexed,
nonetheless, faculty ask the team to engage the industrial partner and start forming ideas.
Of course, it is known that the faculty advisors and the department have a working
relationship with the industrial partner. In some sense, the environment guaranteed to be
secure and friendly. Moreover, many industrial partners may have employed former students
from the same department. These graduates are often the personal link of the student to the
company. Clearly, the function of a professional engineer involves much more than what is
learned from classes and textbooks. People issues, personal conduct and the likes are to be
discovered understood. Former graduates also act as excellent mentors in such cases.
Besides the projects, the senior class is loaded with quite demanding advanced courses.
Many students feel the pressures of the impending job search. In addition, this is the time for
many students to be concerned with personal decisions such as relocation or marriage. In
some sense, the demanding capstone analysis and design courses are taken at the point
where the senior student has the least time. This pressure, in and of itself, constitutes a
challenge that often stretches the nerves of the team members to the limit.
Although it is useful in the long run for the student to go through an almost ritualistic initiation,
at the time, it may be quite overwhelming. In this respect, we must not underestimate the
anthropological implications of the process. The senior capstone analysis and design
courses constitute, in the very sense of the concept, a “rite of passage.” Anthropologically
speaking, the concept of the “rite of passage” as initially introduce by van Gennep [11]
signifies the specific event at which time the status of an individual changes in the view of the
larger society. As such, it is a concept closely related to the General Theory of Socialization
[12]. Such rituals are often cumbersome, demanding, and testing. In fact, there is little
difference between a tribal hunter being admitted to adulthood after his first successful hunt,
and our capstone courses. In both cases, the person is somehow pushed to the limit with
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the understanding that such pressures would harden him enough to face the world on his
own.
Another issue arises from the fact that, in general, students, until the Capstone Design
Course, have not had the experience to work in teams. The importance of teamwork and
teams, which are so commonly used in industry, needs to be understood by academia.
During their capstone projects, students experience teamwork and learn the difficulties, but
also the advantages of teamwork.

4.2 The Perspective of the Instructors
The instructors are not graded in the evaluation. However, instructors, especially young
faculty are often seen taking pride in their team and eager to assist the team to the extent
possible without overtaking the project themselves. From the viewpoint of the instructor, the
project is only one in a series of projects that make up the long-term relationship with
industry. Faculty are eager to cultivate the industrial relationships since these provide
funded research projects, and ideas for classroom instruction or research papers. It is
always difficult to judge the level of assistance an advisor is to provide. This is complicated
further by the fact that each individual student is a bit different, and each team has a different
chemistry. After all, each graduating student will develop her own professional style. This
project is an opportunity to let the student try different styles and develop one that suits them
the best.
In general, faculty are aware of the pressures on the seniors described in the previous
section. Faculty advisors often find themselves not only assisting in technical engineering
issues, but also in personal issues as the students are left to deal with the pressures of the
initiation tasks.
Finally, although supervising a capstone project usually requires a heavy workload and
commitment, faculty seem to wholeheartedly support the capstone design projects, exhibiting
their commitment often on a daily basis. Faculty believe that the “real-life” projects are very
beneficial and valuable in helping their students to prepare for their future.

4.3 The Perspective of the Industrial Partners
The industrial partners display the largest variability in the process. Not only do we face a
variety of dissimilar industry focus areas, but also a very wide range of corporate culture.
Corporate culture in companies develops over decades and thus is relatively resistant to
agile changes. The companies, by and large, are interested in cooperating with the
university. There are other motives for companies, other than being good corporate citizens
lending a helping hand to the process of producing the next generation of engineers.
Corporations see outside involvement as a good way to review their operations. This may
alert them to rather obvious omissions in their operation, which may be all too clear to an
outsider. Moreover, since the outside reviewer, in this case is a university, it is not seen as a
competitive threat. Corporations also view the presence of student interns as a refreshing
event that often boosts morale. Of course, the research outcomes may provide to be useful
to the company. However, most companies do not view student research to be as highly
likely to produce results as their own research and development efforts, or what they receive
from professional consulting services. The student work provides the company with an
opportunity to see the students at work, and thus is a good way to screen potential future
employees. Cases where students are hired by the companies where they did their summer
practices or capstone analysis and design work are not uncommon.
Perhaps the greatest benefit seen by industrial partners is the fact that such cooperative
work expands their professional network and keeps them connected. With the advent of
globalization and rapid changes in the corporate, economic, and financial landscapes, this
connectivity is important more so than just a few decades ago.
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Overall, successful industry-academia projects, besides the benefit that they have for the
students, help in increasing industry’s confidence in engineering education.

5. Future Plans for the Capstone Course
We feel that few faculty members in engineering are formally introduced to concepts such as
“rite to passage” and thus act based on their personalities and personal experiences. An
orientation for the faculty may be considered in the future to increase awareness, which will
help to improve the objectives of the capstone analysis and design courses. We believe that
training the instructor in the role of a “coach” will bring further improvements in the
educational result of the capstone courses.
Also, further work needs to be done in enhancing student and industry involvement through
improving the communication between the industry partner and the team members.
Experience shows that problems arise when this communication is poor.
In addition the YU IE Department is willing to explore in the future, the possibility of extending
the capstone design course in a parallel stream towards the interdepartmental direction,
offering the Engineering Faculty students the opportunity to collaborate in projects
addressing interdisciplinary real-life industry problems.

6. Conclusions
The importance for Universities and Industry collaboration is a necessity in the global
knowledge economy. Nowadays, this necessity is intensified and the trend moves towards
strategic partnerships that go beyond the traditional collaboration and the funding of discrete
research projects [13]. Examples of world-class research universities, which are at the
forefront of pioneering such partnerships, like IBM-ETH Zurich, Siemens-TU Berlin, MIT and
Nokia-Aalto University, UC Berkeley are presented in the report, of the Science and
Business Innovation Board, on how to make industry-university partnerships work [13].
In the same vane is the Review of Business–University Collaboration, conducted by Tim
Wilson for the Department for Business Innovation and Skills, in the UK [14]. The words of
Lord Dearing (Sept 2002) quoted in this review describe universities as “the source of
strength in the knowledge-based economy of the twenty-first century”.
In a local level, university–industry cooperation can become a reality through a successful
implementation of a capstone design courses programme. Deep, long-term partnerships can
be built between industry and academia and will result only in a win-win situation.
In the paper, we presented our experiences with the industrial engineering capstone analysis
and design courses at Yasar University. We believe that such courses are an important
element in education, research, and technology transfer and thus, are truly a synergistic
component of activity.
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From ICEIRD 2014 conference topics, this paper addresses Creativity, Complexity and
Competitiveness Issues for Small and Medium Enterprises and more specifically SME
business process modelling. The aim of this developing process was to create new
kind of multidisciplinary collaboration between Tampere University of Applied
Sciences (UAS) and SME´s. After a fusion of two UAS in Tampere in 2010, Tampere
UAS became the second largest UAS in Finland with 10 000 students, 800 staff
members and seven faculties with 40 degree programs including e.g. culture, art and
media, technology, ICT, health care, social services, business and entrepreneurship.
At the time of fusion a new customer oriented strategy was created. Purpose of the
strategy was to build a strong bond between UAS and SME´s in a customer oriented
way. Collaboration with universities of applied sciences is very sought after by
enterprises in Finland. There is a great deal of requests every year for collaboration,
development work etc. by SME´s in different fields. In practice this kind of
collaboration can be seen fragmented, non-concentrated and very challenging to
manage.
By interviewing customers, gathering information from faculties and benchmarking
common strategic partnership models a new customer oriented concept of
collaboration was created to support both customer´s and university´s strategic
focuses. This partnership model classifies three types of partnerships: educational
partnership, development partnership and strategic partnership. In university – SME
collaboration the focus is in development partnership which is the type of partnership
that best suits for SME´s needs for development and growth. This concentrated,
systematic but flexible concept gathers together multidisciplinary expertise for SME´s
development work and benefit.
As a conclusion, this new concept of partnerships raises customer relationships into
a new level of content. Development partnership offers university – SME collaboration
practical tools and common goals for multidisciplinary development. SME´s are able
to benefit more effectively the wide range of expertise in Tampere UAS. From UAS
point of view this model offers a multidisciplinary development and learning
environment. At the same time it creates new value for all parties in a cost effective
way.
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1. Introduction
The Ministry of Employment and the Economy in Finland emphasizes the importance of
entrepreneurship as an essential factor for regional and national growth and
internationalization. In Finland total amount of enterprises is approx. 263 000 and 99,8 % of
them are SME´s [1]. In this situation universities play significant role for society as educator
and developer. Universities are adopting new strategies and new ways of working with
enterprises. At the same time politicians, industrialists and economists are beginning to see
universities major agents of economic growth as well as creators of knowledge, developers
of young minds and user driven research and problem-solving with local and regional
companies [2].
The fundamental tasks, education, development and regional development, are written in
Finnish law of universities [3]. Universities of applied sciences are especially concentrated in
supporting entrepreneurships and growth of SME´s. According to Finnish research
collaboration between SME´s and UAS´s has been proven to be cost effective and given a
great input to regional development.
The aim of this developing process was to create new kind of multidisciplinary collaboration
between Tampere UAS and SME´s. After a fusion of two UAS in Tampere in 2010, Tampere
UAS became the second largest UAS in Finland with 10 000 students, 800 staff members
and seven faculties including e.g. culture, art and media, technology, ICT, health care, social
services, business and entrepreneurship.
At the time of fusion a new customer oriented strategy was created. Purpose of the strategy
was to build a strong bond between Tampere UAS and SME´s in a customer oriented way.
Collaboration with universities of applied sciences is very sought after by enterprises in
Finland. There is a great deal of requests every year for collaboration, development work etc.
by SME´s in different fields. All faculties in Tampere UAS get numerous of contacts in
working life and community. In the beginning of this developing work there were no
concentrated models of co-operation with SME´s or Customer Relationship Management
platforms in use. Collaboration between Tampere UAS and SME´s was seen fragmented,
non-concentrated and very challenging to manage.

2. Development process and the methods used
This development process and the methods used were based on the Tampere UAS new
strategy of customer orientation. Tampere UAS´s vision is to be the most customer oriented
UAS in Finland. In order to achieve this goal, Tampere UAS must create a common
understanding of customer orientation and recognize the multidisciplinary possibilities for
cooperation and partnership.
In order to promote this customer oriented strategy in Tampere UAS ten customer oriented
teachers were named as key account teachers. Together with other customer oriented
professionals from R&D, information and recruitment services they formed a larger team of
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customer relations for implementation this customer oriented strategy work. In the lead of this
strategy is a customer director and together with directors of faculties this customer oriented
strategy work is being guided and supported.
The development process was carried out by a questionnaire, by an interview and by
benchmarking partnership models of other organizations from both theoretical and practical
point of view.

2.1 Recognizing UAS partners by questionnaire
The first step was to recognize the most important partners of Tampere UAS by so far. The
information was gathered by a questionnaire, which was designed for this purpose by the
team of customer relations. The target group covered all the faculties in Tampere UAS. Main
themes in the questionnaire were:
• most important partners of the faculty
• main activities in collaboration
• contact person in UAS
• contact person in partner organization
The questionnaire made it possible to recognize the most active and customer oriented
persons in each faculty and get a picture of their professional network.

2.2 Recognizing customer needs by interview
The second step was to gather information by an interview. The main purpose of the
interview was to find out customers’ needs for growth and development and their
expectations for collaboration.
In order to get this more profound understanding of customer needs and expectations for
collaboration with Tampere UAS, 22 customers were selected for interview. These
customers were all named to be important partners of faculties in the questionnaire. Fourteen
of them represented SME´s and eight were from public organizations or third sector actors.
Each interview lasted approx. 30 minutes. A researcher from the team of customer relations
interviewed customers in following themes:
• background information from organization
• experiences from past collaboration with Tampere UAS
• customer satisfaction for collaboration
• customer needs for growth and development
• customer expectations for collaboration
• interest to develop more profound partnership with Tampere UAS
This method opened a large perspective of needs for customer oriented collaboration and
different types of partnership models seemed to be needed.

119
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

2.2 Benchmarking partnership models
Customers can be divided to different categories depending on their role in cooperation. The
most common way is to see a client simply as a “buyer” or an object of services. In second
level clients can be seen as subjects with more participating and consulting role. In third level
clients can be seen as equal partners and the bounds between clients and service
organisations disappear [4].
Ståhle and Laento [5] have divided partnerships into three dimensions: operational, tactical
and strategic partnership. In operational partnership added value becomes on economic
aspects. Tactical partnerships promote learning and make processes more effective.
Strategical partnerships are the most innovative and offer a great opportunity to raise
business into a whole new level [5].
Järvelin [6] analyses partnership models from Tampere University of Technology’s point of
view in three categories: strategic partners, partners and others. Strategic partners share a
common vision and there is a whole university level agreement. With partners there is a
strong commitment from both sides and agreement is set up in department or research group
level. Others do cooperation on a project basis [6].
During the developing process to create partnership model for Tampere UAS all three types
of customers roles were recognized as Stårbacka and Lehtinen [4] above described. Also
partnership dimensions that Ståhle and Laento [5] analyzed over ten years ago are still valid
and significant in developing university – SME collaboration in Tampere UAS. In business to
business partnerships the perspective and goals differ from partnerships where universities
are involved. As Järvelin [6] noted it´s essential in what level the partnership is agreed in
university.

3. Results
The results of the questionnaire showed that the amount of the most important partners in
Tampere UAS is over 500. Most of the partners are SME´s. According to the questionnaire
different faculties named very often same organizations as their most important partners,
without knowing from each other’s partners. Partner organizations came from wider
community representing companies and industry in different fields, public sector
organizations and third sector actors. The questionnaire offered high coverage of different
kind of partner organizations Tampere UAS has cooperated with.
All 22 selected persons for interview were contacted and interviewed as planned. They all
had several years of experience in collaboration with Tampere UAS in different customer
roles. All interviewed SME´s considered to have needs for growth and development in the
future. Therefore they showed special interest for deepening collaboration towards
development partnership. On the whole the results pointed out that organizations
appreciated Tampere UAS as a trustful, professional and pleasant partner.
When benchmarking different partnership models it became obvious that Tampere UAS
needed to create its own classification when developing collaboration with its customers in
wider community, especially with SME`s. In Tampere UAS customers can be divided to
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different categories depending on their role in collaboration. Therefore also several
partnership levels are needed to appreciate various needs of partner organizations and
university´s assignments.
In order to create a new partnership model for Tampere UAS the team of customer relations
analyzed all the results described above, set a goal to create a new model and started
concrete actions in multidisciplinary workshops. The process was guided according to Brian
Tracy´s framework [7] where the focus is in making clear goals and starting implementation
rapidly.

3.1 Classification of partnerships
The partnership model (Table 1) created for Tampere UAS classifies three types of
partnerships: educational, development and strategic based on the fundamental assignments
of UAS written in Finnish law of applied sciences [3].
Table 1 Classification of partnership in Tampere UAS.
Partnership
(1) Educational
(2) Development
(3) Strategic

Main process
Learning
Developing
Regional
developing and
internationalization

Amount
over 500
annually 30
less than 10

(1) Educational partnership is based on mutual understanding between partners. Typically
these partners cooperate with single degree programmes. Educational partnership
support student´s learning processes.
(2) Developing partnership is based on customer need for growth and development and
multidisciplinary cooperation with several faculties. Developing partnership produces
cumulative learning for both partner and university.
(3) Strategic partnership focuses on supporting regional developing and internationalization.
It is based on university´s mission.

4. Conclusions
The results of the questionnaire pointed out that Tampere UAS has a very large and
multidisciplinary network of partners, mostly SME´s. When the results were observed closely
it became obvious that there is a strong need for concentrated and multidisciplinary approach
for partnership model in Tampere UAS.
This partnership model created for Tampere UAS classifies three types of partnerships:
educational partnership, development partnership and strategic partnership. Especially
development partnership offers university – SME collaboration practical tools and common
goals for multidisciplinary development and value creation. Development partnership is the
type of partnership that best suits for SME´s needs for growth and future development. This
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concentrated, systematic but flexible concept gathers together multidisciplinary expertise for
SME´s benefit.
As a conclusion this whole developing process has taken Tampere UAS towards better
customer orientation and opened new possibilities for multidisciplinary development. Needs
of customers can now been taken better into account. Satisfaction of all actors in
partnerships has grown quite significantly. The actual benefits of this partnership model have
now being both recognized and appreciated.
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This paper presents an overview of the results of desktop research of the
scientific literature related to different leadership styles. Special focus is
dedicated to democratic, autocratic and laissez fair as one categorization of
the leadership styles and transformational and transactional leadership style
as part of other category. It additionally presents the findings of the research
conducted in 133 companies and governmental institutions in the Republic of
Macedonia. Participants of the research were owners or leaders employed in
the companies in different industries as well as governmental institutions.
Tailor made questionnaire including the Multifactor Leadership Questionnaire
(MLQ) was used for data collection aiming identification of different leadership
styles among participants. The research leads to conclusion that major part of
the participants practice democratic and transactional leadership style. The
transformational leadership style is nearly not practiced at all. Finally the
distribution of different leadership styles is very similar in private and public
sector.
Keywords
Leader, leadership styles, democratic leadership, transformational leadership, Multifactor
Leadership Questionnaire (MLQ)

1. Introduction
Leadership is defined as the ability of a person, leader to guide others, to influence them to
follow him or her in achieving the set goal and the desired and necessary changes. The
leader is a person who has the ability to force other people to follow him or her, to do what
he or she proposes. He knows how to recruit people for their work, that they follow his
decisions.
Leaders are everywhere - in sports, politics, culture and business, in every human activity.
Everywhere there are people who lead the organization forward, who are not satisfied only
with the current good results, but they continuously think and challenge the possible
changes in name of future good work and results.
Effective leading requires leaders to be good psychologists, good communicators and
animators, to know how to work with people, to persuade and guide them towards the set
goals. They must be good visionaries and predictors in order properly to set the further goals
and needed changes and actions for their implementation. The leadership is a process in
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which one person - the leader affects the other members of the group - followers in order to
accomplish the goals of the organization. Such behavior in this new form involves respect,
trust and teamwork.
Leader is a person who is able to shape the vision and strategy, to design the operations
and enterprise development, and to recruit employees to believe in the vision and strategy
that would become devoted followers willing to invest further efforts for the realization of the
set goals.

2. Leadership styles
2.1 Behavioral Approach
Given that it is impossible to isolate the treats that are exclusive to the leader, the further
direction is identifying the behavior of the leader. The open question is whether there is
something that the leaders do and the other people not. The starting point is if the treats of
the leader cannot be identified, than the focus would be on the recognition of their attitude.
This is a promising starting point, meaning that if the attitudes and behaviors can be
identified then people can learn and adopt these behaviors, thus creating the opportunity for
education and training of leaders.
Studies, however, showed that it cannot be identified specific behaviors that characterize
only the leaders, thus taking them apart from non leaders. So it became clear that a
universal approach to leadership will not give the expected results. However, although not
leading to the desired goal, the studies of leadership still brought certain results –
identification of different styles of behavior of leaders.
The performed studies on the subject [1] [2] showed that it can be identified different
leadership styles and behaviors that can be classified in different ways and according to
different criteria. First and simplest classification of styles of leadership is the result of
research conducted at Iowa State University. Three basic styles of leadership are identified:
autocratic, democratic and "laissez faire" (liberal or "Live and let others live"). [3] [4]
•
•
•

Autocratic style is characterized by absence of any participation of the followers, i.e.
the leader alone is the decision maker and thereby takes the consequences
Democratic style where the leader allows to the followers a certain degree of
autonomy in decisions (but still his opinion is crucial)
Laissez faire style where the decision making initiative is in employees’ hands

Autocratic leadership style is characterized by the absence of any participation of
subordinates. The leader alone makes decisions and takes responsibilities for the
consequences. He determines how decisions will be implemented and very strictly directs
the employees in the process of implementation.
The application of the autocratic style gives the leader power that he usually unlimitedly
uses. The leader acts independently in emergencies. Only he has certain knowledge, makes
decisions alone and determines how to carry out the objectives. Collaborators are
dependent on the leader and are rarely asked to give their opinion.
Work situation is characterized by strong discipline, strong control and special costs control.
This style is suitable for use with employees with low qualification structure. If running
autocratic style extremely or repeatedly it can result in poor communication. Autocratic style
is used for routine tasks.
In the democratic leadership style, the leader has limited power and authority. The team may
reject his authority and may supervise him. He has limited power in granting sanctions. This
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style is proved to be effective in “middle class” i.e. doctors, scientists, engineers.
Democratic style means the leader initiate and guide discussion of subordinates, but also
allows them to freely express their opinion. The final word in the decision making is the
leader’s. During the implementation of the decision the leader allows a significant degree of
autonomy to the employees.
The working condition is characterized by so-called "umbrella" objectives with shared
responsibility for their implementation which sometimes includes both real and potential
risks.
The team analyzes the problem, determines alternative solutions and makes the final
decision. Democratic style enables the team work in the realization of goals. Too frequent
use of this style can result in loss of the ability of individual initiative, but also can result in a
contentious decision making. It is used for solving difficult creative tasks.
Laissez faire style actually means abdication of the leader, given that he is withdrawn from
the decision, leaving the members of the organization to decide alone. He is not interested in
the implementation of the decisions thus leaving to the employees the initiative to complete
the process.
Characteristics of this leadership style are that the leader has no authority to force
subordinates on action. The mandate is determined by the satisfaction of the group. The
leader cannot impose sanctions on associates and does not possess specific information
about the knowledge of the collaborators. The collaborators have more power than the
leaders, they are unwilling to accept orders and will resist to anything they do not want to
accept. They choose alone goals and methods of work and are liberally organized.
Working situation becomes more complicated when there are no clearly stated objectives,
leaving the power of the individual to choose the objective willing to work on. There is no
leading structure.
2.2 Transformational leadership
The new paradigm of leadership captured the widespread attention. James MacGregor
Burns [5] conceptualized the leadership as transactional or transformational.
Transactional leaders are those who lead through social exchange. As Burns notes, the
politicians for example, lead by "exchanging one thing for another: work for votes, or
subsidies for campaign contributions". The same way transactional leaders offer financial
rewards for productivity or abolish awards for lack of productivity. Transformational
leaders are those who stimulate and inspire followers, in order to achieve extraordinary
results, and in the process to develop their own leadership capacity. Transformational
leaders help followers grow and develop in leaders by responding to their individual
needs, with strengthening and alignment of their individual goals with the goals of the
leader, the group, and the larger organization. More evidence is accumulated to
demonstrate that transformational leadership can move followers to exceed expected
performance and lead to higher levels of satisfaction and their commitment to the group
and the organization [6].
Although previous researches demonstrated that transformational leadership is
particularly powerful source in military settings [7-12], recent studies show that
transformational leadership is important in every sector and in every setting [13].
Components of transformational leadership
Transformational leaders do more with colleagues and followers than just setting up
exchanges or agreements [6]. They behave in a way to achieve superior results through
engaging in one or more of the four basic components of transformational leadership that

will be described later.
To some extent, the components of transformational leadership evolved after
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improvements have been made in its conceptualization and measures. Conceptually, the
leadership is charismatic and the followers seek to identify with the leader and imitate him or
her. Leadership inspires followers through challenges and beliefs while providing meaning
and understanding. Leadership is intellectually stimulating, expanding the use of the abilities
of followers. Finally, leadership carefully provides the followers with support, mentoring and
training. Each of these components can be measured by Multifactor Leadership
Questionnaire (MLQ). Different studies [14-16] have identified the components of
transformational leadership. The description of these components are presented in the
following sections [6].
Idealized influence. Transformational leaders behave in ways that allow them to serve as a
role model for their followers. Leaders are worshiped, respected and trusted. Followers
identify with the leaders and want to imitate them; leaders are supported by their followers
because they have unusual abilities, perseverance and determination. Thus, there are two
aspects of idealized influence: the behavior of the leader and the elements that are
attributed to the leader by followers and other associates.
These two aspects measured by individual sub factors of MLQ, represent the international
nature of idealized influence - they are embodied in the behavior of the leader and the
empowerment given to the leader by followers. Example of the contents of MLQ which
represents idealized influence in the behavior is "leader emphasizes the importance of
having a collective sense of mission." Example of the idealized influence of the contributing
factors is: "leader reassures others that obstacles will be overcame." In addition, leaders
who have a great deal of idealized influence are ready to take risks and are more permanent
than arbitrary. They can be expected to do the right thing, demonstrating high standards of
ethical and moral leadership.
Inspirational motivation. Transformational leaders behave in ways that motivate and inspire
those around them by providing meaning and challenge to the work of the followers. Team
spirit awakens, while showing enthusiasm and optimism. Leaders include followers in the
overlooking of future set, they create clearly outlined expectations that followers want to
meet and also demonstrate commitment to common goals and vision. Example of the
contents of MLQ for inspirational motivation is "leader expressed a clear vision for the
future".
Intellectual stimulation. Transformational leaders encourage the efforts of their followers, to
be innovative and creative by questioning the assumptions, reframe problems, and by
approaching the old issues in new ways. The creativity is encouraged. There is no public
criticism of the mistakes of the individual members. New ideas and creative solutions to
challenges are encouraged by the followers, who are involved in the process of addressing
problems and finding solutions. Followers are encouraged to try new approaches, and their
ideas are not criticized because they differ from the ideas of the leader. An example from
MLQ that represents intellectual stimulation is "leader makes others see problems from
many different perspectives."
Individualized thinking. Transformational leaders turn attention to each individual need of the
followers for achievement and growth by acting as a coach or mentor. Followers and
colleagues are developed to a higher, more effective level of potential. Individual thinking is
practiced when new learning opportunities are created along with the climate of support. The
individual differences in terms of needs and desires are recognized. The behavior of the
leader demonstrates acceptance of individual differences (for example, some employees
receive more encouragement, some receive more autonomy, others firmer standards, while
some receive more structural tasks). It encourages two-way exchange in communication
and on job "workaround management" is practiced. Interactions between the followers are
personalized (for example, the leader remembers previous conversations, is conscious of
individual interests, and sees the individual as a complete person rather than just as an
employee). The leader delegate tasks with regard to the development of the followers.
Delegated tasks are monitored to see if the followers need additional direction or support, as
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well as to determine progress; ideally, followers do not feel they are controlled. Example of
individual thinking in the MLQ scale is "leader spends time learning and training".
Effectiveness of transformational leadership
In the past 20 years, many studies have examined transformational leadership and
performance over a wide range of parameters. For example, transformational leadership
show positive effect on the performance of the companies in the United States and North
American [17] [18], in Russian companies [19], in companies in Korea [20] as well as in New
Zealand [21]. It is important in the military sector [22] [23], in the private sector [24] [25], the
governmental sector [26], education [27] [28], and non-profit organizations [29].
Transformational leadership is linked to the performance of groups of vendors [30],
healthcare staff [31], principals of secondary schools [32] and even athletes [33] and prison
workers [34].
Analysis of correlation of satisfaction, motivation, performance of subordinates in terms of
leadership style, transactional or transformational, [35] [36] lead to similar results in both
surveys. The transformational leadership has a strong positive correlation with job
satisfaction of subordinates, satisfaction with the leader, and the motivation of followers, but
weaker correlation with organizational performance.
It seems that transformational leadership positively affects performance, whether
performance is outlined in a way that others in the organizational unit (for example,
subordinates, superiors) understand it as performance. The critical element is to understand
the process, how transformational leaders affect the followers and the performance of the
unit.
Transformational versus transactional leadership
According to Stephen Covey [37], transactional leadership is a traditional model of
leadership, whose roots are in the organizational or business perspective and concentrate
on the "bottom line", while transformational leadership focuses on the "top line". The chart
below presents a comparison between transactional and transformational leadership:

Table 1 Comparison between transactional and transformational leadership
Transactional leadership

Transformational leadership

It is based on the need of the person to do
the job and earn
Preoccupied with power and position,
policies and benefits

It is based on the need of the person to obtain
knowledge
Preoccupied with the goals, values, moral and
ethics

Focused on everyday problems

It goes beyond everyday problems

Short term and focused on facts
Focus on tactical issues
Relies on human relations

Follows and fulfills expectations trying to
work effectively in current systems
Supports structures and systems that
enhance the result, maximize performance
and ensure short-term profit

Is oriented towards long-term goals without
compromising human values and principles
Focused on missions and strategies
Liberates human potential through identifying and
developing new talent
Design and redesign jobs to make them meaningful
and challenging
Supports internal structures and systems to
reinforce the values and goals
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Transformational leadership aims to transform people and organizations in terms of change
in mind and heart, to boost vision, views and understanding, to clarify goals.
Transformational leadership is a process in which leaders are trying to raise awareness of
colleagues about what is true and important, to increase their motivational maturity and to
motivate coworkers to overcome self-interest for the good of the group, organization and
society. Such leaders believe that the achieved target exceeds the exchange of rewards for
efforts made.
Transformative leaders are proactive (initiative and responsible) in many different and
unique ways. These leaders are trying to optimize the development, not just performance.
The development includes maturation of ability, motivation, attitudes and values. Such
leaders want to raise the level of maturity of the needs of their employees.
According Sergiovanni [38] transformational leadership is able to trigger the ability for
members of the organization to understand the vision and achieve their goals. He adds that
it is a moral dimension of leadership that allows the creation of shared values agreement,
commitment and vision that can move members to develop effective and successful
organization. Transformational leadership is expansion of transactional that crosses the
boundary of a simple exchange and agreement.

3. Research methodology and data analysis
The research was conducted in the Republic of Macedonia. Companies from different
industries and governmental institutions were participants in the study. The number of the
participants in the research is 133 and they are employed on leading positions in private and
public sector. The research was based on quantitative approach and questionnaire is used
as data collection method with anonymous participation.
In the first part of the questionnaire, respondents entered basic personal data and
information about their work experience and the company or organization they work for. The
second part of the questionnaire, i.e. the first 60 questions analyzed leadership styles of the
participants. The questions from number 1 to number 39 define the first categorization, i.e.
style1 in which the respondents practice autocratic, democratic or laissez fair leadership.
Each leadership competence is described or explored by three questions with 5 levels Likert
scale: never, rarely, sometimes, often and always as offered answers. In the following 21
questions, MLQ (Multifactor Leadership Questionnaire) questionnaire is used, in order to
define other categorization of the leadership style – style2, i.e. whether the participant
practice transformational, transactional or laidback leadership style. The structure of the
questions and the offered answers are the same as previously described.
The analysis of questionnaire data entry and their processing was performed with SPSS
program for statistical data processing.
The processing of the general data of the participants resulted in the following information.
Fifty one point thirteen percent of the participants in the research are employed in the public
and 48.87% in the private sector while 9.02% have up to 10 and 90.23% more that 10 years
working experience. Twelve point seventy eight percent of the participants have PhD
degree, 39.1% are masters of science, 45.86% have university degree and the rest 2.26%
have secondary education. The participants’ age structure is the following: up to 35 year are
9.02%, between 35 and 45 are 51.88% and more than 45 have 39.10% of the participants.
Sixty nine point seventeen percent are male and the rest 30.83% female.
Seventy seven point forty four percent of the participants follow democratic leadership style,
15.79% autocratic while 6.77% laissez faire style. The major part of the participants, i.e.
69.12% practice transactional leadership style, 24.81% laidback, while 6.02%
transformational style. The companies for which the participants in the research work are
present on local, regional and/or global international markets.

128
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

Cross tabulation. In the following three tables are presented the cross tabulation between
different leadership styles as well as the different sectors and leadership styles.

Table 2 Cross tabulation between different leadership styles

Style1

Democratic

Autocratic

Laissez fair

Total

Count
%within
style1
%within
style2
Count
%within
style1
%within
style2
Count
%within
style1
%within
style2
Count
%within
style1
%within
style2

Style 2
Transformation Transactiona Laidbac
al
l
k
Total
6
70
27
103
100,0
5,8%
68,0%
26,2%
%
75,0%
2

76,1%
16

81,8%
3

9,5%

76,2%

14,3%

25,0%
0

17,4%
6

9,1%
3

0,0%

66,7%

33,3%

0,0%
8

6,5%
92

9,1%
33

6,0%

69,2%

24,8%

100,0%

100,0%

100,0%

77,4%
21
100,0
%
15,8%
9
100,0
%
6,8%
133
100,0
%
100,0
%

From the presented data it may be concluded that the largest percentage of leaders who
have a democratic leadership style 68% and 76.2% of the autocratic leaders practice
transactional leadership style. Similarly, most of the laissez fair leaders practice transactional
style.

Table 3 Cross tabulation between sector and leadership styles1
Style1

Sector

Public sector

Private
sector

Count
%within
sector
%within style1
Count
%within
sector
%within style1

Laissez
Democratic Autocratic
fair
Total
51
10
4

65

78,5%
49,5%

15,4%
47,6%

6,2%
44,4%

100,0%
48,9%

52

11

5

68

76,5%
50,5%

16,2%
52,4%

7,4%
55,6%

100,0%
51,1%
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Total

Count
%within
sector
%within style1

103

21

9

133

77,4%
100,0%

15,8%
100,0%

6,8%
100,0%

100,0%
100,0%

From the above presented data it can be concluded that in Macedonia in the public as well
as in the private sector democratic style of management is prevailing with 78.5% i.e. 76.5%
coverage, followed by autocratic style with presence of 15.4% in the public sector and 16.2%
in the private sector. With negligible representation is laissez fair style present.
From Table 4 can be noted that in the two sectors, in public sector with 67.7% and in the
private with 70.6% the transactional style is dominant. The second would be laidback with
presence of 26.2% and 23.5% in public and private sector respectively, followed by
transformational style that the public sector is represented by 6.2% and in private with 5.9 %.

Table 4 Cross tabulation between sector and leadership styles2
Style2
Transformation
al
Public
Sector sector

Private
sector

Total

Count
%within
sector
%within
style2
Count
%within
sector
%within
style2
Count
%within
sector
%within
style2

Transactiona Laidbac
l
k

Total

4

44

17

6,2%

67,7%

26,2%

65
100,0
%

50,0%

47,8%

51,5%

48,9%

4

48

16

5,9%

70,6%

23,5%

68
100,0
%

50,0%
8

52,2%
92

48,5%
33

6,0%

69,2%

24,8%

100,0%

100,0%

100,0%

51,1%
133
100,0
%
100,0
%

Further data analysis provides the following information. The comparison of the working
experience and the leadership style, shows that most leaders practice democratic style.
Eighty three point three percent of the leaders with 5 to 10 years experience practice
democratic leadership style and only 16.7% autocratic. For leaders with over 10 years
experience the distribution is similar. In 77.5% democratic style is evidenced, 15.8% are
characterized by autocratic style, and only 6.7% have laissez fair style. Cross tabulation
between working experience and leadership style2 evidence the dominance of the
transactional style. For leaders with experience of 5 to 10 years transactional style is
represented by 91.7%, while among leaders with experience over 10 years with 66.7%. For
leaders with over 10 years experience there is a significant portion (26.7%) of prevalence of
laidback style.
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From cross tabulation between gender and leadership style can be concluded that the most
common is democratic style with 75% of males and 82.9% females. Regarding cross
tabulation between gender and style2 the majority practice transactional style with 66.3% for
males and 75.6% females. In males a significant percentage 29.3% practice laidback style,
while in females the percentage is significantly lower 14.6%.

4. Conclusion
From the previously presented data, it can be concluded that leaders from the public and
private sector largely involve subordinates in decision making. Further, an important trait for
leaders from the public and private sectors is a high level of two-way communication with
their subordinates. Additionally, it is evident the absence of transformational leadership style
in both sectors. This leads to the identification of the area for improvement and broadening
of the leadership capacities on a higher level with a focus on a long term objectives, vision,
strategies, and values with maximal usage of human knowledge and potential. Finally, the
distribution of different leadership styles among the sectors is very similar therefore
migration of the leaders from private to public sector and vice versa is expected to go
smoothly without significant changes in the leadership styles. [39]
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In this paper authors presents findings of the research conducted among students in
the Republic of Serbia in the 2010–2013 period, dealing with student’s
entrepreneurship, self-employment and business start-up intentions. Research has
included a total of nearly 2.800 examinees. The population is built on students from
four universities and business schools directed towards business and management.
The research has been conducted using a structured questionnaire. Most of the
respondents, as the survey shows, is ready to join the entrepreneurial process. As
reasons for not starting up business the respondents give two statements most
frequently: “insufficient financial means”, “insecure political and economic situation”.
In order to improve the quality of business and to start and manage one's own
company certain knowledge is necessary and that should be provided to youth
whether through formal or informal forms of education. According to the results of
this research, respondents most frequently cite three fields in which they lack the
appropriate knowledge for starting and managing their own business: elements of
entrepreneurship and small business, elements of finance and accounting, and
foreign languages. Unstable political and economical situation, poor financial support
to economy and too high taxes have been repeated for years which points at the lack
of state’s readiness to solve these problems. Thats point out the fact that the state
must have the key role in this sphere of Serbian market through a creation of certain
documents whose aim is promoting the concept of the young as entrepreneurs. A
research of this scope has so far not been conducted on the territory of the Republic
of Serbia, and to the best of the authors’ knowledge not even in the West Balkans
region.

Keywords
Young entrepreneurs, Entrepreneurship Education, Self-employment, Start-up intentions,
Serbia.

1. Introduction
Entrepreneurship is one of the leading promoters of economic development and creation of
new working places through starting new companies, working places, opening of new
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markets. Entrepreneurship, in educative meaning, represents a source of new skills,
knowledge, experiences and possibilities. Entrepreneurship is especially emphasized in
current conditions of global economic crisis which has caused great unemployment on the
global level where entrepreneurship is observed as one of the ways for its reducing. First of
all, it is related to young population – according to official statistics, we can notice the highest
rate of unemployment.
The problem of youth unemployment is a complex field but it is limited by several factors
which make an appropriate ambience for their encouraging. They are:
• Existence of appropriate programs for encouraging entrepreneurship of the young;
• Existence of institutions for support of the young for starting their own business;
• Existence of financial support to the young for business start-up;
• Promotion of entrepreneurship of young people;
• Creation of legal framework for youth entrepreneurship.
Special attention is paid to achieving knowledge from the field of entrepreneurship of the
young with the aim of their professional training. There is a great number of previous studies
dealing with motivation [1], intentions [2] – elements which influence enterprising behaviour
and starting-up business in different ways [3, 4, 5], in other words, enterprising behaviour of
the young, students [5] and self-employment [6]. Particularly interesting dimension of
researching enterprising behaviour of the young makes the studies whose focus is on [7]:
self-employed parents – self-employed children. This trend is expanding, concerning time
(historical) and space (geographical) dimensions.
In the past ten years researches emphasize:
• Creative and cognitive potentials which students achieve within institutional system, in
other words, focus on group of problems which students of different professional
orientation have, [8].
• Motivation and models of entrepreneurship motivation for the intention of becoming
entrepreneurs, [9].
• General attitudes, intentions and environment – themes of enterprising behavior, first of
all, of young population, motivation, attitudes and intentions in interaction with the
environment and education for entrepreneurship are obviously interesting topics to
researchers all over the world; in this way, limited or cross-geographical/cross-cultural
compared results give to these themes global character, [10, 11, 12, 13, 14, 15].

2. Youth unemployment – the EU and countries of the former
Yugoslavia
The economic crisis is having an exceptionally severe impact on young people. According to
data obtained from EU Commission [16, 17], the EU youth unemployment rate stood at 23.6
% in January 2013, more than twice as high as the adult rate. By the end of 2012, the rate of
youth unemployment across the EU had risen from 22.6% in March to 23.4% (table 1). In the
second quarter of 2012, 12.6% of youth were neither in employment nor in education or
training, which is 2.3% higher than four years previously; 7.5 million Europeans aged 15-24
are neither in employment nor in education or training
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Table 1 Youth unemployment rates in most endangered counties, members of EU* [16]
Number of young people
unemployed (in thousands)
Mart 2012
Decembar 2012*
Mart 2012
Decembar 2012**
Greece (EL)
52,2
59,4
161
186
Spain (ES)
51,2
55,6
931
957
Portugal (PT)
36
38,3
153
174
Italy (IT)
35,1
36,6
587
610
Slovakia (SK)
32,6
35,9
71
85
Ireland (IE)
31
30,2
70
68
Latvia (LV)
29,2
31,7
29
32
Lithuania (LT)
27,9
23,6
33
31
* Seasonally adjusted, based on the Labour Force Survey and census data
** Based on November data for EE and HU; October data for EL, LV, RO and UK
Youth unemployment rate (in %)

Unemployment represents one of the greatest problems in Serbia. Official statistics shows
permanent increase of unemployment. According to the Statistical Office of the Republic of
Serbia [18] in 2012 there were 701,138 unemployed people (310,123 women), and the total
unemployment rate was the highest since 2000 and stood at 23.9% (Figure 1). Figure 2
presents the total unemployment rate for all the countries of the former Yugoslavia for the
period 2009-2012. Compared to other countries, Macedonia has the highest total
unemployment rate, Slovenia the lowest, while Serbia has the highest growth of total
unemployment rate for this period (+7.8%).

Figure 1 Unemployed population aged 15 and over with total unemployment rate for the period 20002012, Serbia [18]
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Figure 2 Total unemployment rate (in %) for all the countries of the former Yugoslavia in period 20092012. (based on Labour Force Survey)

3. Research Methodology
The results of research which dealt with the analysis of attitudes of young people related to
their involvement in entrepreneurial process as well as with their comprehension about
success of business practice in Serbian companies, represented opinions of future experts
and executives. The research in this form was being carried out for three years in a row
(2010-2013) on the territory of Republic of Serbia in 16 towns and municipalities – Beograd,
Bačka Palanka, Novi Sad, Subotica, Požarevac, Kragujevac, Šabac, Kraljevo, Čačak,
Ivanjica, Sremska Mitrovica, Paraćin, Zrenjanin, Alibunar, Niš and Jagodina, during
November and December. The survey is carried out by questionnaire. The population is built
of students from four universities and business schools. It includes totally 2.796 students
directed towards business and management. The average age of examinees is about 22
years. Around 38% men and 62% women participate in the sample. The research from 2013
was the most extensive and it involved 806 students.
The research was based on the following initial assumptions:
• Students in Serbia want to go into private business but: they do not have appropriate
knowledge and skills, they are suspicious that conditions and quality level are not good
enough in private companies, they are not confident considering the ambience of work.
• Students accept the possibility of doing private business but they are aware of economic
situation in which they live.
• Some skills and knowledge should be encouraged so the students could start and
manage their own business successfully.
• The state is a key factor in providing ambience and support for business start-up.

4. Results
4.1 Preview of the results
Total data show that there are differences in frequency of answers given to the question
“Would you start-up your own business?”. Respondents chose the answer “yes” more
frequently (near 76%) – table 2. According to sex, male respondents were more willing
(78.0%) to start-up their business than female respondents (73.9%). Considering their
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parents’ vocation, respondents whose parents have private business were the ones who
gave the answer “yes” to this question – about 81,5% in the situations where father is in
private business and 80.7% when mother is in private business.
Table 2 Answers to the question “Would you start-up your own business?”
Year
2010

Yes
No

2011

Frequ.

Column
frequ.
(in %)

466
112

80.6
19.4

2012

Frequ.

Column
frequ.
(in %)

529
225

70.2
29.8

2013

Frequ.

Column
frequ.
(in %)

Frequ.

Column
frequ.
(in %)

529
225

70.2
29.8

627
179

77.79
22.21

As reasons for not starting up business the students – respondents give three statements
most frequently (table 3): “insufficient financial means”, “insecure political and economic
situation” and “I don’t have the right idea”.
Table 3 Answers to the question “Why don’t you want to start-up your business?”
Year
2010

I don’t have the
right idea
I don’t have enough
knowledge
Insufficient financial
means
Little experience in
managing companies
Insecure in self abilities
Insecure political and
economic situation
Lack of good partners
for business start-up
I’m not interested
Other

Frequ.

Column
frequ.
(in %)

41

2011
Frequ.

Column
frequ.
(in %)

15.47

46

15

5.66

78

2012

2013

Frequ.

Column
frequ.
(in %)

Frequ.

Column
frequ.
(in %)

11.62

68

14.47

45

12.03

34

8.59

63

13.40

25

6.68

29.43

106

26.77

111

23.62

105

28.07

27

10.19

55

13.89

37

7.87

50

13.37

1

0.38

14

3.54

9

1.91

11

2.94

54

20.38

95

23.99

92

19.57

75

20.05

25

9.43

24

6.06

52

11.06

33

8.82

19
5

7.17
1.89

16
6

4.04
1.52

38
0

8.09
0.00

29
1

7.75
0.27

Researching further, the level of quality of work in private companies as potential cause of
insecurity for doing private business, the following statement was given “Conditions of work
in private company are more favourable than conditions in companies with other form of
ownership.” The students insisted on the answer “Disagree” (25.7%). It is noticeable that
since 2010, when students most frequently (33.9%) disagreed with this statement, they have
changed their attitude so in 2011 (28.6%), in 2012 (24.4%) and in 2013 (20.4%) they
answered “Mostly agree”. Although, answering the question “Do you think that in our country
people are not informed about real business possibilities of private companies?” they were
categorical, the most frequent answers were “Agree” (46.6%) and “Mostly agree” (37.1%).
For starting and managing own company certain knowledge are necessary that should be
provided to youth whether through formal or informal forms of education. According to the
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results of this research, students-respondents state most frequently three fields in which they
lack appropriate knowledge for starting and managing their own business (table 4): elements
of entrepreneurship and small business, elements of finance and accounting and foreign
languages.
Table 4. Answers to the question “What knowledge do you need for successful managing your own
business?”

Elements of management
Elements of marketing
Elements of entrepreneurship
and small business
Elements of finance and
accounting
Computer literacy
Foreign languages
Business communication
Other

Year
2010
2011
2012
2013
Column
Column
Column
Column
Frequ. frequ. Frequ. frequ. Frequ. frequ. Frequ. frequ.
(in %)
(in %)
(in %)
(in %)
79
60
9.06
132
14.80
123
11.26
8.10
65
52
7.85
99
11.10
120
10.99
6.67

153

23.11

202

22.65

217

19.87

248

25.44

142

21.45

172

19.28

184

16.85

199

20.41

27
143
58
27

4.08
21.60
8.76
4.08

20
160
79
28

2.24
17.94
8.86
3.14

78
251
114
5

7.14
22.99
10.44
0.46

30

3.08
22.56
13.33
0.41

220
130
4

Ambience which the state should provide in order to stimulate young entrepreneurs to startup their business and manage it qualitatively represents a union of several elements among
the most influential are: political and economic situation, legislation, organized market, tax
policy, promotion of entrepreneurship and education for entrepreneurship. The results of the
research show that for the time being there is no ambience appropriate for stimulating
business start-up – 85.9 percents of the respondents said so. The most frequent obstacles
for this are (table 5): lack of financial means, unstable political and economical situation and
too high taxes.
Table 5 Answers to the question “What are the biggest obstacles for business start-up? (circle up to
three answers)”
Year
2010

Lack of financial means
Limited market
Unstable political and
economic situation
Disloyal competition
Too high taxes
Other

Frequ.

Column
frequ.
(in %)

321
103

2011
Frequ.

Column
frequ.
(in %)

32.26
10.35

424
123

296

29.75

66
202
7

6.63
20.30
0.70

2012

2013

Frequ.

Column
frequ.
(in %)

Frequ.

Column
frequ.
(in %)

31.59
9.17

407
177

30.08
13.08

593
154

28.51
7.40

388

28.91

401

29.64

641

30.82

84
319
4

6.26
23.77
0.30

119
247
2

8.80
18.26
0.15

139
549
4

6.68
26.39
0.19

Interviewed students mostly think (65.1%) that entrepreneur must rely on own financial
means in business start-up. The reason may be the consequence of inadequate confidence
in banks and other institutions which offer financial means for start-ups. The attitude of
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students supports this, namely (58.8%) of the interviewed said that start-up loans of
commercial banks are not favourable, because they are loaded by high interest rates and
long process for getting the means (table 6).
Table 6 Answers to the question “Why do you think that start-up loans of commercial banks aren’t
favourable for young people?”
Year
2010

2011

2012

2013

Column
Column
Column
Column
Frequ. frequ. Frequ. frequ. Frequ. frequ. Frequ. frequ.
(in %)
(in %)
(in %)
(in %)

High interest rates
Inappropriate instruments
of securing loans
Big administration
Long process for getting
financial means
Other

236

48.07

320

42.38

322

45.10

398

48.83

72

14.66

142

18.81

120

16.81

132

16.20

75

15.27

156

20.66

126

17.65

141

17.30

91

18.53

116

15.36

139

19.47

129

15.83

17

3.46

21

2.78

7

0.98

15

1.84

These indices point at inadequate policy of the state towards youth as potential
entrepreneurs and the private entrepreneurship itself. Unstable political and economical
situation, poor financial support to economy and too high taxes have been repeated for years
which points at the lack of state’s readiness to solve these problems. These unsolved
problems influence the existence of appropriate ambience for business start-up. Tax policy
represents one of the greatest problems not only for those who want to start-up their own
business but also for those who have been working in it for years. Associations of
entrepreneurs have expressed certain remarks related to the work of tax administration and
negative influence of some taxes on normal functioning of companies especially SMEs but,
unfortunately, these problems are still present. In addition, there are no specialized
institutions which support youth to start-up their own business, so there are many reasons for
unsatisfaction with entrepreneurial ambience. Without appropriate encouraging ambience it
is not possible to direct young people towards entrepreneurial behaviour seriously.
The greatest number of interviewed, even 89.4%, think that the state must have key role in
stimulating youth for business start-up. Respondents emphasize the following stimulatng
measures which should be taken by the state (table 7, on the next page): favourable loans,
education and laws/regulations related to youth as entrepreneurs.

4.2 Discussion of the results
For successful economic recovery of Serbian economy the priority is stable political and
economic situation which would contribute to more secure business performance and also
positive signal for birth of new companies. Unfortunately, there are lots of monopolistic and
privileged companies which additionally discourages other companies to improve competition
on Serbian market. Lack of financial means is an old problem not only for Serbian companies
but also for companies in developed countries and EU as well. However, the solution may be
found in more favourable offer of current loans and in encouragement of youth to team with
others and in that way provide bigger financial means.
For successful managing of companies knowledge is necessary, whether achieved in formal
or informal education. In the Table 7 three fields which youth lack for managing their own
business are presented: elements of entrepreneurship and small business, elements of
finance and accounting and foreign languages. The first two fields point at the fact that at
faculties and in school system in general students should be more concretely presented
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knowledge from this field. It means that they should achieve skills through practical work.
The same is also valid for use of foreign languages which, beside information literacy,
represent the basic condition for work in modern business.
Table 7 Answers to the question “How the state should have key role in stimulating youth to start-up
business?”
Year
2010
Frequ.

2011

2012

2013

Column
Column
Column
Column
frequ. Frequ. frequ. Frequ. frequ. Frequ. frequ.
(in %)
(in %)
(in %)
(in %)

Favourable loans

343

28.70

399

27.67

364

25.33

553

25.80

Education

231

19.33

277

19.21

313

21.78

503

23.47

187

15.65

233

16.16

219

15.24

424

19.79

125

10.46

137

9.50

153

10.65

139

6.49

Regulation of market

146

12.22

185

12.83

195

13.57

238

11.11

Promotion of the concept of
youth as entrepreneurs

158

13.22

204

14.15

189

13.15

281

13.11

5

0.42

7

0.49

4

0.28

5

0.23

Laws/regulations related to
youth as entrepreneurs
Development of new
businesscentres and
incubators

Other

It can be concluded from everything said before that young people still do not have enough
self-confidence for business start-up. There are lots of reasons for that and one of them is
education of youth from the field of entrepreneurship. Current situation is unsatisfactory and
new ways for education and promotion of entrepreneurship should be found. Young people
in Serbia have a wish but they are not trained enough for developing entreneurial initiative
and business start-up. Another reason for their lack of self-confidence is inappropriate
ambience for encouraging entrepreneurship of youth.

5. Conclusions
Unemployment is a consequence of global economic crisis and it represents one of the most
serious economic problems for every government. Young people are one of the most
endangered age categories hit by economic crisis. European Commission, in the program
Europe 2020, as one of economic priorities represents reducing unemployment of youth and
also their encouragement for entrepreneurship and business start-up. In relation to this it has
started certain programs for support of youth with the aim of achieving entrepreneurial
knowledge and its practical use.
Beside insufficient competitiveness of its economy, poor productivity and low technological
level Republic of Serbia has high unemployment rate which represents one of the biggest
economic problems. Young people in Serbia have problems to find job and according to
National Employment Service statistics this trend is increasing especially related to youth.
The issue of entrepreneurship is mentioned but more through individual activities of some
NGO than through state institutions. Inspite of longlasting talking about youth and their
problems relating to their involvement in business there is still inappropriate ambience for
their realization.
The research "Analysis of attitudes of the young in relation to own business start-up by
implementation of corporative responsible business and improving company’s
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competitiveness" which was realized from 2010-2013 on the territory of Republic of Serbia
proved several facts that have to be taken into account if we want to encourage the young
towards entrepreneurship:
• young people want to start-up their own business;
• lack of financial means and unstable political and economic situation represent the
reasons for preventing young people from business start-up;
• lack of financial means, unstable political and economic situation as well as bad tax
policy distract young people from business start-up;
• young people think that education is necessary for improving their entrepreneurial
knowledge;
• absence of appropriate ambience for business start-up and
• key role of state in creating business ambience.
The following state institutions have significant role in creating business ambience: Ministry
of Education, Science and Technological Development, Ministry of Finance and Economy,
Ministry of Sports and Youth, National Agency for Regional Development, SIEPA.
Professional associations also have an important role: Association of entrepreneurs, Serbian
Chamber of Commerce, Belgrade Chamber of Commerce, Association of Small and Middle
enterprises and entrepreneurs of Republic of Serbia, state and private universities, NGO,
international organizations. They all have to contribute to making more efficient system for
encouraging young people for business start-up and for improving their entrepreneurial
knowledge that will improve quality of business performance.
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The present contribution deals with the implementation of environmental management
systems in small and medium-sized enterprises. At present, the EU's environmental
policy is directed so as to allow future access to the market only to those companies
that have an open environmental policy, i.e. that the general public are able to to prove
that their activities and production activities are environmentally acceptable and
friends in relation to environmental protection. Therefore, even small and medium
enterprises need in the field of environmental policy, to adopt a strategy of adaptation
to the new conditions of voluntary environmental legislation.
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1. Introduction
Environmental management system (EMS) is the part of management system that includes
organizational structure, planning activities, responsibilities, practices, procedures, processes
and resources for developing, implementing, achieving, reviewing and maintaining the
environmental policy. In other words, the EMS is the management system of plans,
implementation and monitoring of activities aimed on improving of environmental properties.
The basis of this definition is the implicit assumption of the existence of a positive relation
between environment and company performance [1]. In response to increasing demands set
out in the legislation in the environment, many companies began to develop these
processes.

2. Establishment of corporate environmental management
Environmental legislation developed in the late 60's and beginning of 70's and it had the
character of command and control. Over time, environmental regulations have become more
complex and stringent. Firms respond to new environmental requirements by employing
specialists and develop various kinds of programs to ensure compliance. In the 90's
gradually developed corporate environmental management, whose approach to
environmental protection has been systematic and proactive and was characterized by an
increase in the total cost of environmental protection and regulatory compliance [1].
Systematic approach, management and control are no longer their only basis and emerging
regulations have started to include economic instruments such as taxes, emissions trading,
charges and pollution taxes on carbon fuels and others. Finally, the company's focus on local
environmental problems in 1960 moved and focused on global threats, such as global
warming or depletion of stratospheric ozone and to eliminate of companies impact on
environment, their social and environmental responsibilities. By the same time the company
environmental protection is more systematic and enters to the corporate strategy. Many
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companies have realized that entry to the process up to the end is ineffective for the
environmental protection [2].
The top management in environmentally proactive companies already has environmental
friendliness not only as a financial liability. Based on their awareness is to obtain the
opportunities to gain a competitive advantage by improving the environment and by
generating of savings by waste reducing, buying of raw materials and energy. This was the
reason why a growing number of companies have introduced a system of environmental
management tools. Many of EMS systems are based on the international standard
ISO 14001 used mostly by industrial companies, but in recent years has extended to the
sector services and the public sector.
EMS is based on the development of several standards. The world's first standard for EMS
was a British Standard (BS) 7750, which was developed and published by The British
Standards Institute in 1992. BS 7750 standard was the model for a series of ISO 14000
standards and the development of EMS. It is also the basis for the European Union, its EcoManagement and Audit Scheme (EMAS). The Standards of environmental management in
these systems are almost identical. There they include:
1. Establishing of environmental policy;
2. Determining of the general and partial objectives and targets;
3. Implementation of the program to achieve these goals;
4. Monitoring used to measure of its effectiveness;
5. Repair of problems;
6. Review of system to improve its overall environmental performance.
While the elements are more or less common, special information system must be generated
for each company individually, with the aim to distinguish their EMS. One of the first
industries that have realized the need for such a system is the chemical industry, which was
subsequently, developed Responsible Care System. At the same time, the European Union
worked the next version of EMS, Environmental Management and Audit Scheme (EMAS),
which really is not a Standard, but voluntary EU Regulation. The registration to EMAS was
originally available only to industry, but after the revision of the Regulation, it has been open
to other types of organizations. These EMS Standards have been adopted by a majority of
the industry. After the publication of the international Standard ISO 14001 in September
1996, the implementation of EMS began to be more frequent in industry. In recent years, the
interest in EMS also increased in the service sector and the public sector. The development
of environmental management is illustrated in Figure 1. [6]

Figure 1 History of the environmental protection [6]
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3. Environmental policy in the EMS context
The EU environmental policy is directed so that in the future will be allowed the admission to
the market only those companies that have open an environmental policy, it means, they are
capable to demonstrate to general public that their activities and production activities are
environmentally acceptable, it means, friendly in relation to environmental protection.
The companies are therefore encouraged by EU legislation to open environmental policy and
therefore they reorganized its management structure in accordance with accepted
environmental principles, mainly in environmentally sensitive issues - the protection of
human health and protection of ecosystems. This tendency was also gradually extended to
all sectors, which means that organizations will have to fulfill the requirements contained in
the environmental management system EMS according to Standard ISO 14001, respectively
EMAS III. The behavior of businesses subjects in the market environment, which is
accompanied by the internationalization and globalization, is oriented to solve decisive
objectives of product policy related to their competitiveness and ensuring of long-term profit
and profitability. The environmental policy is part of state economic policy. Its aim is to join
into the production and consumption decisions of products market operators with the aim to
achieve the change of "the consumption patterns". This change implies the application of
tools and methods that ensure the high environmental efficiency it means reduction of
environmental damage in achieving the required economic efficiency, it means reduction of
undesirable product in the economic system [6].
EMS is the effective tool in managing and reducing of negative impacts on the environment,
which is gradually applied globally in many manufacturing companies, service organizations,
but also in state and local governments. The benefits of the introduction of EMS in
organizations can be divided into several groups [6], see Table.1.
Table1 The benefits from introduction of EMS in organizations
Groups
of benefits
Economic
benefits

Benefits for
firms

Employee
relations

Outputs
− energy saving,
− waste minimization - reducing the cost of disposal
− economic use of raw materials, recycling, use of waste as secondary raw materials
− transparency and traceability of costs
− minimizing of environmental charges and fines for environmental pollution
− possible tax benefits, reducing of the cost for insurance
− tool for obtaining the data, necessary for planning and goal of settings
− assess of the environmental impact and effectiveness of the measures
− early identification and visibility of environmental issues and risks
− reducing of the risk of violation of laws and criminal penalties
− minimize the risk of environmental accidents
− increase the morale of the organization
− reducing of the impact on workers' health
− reducing of the workers' individual responsibility for damage to the environment
− means for shaping of environmental awareness

Public
relations

− the valuable communication tool with interest groups
− improving of the image of the organization
− good relations with the public and local administration

Business
and
marketing

- achieving of the certification according to Standard ISO 14001
− competitive advantages in world markets
− improving of the image of the products
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4. Environmental importance of small and medium enterprises
By the definition of the European Union is an organization regarded as small and medium
enterprises (SMEs) with less than 250 employees and has an annual turnover of less than 40
million EUR or the annual total balance sheet not exceeding 27 million EUR. The company
must be an independent enterprise, it means, 25% or more of the capital or voting rights
must not have be held by the biggest businesses. The companies, which are suitable for the
definition, create 99.8% of all EU companies, they make 66% of total employment and 65%
of trade turnover [9].
The sector of small and medium-sized worldwide businesses represents about 70% of gross
domestic product, although there are significant differences between the countries. The
previous research has shown that SMEs are important not only in financial terms, but that
this industry also has a significant impact on the environment. Some authors argue that small
and medium enterprises are collectively responsible for a significant part of the total
environmental burden and may contribute up to 70% s of the total industrial pollution. It
should be noted that this figure is a rough estimate and is not based on empirical data.
Besides a large collective impact on the environment a number of SMEs control over their
effects [1].
These facts show that it is important that small and medium-sized businesses have access to
tools that can help them to achieve compliance with the requirements and to improve their
environmental activities. The need for instruments is even more enhanced by the fact that
many small and medium-sized businesses are often located in light industrial areas, and are
often located near residential areas. One of the tools that can be used by small and mediumsized businesses is the introduction of an environmental management system.

5. Barriers to the introduction of EMS
The EMS are often presented as a suitable tool for larger companies [5]. It is also clear that
EMS was mainly adopted by large companies. Appropriateness of the EMS and its most
common standard, ISO 14001 for small and medium-sized businesses is often discussed.
There were even opinions and attitudes that small and medium-sized businesses were not
taken into account in establishing of standards and therefore it is unsuitable for these
companies. The strategies and tools designed especially for large organizations are often
transferred to smaller organizations and EMS is no exception [3].
Although the appropriateness of the EMS according to specification in Standard ISO 14001
can be questioned for smaller firms, even under pressure from the customers and small and
medium-sized enterprises, it pays to find the resources and time to implement this system
and certify it. One of the example is the automobile industry, where car manufacturers, such
as General Motors, Daimler-Chrysler, Ford, and Toyota, has adopted Standard ISO 14001
and require from their suppliers to do the same as a condition for further business [4].
Many of small and medium-sized enterprises complain about the complexity of the ISO
14001 standard and the high cost of system implementation and the certification. Really, the
standard complexity and the lack of human and financial resources are often mentioned as
reasons, why many small and medium-sized enterprises do not want to accept EMS. The
small and medium-sized enterprises need the access to the implementation of which would
be adapted for smaller firms to adopt EMS and to go for the certification. To overcome
barriers to EMS implementation by small and medium-sized enterprises, there are a number
of special requests, which are classified into the following four categories:
− standardized solution for EMS implementation,
− partial approach with rewards on the road to the certification,
− professional management,
− common EMS and group certification.
The common approach has evolved in recent years and its popularity is growing among
small and medium-sized enterprises. In Sweden, the common EMS and group certification
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gained a great attention and today there are many companies, where they work with shared
EMS systems. Some of them have completed certification or planning to in the near future.

6. Conclusion
Environmental management in the field of manufacturing and services is one of the most
effective tools of achieving the priority objective – it means minimizing negative impacts of
production activities on individual components of the environment. Although in the Slovakia
many progressive businesses has built in their service operations such systems, it is
necessary that these activities have become more numerous, which can be achieved by their
dissemination in the field of small and medium-sized enterprises. The basic strategic goal of
every business entity is permanently successfully sell their products, meet the need,
requirements and expectations of their customers by increasing of product quality and by
degree of impact on the environment. And as a direct impact of a product or service on the
environment for its use, as well as the overall environmental performance of the supplier and
its image in the field. Every company needs for its long-term success a support of
surroundings. If the neighborhood surroundings also must to support the company, it must be
the firm action also from the view of protection of the environment and health of the
population on the environment positively and it means by creating conditions for permanent
improvement of its environmental profile, reducing the rate of endangering of the surrounding
area, its employees and improving of the hygiene in the workplace. For MSEs is essential
strategy in the field of environmental policy to accept the new conditions of voluntary
environmental legislation. The small and medium enterprises can choose basically two ways
to roll on a trajectory of acceptance of open environmental policy – to implement in EU
accepted System of environmental management and audit (EMAS III), or certificate
according to international standard ISO 14001 - EMS, which are base environmentally
oriented production strategies.
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Business decision making in small and medium-sized enterprises (SME’s) is a process
focused on improvement of business efficiency. Considering that small and mediumsized enterprises are less complex systems, modeling and implementation of decision
making techniques is easier than in large corporations. Debt financing in performing
business activities demands particular consideration of SME’s stakeholders to ensure
continuity of operations and to avoid accompanying risks. Statement of financial
position reports the structure of borrowed and owned capital. Debt to asset ratio and
equity to assets ratio do not give sufficient information on the indebtedness quality of
a company. Due to insufficiency of information based only on capital structure it is
suggested to use additional ratios for SME’s solvency evaluation. In context of
business solvency evaluation analyst can use profitability ratios. The effect of
financial leverage is crucial for determining ability to evaluate indebtedness of a
company by using return on total assets and return on equity. The aim of this paper is
to determine the existence of a relationship between capital structure and capital
costs relating to profitability ratios for the companies that use external sources of
financing on the sample of Croatian SME’s. The conducted analysis confirms the
existence of relationship between return on assets and return on equity in terms of
efficient debt financing of business activities. The results of this analysis can be
useful for company’s management but also for other stakeholders as a valuable tool
for improving the efficiency and business development of SME’s.
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1. Introduction
Accounting profession has an irreplaceable role in the management process of small and
medium sized enterprises (SME’s). One of the most important assignments of an accounting
profession is preparing and disclosure of financial statements. These financial statements
make significant information potential for the decision making process of those interested in
the management of small and medium sized enterprises. In other words, stakeholders must
have relevant and material information on the company prepared on a timely, regular basis
and prepared in accordance with high quality standards of accounting. Based on relevant
and material information prepared in a timely and regular basis in accordance with high
quality standards those interested in the management can evaluate the financial position,
performance, cash flows of the SME’s. Also, financial statements present a great information
potential for evaluating the indebtedness quality of the company.
Recent financial crises and bankrupts of many companies highlighted the need for evaluating
the indebtedness quality of the companies. The recent financial and economic crises were
the most severe in decades and deeply affected the business and financing environment all
the entities but especially SME’s. In other words, changes in business environment and
economic disruption have the great influence on the modern market economy, in general, but
especially on the business position, performance and cash flows of small and medium sized
enterprises (SME’s). It is a fact, considering small and medium sized enterprises, financing is
one of the most important issues when performing business activities. Due to the bad quality
of indebtedness, many SME’s were not able to repay their debts and they simply
“disappeared” out of the market in recent financial crises. This was an incentive to explore
indebtedness quality of the Croatian SME’s using the traditional financial ratios and reach
some conclusion that can improve the stakeholder's business decision making process. The
result of this analysis can be useful for those interested in the governance of the SMEs,
when assessing the creditworthiness of small and medium sized enterprises.

2. Possibilities for improvement of management processes in SMEs
Business decision making in small and medium-sized enterprises (SME’s) is a process
focused on improvement of an business efficiency. Considering that small and medium-sized
enterprises are less complex, modelling and implementation of decision making techniques
is perceived as easier than in large corporations. Those charge in governance need
information regardless the level or function of governance in order to accomplish company’s
aims. Information is created in accounting information system which records the business
transactions. Financial statements are prepared as the final product of the accounting
information system primarily intended for use of interested stakeholders. These financial
statements are a base for evaluating the financial position, performance and cash flows of
the company. In order to enhance the quality of information presented in financial
statements, stakeholders use financial ratios as an instrument of business quality
measurement. The business quality measurement based on the traditional financial ratios is
widespread, cost-effective and efficient. In general, there is a perception that financial ratios
are more applicable to large entities because of large volumes of transactions that tend to be
predictable over time. However, due to the fact that application of financial ratios is costeffective and easy to use method for evaluating the business position and performance it is
inventible tool in managing small and medium sized enterprises.
In performing business activities of SME’s financing is one of the most important issues.
Often many business projects of SME’s fail because of its inability to financing. It is well
recognized that SME’s are more dependent on debt financing than are larger enterprises,
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which can turn to other types of finance, such as launching public offering for debt and
equity. The narrow set of financing sources typically available to SME’s make them more
vulnerable to the changing conditions in credit markets. When deciding to grant a loan to the
SME’s, financial ratios can be used as an important instrument of the business quality
measurement. In that sense, financial ratio analysis is of greatest importance. According to
the research [1] it was noted that commercial loan departments give a high significance rating
to selected ratios that primarily measure liquidity and debt. Debt to equity ratio is perceived
by the commercial loan officers as the greatest significance and often included as a part of
loan agreement [1]. In other words, when deciding about the sources of finance, the
importance of leverage ratios needs to be stressed. However, focusing only on the leverage
ratio in financing decisions made by management and other stakeholders, especially
creditors, is not enough. In that sense, the importance of relationship between the leverage
and profitability ratio is of extreme significance.

3. Usage of leverage and profitability ratios in business decision
making process
Financing sources of the company are reported in the balance sheet. Usually it is common to
compare internal and external sources of financing. For this purpose leverage ratios are
useful tool, i.e. debt to assets ratio which is calculated as proportion of total liabilities in total
assets and equity to assets ratio which is calculated as proportion of total equity in total
assets. From that point of view, together they represent the capital structure. Debt to equity
ratio (D/E), calculated as relationship of total liabilities and total equity of the company, is
important ratio. In relevant literature debt to equity ratio represents the financial leverage of
the company. If debt to equity ratio is greater than 1 then a company uses more external
sources of financing. In other case, when that ratio is less than 1, company uses more
internal sources of financing.
In a focus of experts and analysts is to determine optimal capital structure for particular
company. It is useful to combine analysis of leverage ratios with profitability ratios.
„Profitability analysis evaluates whether managers are effectively executing a firm’s strategy“.
[2] In other words, comprehensive overview of company's profitability is irreplaceable tool for
evaluation of business strategy implementation and evaluation.
“In context of profitability ratios it is common to consider profit margin ratio, ROA ratio and
ROE ratio”. [3] Robinson [4], et. al. profitability ratios divide into profitability of revenues and
profitability of investments. Profitability of revenues are gross and net profit margin, while
profitability of investments includes gross and net ROA and ROE. Palepu [5], et. al. and
Gibson [1] emphasizes that ROE, ROA and profit margins are core ratios in business
profitability analysis.
Generally, profitability represents the company’s ability to achieve specified yields in the
context of meeting shareholders’ needs. „Rate of return measures presume that a certain
amount of investment generates economic profits“. [2] The achievement of economic
benefits links the concept of assets in a company and profitability ratios. The company uses
its assets to achieve a certain level of economic benefits, which essentially represents
required level of return for stakeholders, whether creditors or their owners. In that context
there is important impact on profitability of the company with its capital structure. Key role in
assessing company’s indebtedness using profitability ratios has ROA and ROE.
Return on assets (ROA) is a ratio that „tells how much profit a company is able to generate
for each unit of assets invested“. [5] „ROA measures the company’s ability to utilize its assets
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to create profits by comparing profits with the assets that generate the profits“. [1] „The rate
of ROA measures a firm’s success in using assets to generate earnings independent of the
financing of those assets“. [2]
„Operating ROA is a measure of how profitably a company is able to deploy its operating
assets to generate operating profits. This would be a company’s ROE if it were financed with
all equity“. [5] Operating income includes business capability for generating revenue from its
main activity, i.e. it does not include financial activities of the company. Operating income is
approximately obtained by adding interest expenses to net income. „Because accountants
subtract interest expense when computing net income, the analyst must add it back when
computing ROA. However, firms can deduct interest expense in measuring taxable income.
Therefore, the incremental effect of interest expense on net income equals one minus the
marginal tax rate times interest expense. That is, the analyst adds back the full amount of
interest expense to net income and then subtracts, or eliminates, the tax savings from that
interest expense“. [2]
It is possible to calculate ROA by using some derivate of assets like only the one that
„include only interest-bearing debt along with the equity. That way, the ratio compares
earnings available to owners and creditors to the assets that can be claimed by those owners
and creditors“. [6] Even though companies usually have liabilities that don’t have explicitly
specified costs they implicitly exist, for example, discounts from suppliers for early payments.
„Despite the logic of adjusting income in the ROA calculation to account for implicit interest or
adjusting total assets for indirectly invested capital, in all but extreme cases, the materiality of
such theoretically correct adjustments is questionable and the degree of precision in
estimating such amounts is low“. [2]
The fundamental objective of company’s business is generating added value which
represents return for shareholders. Ratio which represents ability of a company to create
added value for owners is return on equity (ROE). ROE „measures the return earned by a
company on its equity capital, including minority equity, preferred equity, and common equity.
As noted, return is measured as net income (i.e., interest on debt capital is not included in
the ROE)“. [4] Ratio includes net income, which represents earnings for owners, and equity,
which is amount of capital invested in business by owners of a company. „ROE is a
comprehensive indicator of a company’s performance because it provides an indicator of
how well managers are employing the funds invested by the company’s shareholders to
generate returns”. [5] „ROE incorporates the results of a company’s operating, investing, and
financing decisions“. [2]
There is a relationship between ROA and ROE. ROA measure the ability of the company to
accomplish required return on total capital of a company. On the other side, ROE measure
the ability of a company to generate earnings for owners of the equity. Accordingly, ROA
includes total returns, in form of net income for shareholders and interest expenses for
creditors.
Business efficiency often is evaluated comparing ROA and ROE. „ROE will exceed ROA
whenever ROA exceeds the cost of capital provided by creditors and preferred shareholders.
If a company can generate a higher return on capital provided by creditors and preferred
shareholders than the cost of those sources of capital, the excess return belongs to the
common shareholders“. [2] Usually it is defined that if a company is capable to achieve ROA
higher than average cost of borrowed capital, it achieves ROE higher than ROA.
Relationship can be explained using financial leverage. „Common business terminology
refers to the practice of using lower-cost creditor and preferred stock capital to increase the
return to common shareholders as financial leverage or capital structure leverage“. [2] „This
economic effect of borrowing is positive as long as the ROA is greater than the cost of
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borrowing. Companies that do not earn adequate operating returns to payoff its interest cost
has impact to reduce their ROE by borrowing“. [5] Financial leverage means that the
company achieves higher rates of returns by using external sources of financing, comparing
to case when a company uses only equity.
ROA is managerial tool for assessment the long term business strategy. Preferred level of
total profitability can be determined by identifying every single cost of debt in capital structure
including preferred return for shareholders and by calculating average weighted average cost
of debt and equity capital (WACC).
At certain level of earnings before interests, ROE is the same for every combination of
financing options, i.e. combination of owned and borrowed capital. “At that efficiency level
company achieves point of indifference using financial leverage. Determining the point of
indifference represents a critical decision for choosing certain financial structure”. [7] Before
that point there is no financial leverage effect because then ROA is not high enough to cover
interests cost and opposite, after point of indifference, financial leverage begins to act
positively and digressive character of interest cost is expressed. “From quantitative view,
point of indifference of using financial leverage is achieved when ROA is equal to interest
rate of a company”. [7] It is situation in which ROE is equal for every combination of using
owned and borrowed sources of financing. „As long as a company is able to borrow at a rate
lower than the marginal rate it can earn on investing the borrowed money in its business, the
company is making an effective use of leverage and ROE would increase as leverage
increases. If a company’s borrowing cost exceeds the marginal rate it can earn on investing,
ROE would decline as leverage increased because the effect of borrowing would be to
depress ROA“. [4]
According to Palepu [5], et. al. it is possible to decompose ROE using ROA, effective interest
rate and financial leverage as follows:
Net income Net income + Interest expenses
=
+ [Spread ∗ Financial leverage]
Equity
Total assets
Spread =

Net income + Interest expenses
− effective interest rate
Total assets

Financial leverage (FL) =

External sources of %inancing
Internal sources of %inancing

[1]

[2]

[3]

It is possible to decompose ratios as noted when are known costs of using every single type
of debt financing. In that case, ROE is possible to obtain as relationship of ROA, effective
interest rate and financial leverage. Spread represents remainder of ROA after deducting
known effective interest rate. Spread is realized yield on owned sources of financing which
need to be corrected for company’s financial leverage and ROA. Financial leverage (FL) is
obtained as relation of borrowed sources of financing and owned sources of financing and it
is known as debt to equity ratio as mentioned earlier. „A company’s spread times its net
financial leverage, therefore, provides a measure of the financial leverage gain (FLG) to the
shareholders“. [5] Financial leverage gain represents realized increase in ROE as a result
debt financing. Cases where total cost of borrowed capital is not known, for simplicity, it is
possible to calculate, average cost of total borrowed capital as relationship of total interest
expenses and total external sources of financing.
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Net income + Interest expenses
Interest expenses
FLG = '
−
* ∗ FL
Total assets
Total borrowed capital

[4]

These relationship can be explained as coefficient which represents positive effects of using
borrowed sources of financing in cases when is higher than 0 and negative effect of using
borrowed sources of financing when that coefficient is negative.

4. Influence of leverage ratios on business profitability in SMEs –
empirical research from Croatia
Analysis of debt financing quality in business activities is performed on the sample small and
middle sized companies in Republic of Croatia. Size of a company in Croatia is determined
by Accounting Law1. Sample includes 335 Croatian companies from which 164 are
considered as small companies and 171 as middle sized companies.
Companies are divided into four groups of activities which include all main real sector
activities in Republic of Croatia. Clustering is performed according to the Croatian Bureau of
Statistics which publishes structural business statistics covering industry, construction, trade
and nonfinancial services presented according to the NKD (National Classification of
Activities – 2007) activity classification in Republic of Croatia (Table 1). Conducted activities
covers ‘business economy’ sector in Republic of Croatia.
Table 1 Groups of activities according to the Croatian Bureau of Statistics which publishes structural
business statistics
A

INDUSTRY
B
Mining and quarrying
C
Manufacturing
D
Electricity, gas, steam and air conditioning supply
E
Water supply; sewerage, waste management and remediation activities
B
CONSTRUCTION
F
Construction
C
TRADE
G
Wholesale and retail trade; repair of motor vehicles and motorcycles
D
NONFINANCIAL SERVICES
H
Transportation and storage
I
Accommodation and food service activities
J
Information and communication
L
Real estate activities
M
Professional, scientific and technical activities
N
Administrative and support service activities
S95 Repair of computers and personal and household goods
Source: Croatian Bureau of Statistics

In Republic of Croatia in year 2011 in total 83.354 small and middle sized enterprises
disclosed their financial statements to Financial agency (Table 2). Selected sample consist of
1

Accounting law in Republic of Croatia determines size of a company by following conditions: Small
companies are those that do not exceed two of the following conditions: (1) Total assets 32,5 million
HRK, (2) Total income 65 million HRK, (3) average number of employees during the financial year less
than 50; Medium-sized companies are those that do not exceed two of the following conditions: (1)
Total assets 130 million HRK, (2) Total income 260 million HRK, (3) average number of employees
during the financial year less than 250; Large companies are those that do exceed two of the stated
conditions for medium-sized companies
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total 335 small and middle sized companies which represents share of 0,20% of total number
of companies that delivered financial statements in year 2011.
Table 2: Number of companies in sample according to groups of activity in 2011 in Republic of Croatia
Number of companies that
delivered financial statements in
2011

Group of activity

Middle
size

Small

A
B
C
D

Industry
11.326
Construction
11.461
Trade
25.278
Nonfinancial services
34.091
UKUPNO
82.156
Source: Croatian Bureau of Statistics

Total

Small

11.837
11.590
25.603
34.324
83.354

511
129
325
233
1.198

Share of
analyzed
companies in
total number of
companies

Number of companies in sample

45
34
43
42
164

Middle
size

Total

95
69
94
77
335

50
35
51
35
171

0,40%
0,30%
0,17%
0,12%
0,20%

Analyzed companies in 2011 in Republic of Croatia had a mean debt to equity ratio (D/E)
4,46 with a standard deviation of 8,40 and high relative variability of 188,20% (Table 3).
According to these results analyzed companies finance their businesses using mainly
external sources of financing. Mean ROE is higher (24,80%) than mean ROA (9,95%). Mean
interest expenses to total borrowed capital relationship (ROI) is lower than mean ROA.
Accordingly, financial leverage gain (FLG) is positive (0,149). FLG of 0,149 represents
increase of ROE due to using external sources of financing.
The highest range between minimum and maximum value had ROE, followed by financial
leverage gain (FLG). ROI had stable values in all analyzed companies which suggest that
small and middle sized enterprises in Republic of Croatia has little bargaining power in
achieving a lower cost of external capital.
Table 3: Descriptive statistics of selected financial ratios for analysed companies in Republic of
Croatia
VARIABLE

DESCRIPTIVE STATISTICS
VALID N

335
335
335
335
335

D/E
ROA
ROE
ROI
FL

MEAN

4,464
9,95%
24,80%
4,03%
0,149

MINIMUM

MAXIMUM

STD.DEV.

COEF.VAR.

0,000
0,00%
0,00%
0,00%
-0,172

64,600
82,67%
508,91%
71,23%
4,851

8,401
13,04%
41,00%
8,53%
0,347

188,204
131,0936
165,3414
211,5181
233,372

Table 4: Results of multiple regression analysis
Regression Summary for Dependent Variable: ROA
R= ,70596329 R2= ,49838417 Adjusted R2= ,49383780
F(3,331)=109,62 p<0,0000 Std.Error of estimate: ,09279

N=335
b*

Std.Err. (of
b*)

0,635448
0,259371
-0,224082

0,039226
0,039139
0,039435

Intercept
ROE
ROI
D/E

b

Std.Err. (of
b)

t(331)

p-value

0,048902
0,202127
0,396532
-0,003479

0,006904
0,012477
0,059837
0,000612

7,08275
16,19947
6,62686
-5,68227

0,000000
0,000000
0,000000
0,000000
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Due to attempt to determinate the relationship of profitability and leverage ratios multiple
regression analysis is conducted (Table 4). Dependent variable in the model is ROA while
ROE, ROI and D/E ratios represents independent variables.
Measure of predictive accuracy for the regression model in terms of coefficient of
determination 0,498 shows medium prediction ability. Adjusted coefficient of determination of
0,494 confirms conclusion on predictive ability. Statistical significance of the overall
regression model is tested using F-test. According to the calculated F-value 109,62, with a
critical value for a given alpha level 5%, and [3,331] degrees of freedom 2,60 reach the
conclusion that the regression model does explain a significant proportion of the variation in
ROA. Testing by p-value conclusion is the same.
Concluding that overall model is significant means that at least one independent variable
explains a significant proportion of the variation in ROA. At the next phase it is necessary to
determine significance of each independent variable using t-test and p-value at significance
level 5%. Calculated p-value for each independent variable is less than alpha which means
that null hypothesis is rejected and conclusion is that all independent variables are
statistically significant in the conducted regression model. Both, the t-test and p-value test
gave the same results.
Table 5: Correlations of dependent and independent variables in multiple regression model
Correlations

Variable
ROE
ROI
KF
ROA

ROE

ROI

1,000000
-0,000048
0,122301
0,608030

KF

1,000000
-0,102799
0,282376

ROA

1,000000
-0,173030

1,000000

“Multicollinearity occurs when independent variables are correlated with each other and
therefor overlap with respect to the information they provide in explaining the variation in the
dependent variable”. [8] The most significant correlation (Table 5) was found between ROE
and ROA (r=0,608). Using t-test it is concluded that correlation is statistically significant at
significance level 5% (13,976>1,697)2.
Table 6: Redundancy of independent variables in multiple regression model
Redundancy of Independent Variables; DV: ROA
R-square column contains R-square of respective
variable with all other independent variables

Variable
Toleran.
ROE
ROI
KF

0,984884
0,989273
0,974476

R-square

Partial (Cor.)

0,015116
0,010727
0,025524

0,664995
0,342248
-0,298123

Semipart
(Cor.)

0,630627
0,257976
-0,221204

VIF

1,015348
1,010843
1,026192

Tolerance is measure of multicollinearity, “which is defined as the amount of variability of
selected independent variable not explained by the other independent variables”. [9]
Tolerance levels in multiple regression model are high, meaning that there is no
2

Significance of coefficient of correlation can be computed using following formula:
-(. − 2)
+=,
√1 − , 2
where t = empirical value, r= correlation coefficient, a N = sample size.
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multicollinearity problem among variables (Table 6). Variance inflation factors (VIF) for
independent variables confirms no multicollinearity problem due to their value lower than 5.
Scatterplot of FP against ROE-ROA
FP = -2,7756E-17+1*x
6

5

4

FLG

3

2

1

0

-1
-1

0

1
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3
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5
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ROE-ROA

Figure 1: Relationship between financial leverage gain and difference between ROE and ROA in
analysed SME’s in 2011 in Republic of Croatia
Scatterplot of multiple variables against FP
ROA = 0,0803+0,1291*x
ROE = 0,0803+1,1291*x
ROI = 0,0442-0,0262*x
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Figure 2: Scatterplot of selected profitability ratios and coefficient of financial leverage gain in
analysed SME’s in 2011 in Republic of Croatia

Conducted multiple regression analysis confirmed the connection between the profitability
and the leverage ratios in evaluation of debt financing validity. Financial leverage gain is
directly connected to structure of financing sources in the balance sheet. In other words, it is
a coefficient of change in ROE due to financing external sources (Figure 1).
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In cases where return in equity is higher than ROA, coefficient of FLG will be positive, and
vice versa (Figure 2). There is positive relation between difference of ROE and ROA
comparing to coefficient of FLG. The greater the difference between to ratio is, the coefficient
of FLG in higher. Higher financial leverage gain means greater increase of ROE due to using
of external sources of financing.

5. Conclusions
Financial statements make significant information potential for the decision making process
of those interested in the management of small and medium sized enterprises. Also, financial
statements present a great information potential for evaluating the indebtedness quality of
the company. Recent financial crises and bankrupts of many companies highlighted the need
for evaluating the indebtedness quality of companies. Due to the bad quality of indebtedness,
many SME’s were not able to repay their debts and they simply “disappeared” out of the
market in recent financial crises. Financing sources of the company are reported in the
balance sheet. Usually it is common to compare internal and external sources of financing.
For this purpose it is practical to use leverage ratios. In a focus of experts and analysts is to
determine optimal capital structure for particular company. It is useful to combine analysis of
leverage ratios with profitability ratios. Given data of conducted analysis of SME’s in year
2011 in Republic of Croatia provided in scatterplot confirms results obtained by multiple
regression analysis and conclusions maid using relationship between results. If ROA is
higher than ROE then relationship of interest expenses and external sources of financing is
higher than ROA and in that case coefficient of FLG is negative. In point of indifference when
coefficient of FLG is equal zero, then all three profitability ratios are the same. In cases in
which ROE exceeds ROA, relationship of interest expenses and external sources of
financing is lower than ROA and coefficient of FLG is positive within SME’s.
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In the course of 2013 Serbian economy was sending some good signals, such as a
shift in business demography and positive trends in foreign trading. There were also
welcome political events, like the granting of the EU candidate status to Serbia and
the drafting of the National Integrated Innovation Support Program. However, one has
to be aware that the level of competitiveness of Serbian companies, including the
SMEs, on the global market is low. These economic entities are faced with recession
and, at the same time, with a deteriorating business climate as market reforms have
lost their momentum.
Given that innovation is seen as a key to the improvement of competitiveness, a
comparative analysis for Serbian SMEs vis-à-vis the region and a broader EU
environment was done, as well as a dynamic analysis. It is suggested that
comparative advantages of Serbian SMEs lie with innovators, financial support, ISO
standardization, audio - visual services exports, ICT imports, costs of redundancy
dismissal, secondary level education and graduation in science and engineering. At
the same time there is room for improvement with human resources, linkages between
business and research institutions, intellectual assets, scientific system, tax payment
system, investment and cluster development also need to be improved.
In order to create a more encouraging business environment particularly important is
to continue with market reforms. Measures of general support to SME development
should be strengthened in an aim to create critical number of small economic entities.
Special measures should be implemented to dynamic SMEs.
Keywords: innovation, competiveness, support, SMEs

1. Introduction
The global economic crisis negatively affected Serbian companies in general, and SMEs
were no exception. Economic activities overall were hampered, the number of the employed
decreased, and the access to the world market was weaker. There were two factors that
played an important role in this: the so–called ‘W effect’ (repeated recessions) in the EU and
a prolonged crisis.
Nevertheless, there were some positive, encouraging signals of recovery in 2013. After two
years of negative business demography, the number of businesses increased again although
shops were still suffering (their demography was negative). The second positive sign was an
increasing foreign trade volume, with the export volume rising more than the import volume,
and the foreign trade balance shrinking as a result. The third positive signal was sent when
Serbia became the official candidate for EU membership and started negotiations.
In order to address a low level of competitiveness of the national economy on the global
market and a low technological level of products exported, in 2008 Serbia started to make a
shift in policy support to SMEs development by introducing measures that bolster mainly fast160
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growing companies, including the fastest ones called gazelles. The Innovation Union
Scoreboard (IUS) is an instrument of the European Commission (EC) for assessing and
making comparative analyses of innovation performances. It comprises 3 main groups of
indicators (indicators of political support, indicators of performances of economic entities, and
indicators of effects of innovation activities) and 8 dimensions, capturing in total 25 different
indicators. Global Innovation Index (GII) relies on two sub-indices, the Innovation Input SubIndex and the Innovation Output Sub-index, each built around pillars. Five input pillars
capture elements of the national economy that enable innovative activities. Two output pillars
capture actual evidence of innovation outputs. Each pillar is divided into sub-pillars and each
sub-pillar is composed of individual indicators (84 in total). In order to identify room for
improvement, the IUS and GII were carefully crafted to point to weaknesses of SMEs vs.
companies within the region and in a broader EU environment. It is important to find
opportunities for the enhancement of competitiveness, and innovation is seen as a key
factor.
The aims of the proposed paper are: to shed light on the present level of SMEs innovation
development, to highlight both weaknesses and strengths of Serbian SMEs, and to
summarize useful policy recommendation for SMEE support.

2. Research background - innovation by SMEs
SMEs are, without a doubt, important for innovation in manufacturing and services. The role
of SMEs in innovation was deeply analysed by and widely rests on the Schumpeterian
growth theory – the explanation of the so-called waves of creative destruction and
innovation, mainly based on mutual competition and innovation of small and medium-sized
companies [1].
There are various channels through which SMEs make a difference with respect to
innovations. Harrison and Watson point to the flexibility of SMEs, their simple organizational
structure, and their low risk and receptivity as the essential features that facilitate their
innovation [2]. In the time of the economic crisis companies with a relatively small number of
employees and a low capital volume can transfer their sources from one industry to another,
adapt to changing (worsening) conditions by reducing the number of employees, and
respond to a changing demand on the market more easily than other companies (large
ones).
Another point has also been thoroughly examined and proved, namely that SMEs engage in
technological innovation in a wide range of sectors and act as significant sources of
employment and productivity growth [3]. It is widely recognised that the SME sector is the
main source of both employment growth and productivity growth [4]. However, one should
bear in mind that innovation in manufacturing sectors often turns out to be an especially
complex process, which is reflected in the type of technology, the gap between the start-up
size of a firm, and the minimum efficiency scale required to sustain a sector amid market
uncertainty. This results in the process of selection in which new innovators replace older
and less productive firms. Thus a pattern emerges in which young and small firms tend to be
an important driver of innovation.
The relation between the technological level of a company and employment was also
examined. It seems that knowledge-intensive companies and sectors (KIS) are, on average,
more likely to survive and have a longer lifespan than non-hi-tech and low knowledgeintensive firms. Companies in KIS sectors do not generate more employment at their birth
than firms in the low KIS (LKIS) sectors, but the KIS companies do contribute to overall
employment growth substantially. In KIS sectors relatively more companies are created,
while relatively fewer companies fail. A higher survival rate suggests that even if the
businesses do not grow over time, their share in total employment can rise [5].

3. Innovation Union Scoreboard (IUS) and Global Innovation Index
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The Innovation Union Scoreboard (IUS) is a tool of the European Commission for the
evaluation and comparative analyses of innovation performances of the EU member states
and acceding countries (Croatia until June 2013, Serbia, Iceland, FYROM, Norway, Turkey
and Switzerland), and for the identification of strengths and weaknesses of their research
and innovation systems. This instrument enables the monitoring of implementation of the
Innovation Union as one of the seven most significant initiatives of Europe 2020: A European
strategy for smart, sustainable and inclusive growth [6].
The Innovation Union Scoreboard (IUS) is developed largely following the methodology of
the previous instrument, the European Innovation Scoreboard (EIS). It distinguishes between
3 main types of indicators (Enablers, Firm activities, and Outputs) and 8 innovation
dimensions, capturing in total 25 different indicators.
On the basis of aggregate indicators of the national innovation performance, a composite
index is calculated – the Summary Innovation Index – which summarizes the performance of
25 IUS indicators. The IUS indicators include [7]:
Support indicators - Enablers capture the main drivers of innovation performance external to
the firm and differentiate between 3 innovation dimensions:
• Human resources – highly skilled and educated people. The indicators capture new
doctorate graduates, population aged 30-34 with completed tertiary education, and
population aged 20-24 having completed at least upper secondary education;
• Research systems – international competitiveness of the scientific base. This
dimension includes 3 indicators and measures international competiveness of the
science base by focusing on the international scientific co-publications and non-EU
doctorate students;
• Finance and support – availability of finance for innovation projects and support of
governments for research and innovation activities. The dimension includes 2
indicators and measures the availability of finance for innovation projects by venture
capital investments and the support of governments for research and innovation
activities by R&D expenditure by universities and government research organizations.
Company activities indicators – Firm activities capture the innovation efforts at the level of
the firm and differentiate between 3 innovation dimensions:
• Firm investments – different types of enterprises' innovation investments. It includes 2
indicators of both R&D and non-R&D investments that firms make in order to
generate innovations;
• Linkages and entrepreneurship – entrepreneurial efforts put into collaboration among
enterprises – innovators as well as with the public sector. It includes 3 indicators that
measure innovation capabilities by looking at SMEs that innovate in-house and
collaboration efforts between innovating firms and research collaboration between the
private and public sector;
• Intellectual assets – different types of protection of the Intellectual Property Rights
(IPR). It captures different forms of IPR generated as a throughput in the innovation
process, including PCT patent applications, community trademarks and community
designs.
Indicators of the effects of innovation activities - Outputs capture the effects of firms'
innovation activities and differentiate between 2 innovation dimensions:
• Innovators – the number of enterprises that have introduced innovations onto the
market (a product/service or a production process innovation) or within their
organizations. It includes 3 indicators, covering both technological and nontechnological innovations and the presence of high-growth firms;
• Economic effects – economic effects on employment, exports and sales as a result of
innovation activities. It includes 5 indicators and captures the economic success of
innovation in employment in knowledge-intensive activities, the contribution of
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medium and high-tech product exports to the trade balance, exports of knowledgeintensive services, sales due to innovation activities, and license and patent revenues
from selling technologies abroad.
Based on innovation indicators and the analysis of innovation trends, countries fall into the
following four categories [8]:
• Innovation leaders, with performance at least 20% above that of the EU-27
average;
• Innovation followers, with performance close to that of the EU-27 average, i.e.
less than 20% above and less than 10% below that of the EU-27 average;
• Moderate innovators, with performance below that of the EU-27 average, i.e.
between 10% and 50% below that of the EU-27 average, and
• Modest innovators – catching-up countries, with performances well below that of
the EU-27 average, namely by more than 50%.
The Global Innovation Index (GII) relies on two sub-indices, the innovation Input Sub-Index
and the Innovation Output Sub-Index, each built around pillars [9]. Five input pillars capture
elements of the national economy that enable innovative activities: institutions, human capital
and research, infrastructure, market sophistication and business sophistication. Two output
pillars capture actual evidence of innovation outputs: knowledge and technology outputs and
creative outputs. Each pillar is divided into sub-pillars and each sub-pillar is composed of
individual indicators (84 in total). Sub-pillar scores are calculated as the weighted average of
individual indicators; pillar scores are calculated as the weighted average of sub-pillar
scores. The framework explained is revised every year in a transparent exercise to improve
the way innovation is measured.

4. Comparative analysis of the innovation level of SMEs
Based on innovation indicators and the analysis of innovation trends, observed countries fall
into the following four categories [7]:
• Innovation leaders: Denmark, Finland, Germany, and Sweden, with performance at
least 20% above that of the EU-27 average;
• Innovation followers: Austria, Belgium, Cyprus, Estonia, France, Ireland, Luxemburg,
Netherlands, Slovenia and the UK, with performance close to that of the EU-27
average, i.e. less than 20% above and less than 10% below the EU average;
• Moderate innovators: Czech Republic, Greece, Hungary, Italy, Lithuania, Malta,
Portugal, Slovakia and Spain, with performance below that of the EU-27 average, i.e.
between 10% and 50% below the average, and
• Modest innovators–catching-up countries: Bulgaria, Lithuania, Poland and Romania,
with performance well below that of the EU-27, namely by more than 50%.
The Republic of Serbia was first included and examined in such an analysis (IUS) in 2009,
which represented an important step in the exploration of national innovation potentials and,
in particular, the SMEE sector. The analysis of innovation performance is a starting point for
further research and decisions about possible actions in steering innovation activities in
companies in Serbia, especially where support activities on the part of the state are needed
in line with objectives and priorities set out in strategic development documents.
It is a relatively satisfying fact that Serbia belongs to the third group of countries – moderate
innovators with a below average performance. Such a score is encouraging to some extent
considering that for other economic performances, including the international level of
competitiveness, Serbia is ranked worse. In 2012 (as the last year estimated) Serbia was
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well below the Summary Innovation Index (SII) – the EU-27 average composite innovation
index (0.544 and 0.365, respectively) [7].
As for the Summary Innovation Index (SII), Serbia is by 1/3 below the EU average (at 67.1 if
the EU-27 average is taken as 100). If we look at innovation performance scores per
dimension (Graph 1), Serbia is well-ranked for Finance and support, and Innovators (levels
96.2 and 92.8, respectively). In comparison to the EU average, the poorest results were
recorded for Intellectual assets and somewhat better ones for the Research system (only 3.1
and 46.7, respectively) [7].
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Graph 1 Innovation performance per dimension

In the comparative analysis of innovation performances, republics of former Yugoslavia are
taken into consideration as control points. It is important to note that for several decades they
pursued the same sort of planned-market economies but, in the meantime, all of them have
started market reforms.
Looking at the Summary Innovation Index (SII) in the period of the current crisis (Graph 2),
one can see that Serbia was improving its innovation performances year by year (from 0.255
to 0.365), on average by 6.8% per year, which is the most among the observed republics of
the former Yugoslavia (FYROM, Croatia and Slovenia) [7]. It is worth noting that two of them,
Slovenia and Croatia, are EU members.
As regards the first dimension, Human resources, Serbia is by 1/3 below the EU-27 average
(65.9 if EU-27 is considered as 100). Compared to other countries, it is at the same level as
FYROM but below Slovenia and Croatia which is at the EU average (0.367, 0.367, 0.671 and
0.586, respectively) [7]. According to the indicator Youth with upper secondary education,
Serbia is close to the EU-27 average but with two others, New doctoral graduates and
Population with completed tertiary education, there is room for improvement. If one looks at
development trends over the period under consideration, one can see that great
improvement (above average) was made with the number of new doctoral graduates, and a
modest one with tertiary level education.
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Serbia is by a half below the EU-27 average for the second dimension, Research system
(0.223 and 0.478, respectively). In comparison to other countries within the region, it is better
ranked than FYROM and Croatia and below Slovenia (0.121, 0.125 and 0.385, respectively)
[7]. For the indicator Non-EU doctorate students, it is well below the EU but scored better
than other countries considered3. It is worrisome that the number of non-EU doctorate
students was decreasing during the period of crisis.
The third dimension is Finance and support and for this dimension Serbia is at the EU
average (0.563 and 0.585, respectively). What underlies such a result is the fact that the
indicator covers R&D expenditure in the public sector and by this indicator Serbia is well
positioned, but for the second one, Venture capital investments, unfortunately no data were
available. During the period of reference R&D public sector expenditures rose considerably,
well above the average (18.1% and 6.8%, respectively) [7].
According to the fourth dimension, Firm investments, Serbia is by a quarter behind the EU
average (0.302 and 0.406, respectively). It is interesting to note that two indicators covered
are at rather different positions as R&D expenditures are low and, at the same time, nonR&D innovation expenditures are pretty high. The crisis particularly adversely affected R&D
expenditure in the business sector that decreased markedly during the period of reference (9.6%, unlike public expenditure) [7].
The fifth dimension is Linkages and entrepreneurship. In this dimension Serbia is by 1/3
below the EU-27 average (0.336 and 0.532, respectively). It is better positioned than
FYROM, close to Croatia, and behind Slovenia (0.125, 0.379 and 0.623, respectively) [7]. It
is interesting to note that for the indicator SMEs innovating in–house Serbia is at the EU
average, for the indicator Innovative SMEs collaborating with others it is behind the average,
and for Public–private co-publications well behind. Collaboration of innovative SMEs with
others advanced a lot during the period 2008-2012 (20.9%), and the other indicator improved
modestly.

3

For scientific publications data were not available.
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It has been mentioned earlier in the text that for the sixth dimension, Intellectual assets,
Serbia is on a very low development level (0.017 and 0.555, respectively). By comparison
with other countries within the region, it is on a similar level as FYROM, well behind Croatia,
and markedly behind Slovenia (0.012, 0.107 and 0.506, respectively). The reason for such a
state is a very low level of Community designs and Community trademarks, while there were
no data available for PCT patent applications. During the period under consideration the
indicator Community trademarks rose above the average, and others did not (11%) [7].
Table 1 Innovation performance scores per dimension
EU27

SI

HR

RS

FYROM

Summary Innovation Index

0.544

0.508

0.302

0.365

0.239

Human resources

0.557

0.671

0.586

0.367

0.367

Open, excellent and attractive research systems

0.478

0.385

0.125

0.223

0.121

Finance and support

0.585

0.521

0.292

0.563

0

Firm investments

0.406

0.437

0.218

0.302

0.241

Linkages & entrepreneurship

0.532

0.623

0.379

0.336

0.125

Intellectual Assets

0.555

0.506

0.107

0.017

0.012

Innovators

0.571

0.476

0.389

0.53

0.478

Economic effects

0.603

0.479

0.35

0.494

0.385

Source: [7]

In the seventh dimension, Outputs–Innovators Serbia is close to the EU-27 average (0.530
and 0.571, respectively). In this dimension it is better positioned than other former Yugoslav
republics (0.478, 0.389 and 0.476, respectively) [7]. For both indicators, which measure
introduction of products and organizational innovation, it is on the average. A more
encouraging fact is that these indicators improved a lot during the period considered (18.4%
and 21.3%, respectively).
The last dimension is Economic effects, and here Serbia is by 1/5 behind the EU-27 average
(0.494 and 0.603, respectively). What serves as a positive sign is Serbia’s better position
than all other considered countries in the region (0.385, 0.350 and 0.479, respectively) [7].
Serbia is on the average or close to it in the following indicators: Employment in KIS,
Knowledge–intensive service export, and Sales of new to market and new to firm
innovations. At the same time it is on a very low level as to License and patent revenues
from abroad. During the period 2008-2012 the indicator License and patent revenues from
abroad improved substantially, while others improved modestly (21.3%, 5.6% and 4%).
Unfortunately, the indicator KIS exports deteriorated in the meantime (-6.9%).
The interesting outcomes can be derived from the estimation of innovation capabilities and
results in 2013 calculated for the Global Innovation Index (GII) [9]. Among 142 economies
included into investigation Serbia was ranked as the 54th, with overall value of GII 37.9. It is
interesting to note that GII for 2012 was higher for Serbia than the year after (40.0), with
better rank (the 46th). Similar results were obtained, like for IUS, especially comparing
Serbian strengths and weaknesses regarding innovative activities. It also prove that overall
business climate in Serbia was deteriorated during the crisis including climate for innovation.
Comparing to other countries of former Yugoslavia Serbia was behind Slovenia, Croatia and
FIROM (according to their rank 30, 37 and 51, respectively, with GII value of 47, 42 and 38,
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respectively) and better positioned than Bosnia and Herzegovina (ranked as the 56th, with GII
value of 36).
According to Output Innovation Sub-Index Serbia was ranked as the 51st, with value of 34.
This sub-index captures 5 pillars. For Institutions Serbia was modestly positioned: the 71st
according to its rank, and value of index of 61. „Cost of redundancy dismissal, salary weeks“
was estimated as its strength. For human capital and research, it was much better estimated
(the rank 50 and value 37), with three strengths: public expenditure per pupil, pupil – teacher
ratio for secondary schools and percentage of graduate in science and engineering. For
Infrastructure Serbia was estimated similar (the rank 50 and value 37), with satisfied level of
implementation of ISO ecological standards, as its strength. Market sophistication can be
pointed as the worst estimated pillar of Serbia (the rank 97 and value 41), with following
weaknesses: investments, venture capital deals per PPPGDP, level of internal and external
competition. For business sophistications Serbia was modestly ranked (the rank 73 and
value 31), with following weaknesses: R&D financed by business, innovation linkages and by
state of clusters development.
According to Input Sub-Index Serbia was ranked as the 63rd, with index value of 42. This
sub-index captures two pillars. According to Knowledge and technology outputs Serbia was
well positioned (the rank 41 and value 34), with following strengths: scientific and technical
articles and the level of ISO certification. At the same time for Creative outputs Serbia was
not well estimated (the rank 84 and value 35). “Intangible assets” and “Generic top-level
domains”, was pointed as weaknesses and “Trademark registration” and “Audio visual and
related services exports”, as strengths.
Table 2 SWOT analysis of innovation performance

-

Strengths
Finance and support
Innovators
Opportunities
Humans resources
Linkages and entrepreneurship

-

Weaknesses
Intellectual assets
Research system
Threats
Economic crisis
Slow market reforms

5. Policy implications
Small and medium-sized companies and shops in Serbia are facing severe limitations to
development and introduction of innovation activities. This is an important obstacle to their
growth, strengthening of their competitiveness, and their contribution to overall economic
development. The business environment is not conducive to innovation, and thus most of the
SMEs do not base their development on innovative products and solutions. These factors
inevitably produce: low competitiveness, low profitability, orientation toward the domestic
market exclusively, limitations to development and, consequently, a short lifespan of SMEs.
In order to alter such an unfavourable environment, we need to create a business
environment which is beneficial for and conducive to development and enhancement of
innovative activities, and to speed up the involvement of domestic SMEs in national and
international innovation and development flows.
Official development policies, strategies and other development documents in Serbia clearly
promote development based on knowledge and innovation. These documents also define
measures and activities, institutions and organizations, mechanisms and programs essential
for the enhancement of innovative activities and development of all economic agents,
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including SMEs [10]. Framework for SME development policy has been comprised of the
Development Strategy of Competitive and Innovative Small and Medium – Sized Enterprises
for the period 2008-2013. It defines medium-term priorities and directions of the development
of entrepreneurship in Serbia. The aim of the Strategy is to develop entrepreneurial economy
based on knowledge and innovation, which creates a sustainable, competitive and exportoriented SME sector. The Strategy is based on 5 pillars, including: Promotion and support of
entrepreneurship and establishments of new enterprises; Human resources for competitive
SME sector; Financing and taxation of SMEs; Competitive advantages of SMEs in export
markets; Legal, institutional and business environment for SMEs.
Good practice examples coming from different countries successful in innovation
development show that efficient support to innovative SMEs consists of a wide range of
activities and measures, programs and institutions, but there are no universal
recommendations. What all successful countries have in common is a clear development
orientation toward a knowledge-based society. This involves the creation of preconditions for
innovation development, such as: the development of a financial sector that stimulates
innovative SMEs, development and strengthening of capacities of scientific and research
public and private institutions, and of different institutions for the support to and linkages
between science and economic entities. Certain comprehensive mechanisms that help SMEs
become innovative are: a) projects designed to develop a favourable environment for
innovations; b) programs and instruments for direct support to SME in development and
implementation of innovations, and c) projects and programs which indirectly contribute to
innovation development within SMEs [11].
As regards findings of the research made, there is a fear that the economic crisis and slower
market reforms could continue to negatively influence the national economy, including the
SMEs. It is necessary to adjust business support policy for SMEs that are by their nature
more sensitive to crisis conditions than large companies, and without a broader support they
are not capable of engaging sufficient sources in a dynamic development:
- Support measures for general SME development should be significantly strengthened;
- Support measures for general SME development should be implemented in combination
with special measures for support the most dynamic companies and so-called gazelles;
- A new growth model should be applied, based on export demand, increased
employment, investments, decreased public consumption, strengthening of the
manufacturing sector simultaneously with the development of the services.
A special attention should be paid to development of dynamic entrepreneurship, as a part of
overall SME support:
- Establishing a complete support system and solving the main problems for enterprises
development in the growth and development stage;
- Transfer for support policy for the overall SME sector into support policy for dynamic
entrepreneurship[p;
- Changing prevailing financing method into combination of public and private sources
(including angels, venture capital and securities financing);
- Giving advantage to dynamic entrepreneurship promising high growth when providing
access to resources;
- Conducting regulatory reforms by combining removing barriers for new company
establishment with creating favourable conditions for dynamic companies and the most
dynamic, so-called gazelles.

6. Conclusion
The recovery of business demography of SMEs, positive developments in foreign trade, and
the official EU candidate status are encouraging signals which suggest Serbian economy
might be close to overcoming the crisis and recession. Given that innovation is a key factor in
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improving competitiveness, the comparative analysis and the dynamic analysis were
performed. The comparative analysis of innovation achievements of SMEs specified that
their comparative advantages on the global market lie in innovators, financial support, costs
of redundancy dismissal, secondary education, ISO standardization, ICT imports, audiovisual services exports and graduate in science and engineering. At the same time it
indicated that there is room for improvement in human resources, investment, tax payment
system, venture capital, cluster development, international and local competition, linkages
between businesses and scientific and research organizations and entrepreneurs. Having in
mind that market reforms have lost momentum during the crisis, the transition process needs
to be accelerated so that the business environment would become attractive for all the
economic agents, including SMEs. In order to increase number of small economic entities
measures of general support to SMEs should be strengthened. Special attention should be
paid to dynamic SMEs and the most dynamic one, called gazelles.
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Abstract
The present study determines firm and entrepreneurship characteristics in small and medium
enterprises (SME-s) active in international trade to investment and growth. Through usage of
data based on interviews from self-organized questionnaire with 180 SME-s in Kosovo, we
investigated factors that influence the investment growth financed by bank loans.
Econometric model of linear regression, indicates that a large number of firm and
entrepreneurship characteristics significantly affect investment growth. The experience of
SME-s in international trade as evidenced from used questionnaire is not show significant
factor to obtain bank loans for relevant SME-s investment growth. Similarly, the sector of
interviewed SME-s did not show our expectations –that the SME-s active in production and
export are more prone to obtain bank investment loans. On the contrary banks have shown
more interest to support financially through bank loans SME-s active in the trade sector. For
most of the banks operating in Kosovo distribution of bank loans is based on SME-s,
business plan, and audit statements. In particular, SME-s collateral is one of the determinant
factors for bank decision on distribution of loans. Generally the commercial banks in Kosovo
treat the SME-s activities as risky endower related with the payback of the bank loans.
However, our findings suggest that there are some factor that do increase the prospects of
SME-s to obtain bank loans. Education of SME-s managers have higher rate of financing
sources through bank loan. The study concludes with respective findings translated in to
recommendations to be considered by relevant stakeholders active in entrepreneurship and
policy making.

Keywords
SME-s, international trade, entrepreneurship, financing through debt, investment growth,
Kosovo.

1. Introduction
It has been stated that SME-s are the engine of economic growth [1], [2]. SME-s generates
employment, they do contribute to gross domestic product (GDP) and they do enhance
technologic innovation [1]. The high relevance of SME-s has been confirmed for the post
conflict countries ince they have a crucial role in over passing difficulties that are
characteristic for transformation processes [3], [4], [5], [6].
The empiric studies of SME-s investment finance is of particular importance [7], [8], [9].
Access to finance, mainly bank financing remains the most crucial element in the
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development of SME-s sector [10]. Moreover access to financing poses greater obstacle for
the SME-s in transition countries that in a long run affects the growth of SME sector
compared to larger firms [7], [8].
In trying to explain SME-s financing from the perceptive of supply side Beck et al. [11] on
their survey of 91 banks in 45 countries found that banks consider SME-s sector as very
profitable. The authors found little variances on the way how banks interact with SME-s
based on developed economies and developing ones. Their conclusion is that enabling
environment is more important than the size of the firm or bank [8].
A considerable number of scholars confirm that SME-s face much difficulties reaching loans,
due to requests for unnecessary documentations which results with higher transaction costs
[8]. According to Audretsch and Elston [12] small firms confront higher financial difficulties
than large ones [8], [13]. Due to the information asymmetry SME-s rather use internal
financial resources than external ones, i.e. bank loans in increasing investments growth [14],
[15], [16], [17], [18], [19].
Kosovo as the newest state in the world undergoing transitional period is not exempt from
financial constraints for SME-s growth. The bank sector in Kosovo is relatively new one.
Currently it comprises of nine (9) newly established commercial banks, which among other
businesses deal with SME-s financial support in the form of investment loans. In particular
the investment loans are of higher relevance to the SME-s that operate in international trade
aiming for development and expansion of their activities [20].
The objective of this study is to assess the role of the factors that influence the investment
growth to the SME-s that operate in international trade. In order to study relevance of the
main factors that impact investment growth through bank loans we have developed
econometric model which defines key variables on investment growth of the SME-s active in
international trade. The group of variables refers to firm characteristic, entrepreneurship and
external sources of finance.
The organization of the work is structured as follows. The first section provides introduction,
background of bank sector in Kosovo and internalization of Kosovo SME-s. In next section
we discuss the theoretical aspect and literature review. In section three we provide the
research hypotheses, data and model specification. In section four we discuss results. The
paper concludes with findings based of research done.
1.1.

Banking sector in Kosovo

The banking sector in Kosovo is a new one. It has been established after the conflict of 1999.
The banking system in Kosovo is regulated by license issued by the Central Bank of Kosovo
(CBK) that at the same time monitors and regulates the banking system. The banking sector
in Kosovo comprises only one of financial institutions that are operating in Kosovo [20].
Entire number of financial sector counts in total 70 financial institutions, including banking
industry, insurance companies, pension funds, and others [21].
The development of banking sector in Kosovo is characterized with the presence of foreign
capital due to the fact that there was not a local capital in place in the beginning of
establishment of banking system. It is to be noted that the first bank comprised of foreign and
local capital was ProCreditBank that still operates in Kosovo as one of the most successful
banks. Its success lies on the collection of deposits and latter the same has been used for
loans. Currently around 72 percent of assets are managed by foreign banks. Seven from
171
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

nine banks operating in Kosovo are of foreign capital. While the presence of foreign financial
institutions has had positive impact on the modernization of the banking system in Kosovo,
there is a risk of dependency from foreign capital.
Since the establishment of the banking sector in Kosovo it was evidenced the growth of
deposits which amounted almost 2.1 billion Euros recording an annual growth of about 8.5
percent [21], [22]. Activities of the commercial banks is dominated by loans out of which 67
percent go to SME-s, 30 percent went to households. The loan structure is comprised of 71
percent in the service sector out of which trade sector absorbed 73 percent. On the other
hand the industry sector market 25 percent of total loans [21]. Agriculture sector holds the
lower share to loans with only 3.5 percent of total loans [20].
One issue to be mentioned here is the fact that interest rate have remind high when
compared to the interest rates in the region in contrary to the expanded loan volumes
annually [20]. In practice it meant that SME-s were forced to obtain investment loans under
very unfavourable interest rates as provided by the banks. The high interest rates in the
banking sector in Kosovo is justified by banks themselves through stating that high rates are
as result of insecurity with loan payback. The banks provided a several factors as country
risk characterized by weak institution, corruption, non functional justice sector, information
asymmetry, poorly developed business plan, insecurity related to collateral implementation,
and others [20]. Despite the above stated there is general opinion of businesses in Kosovo
that commercial banks have engaged in informal silent agreement for sticking to high interest
rates for loan allowance. As a result SME-s sector are using bank loans for investment in
businesses only when they do not have other alternatives. The businesses prefer usage of
internal sources for investments.

1.2.

Internationalization of Kosovo SME-s

The very young and dynamic economy of Kosovo is characterized by its transformation from
centralized planned economy to the market economy with the end of the conflict of 1999.
Before that, Kosovo economy was a typical agrarian, with slow development industry in 80s.
The functionalization of the entrepreneurship in former Yugoslavia has been established
under the Law on enterprises in 1988 which provided for basic conditions of established
private businesses [23]. In fact SME-s in Kosovo are related to political situations in Kosovo
due to the Serbian regime repression that involved expulsion of Kosovo Albanians from
public enterprises. As a result SME-s have been established as a way of survival where
families and community generated income for themselves and assisted the others.
After 1999, SME-s have been regulated by United Nations Mission in Kosovo (UNMIK’s)
legal framework. It was this time when SME-s penetrated in international trade. At first, SMEs involvement in international trade is a result of high demand of imported goods due to the
rebuilding of the country and high international presence. Public enterprises as inherited by
previous system underwent privatization process under Kosovo Trust Agency (KTA). At this
stage Kosovo engaged in Free Trade Agreement with neighbouring countries i.e. FYROM,
Republic of Albania, Republic of Montenegro, BiH, etc. Later, this cooperation resulted with
engagement in a general Free Trade Agreements with countries in region known as Central
European Free Trade Agreement (CEFTA).After the declaration of the independence of
Kosovo in 2008, UNMIK authorities for regulating international trade have been transformed
to local authorities.
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Kosovo in 2012 reached an amount of 3 billion Euros in trade flows, an increasing of 15
percent compared with a year ago. While, exports during the 2012 achieved around 312
million Euros that covers about 10 percent the total imports in Kosovo [20]. Still Kosovo main
trading partners are European Countries (EU) and CEFTA Countries. Kosovo exports to the
EU countries were about 45 percent in 2011 of the total exports which compared with the
previous year is an increase of 5 percent [22]. Related export to CEFTA countries in 2011 we
observe an increase of exports of 26 percent compared to previous years. On the other hand
related to Kosovo imports to EU countries were 42 percent of the overall total imports which
compared to previous year increased by 17 percent. Imports from CEFTA countries were 37
percent of total value, compared with previous year there was decrease of 7 percent.
In the process of export and import of Kosovo, it’s SME-s that are dominating as a most
relevant factor. Currently there are around 110000 businesses registered SME-s [22], of
which 28000 SME-s are engaged in international trade. In their daily business in international
trade SME-s face many problems such as lack of experience, lack professionalism, limited
business information, lack of institutional support, lack of financial means, and others. An
evident obstacle is usage of existing bank loans. SME-s in international trade have more
positive approach to bank loans for investment purposes. On the other hand since relevance
SME-s operate in international trade banks are hesitate to grant bank loans due to the risk
that those SME-s are exposed. Due to the expansion of SME-s in international trade there is
a higher need for financial support in the form of bank loan. Overall, there is existing tension
between a need of SME-s for financial support and bank loan schemes in Kosovo.

2. Theory and literature review
The theoretical framework to which most of the current research literature adheres has been
quite helpful in understanding the financing of SME-s, which influences the performance of
investments, their growth and development, their internationalization in developed and
developing countries. The theoretical framework can generally be describes in terms of the
static trade off theory by Modigliani and Miller [26], the pecking order theory [27], managerial
theory of investments [28], agency theory by Jensen and Meckling [29] and extended by
Stiglitz and Weiss [30].
Based on the neoclassical theory of investment (M-M) internal and external sources of
financing are more relevant than the capital structure for the value of the firm. In the
situations where there is a perfect functioning of the market, the choice between financing
through capital or debt is irrelevant. Therefore, the cost of capital and the market value of the
firm are independent from the value of the firm (Modigliani and Miller, 1958). The theory of
M-M is starts at the following paradigms there are no taxes, there are no transaction costs,
and there are no bankruptcy costs, the equal cost of debt for companies and for investors,
symmetrical information in the market, there is no influence of debt in the profit of the
company before interest and taxation.
Contrary to the M-M, Scott [31] firmly emphasized that 100% tax shield does not exist in
reality, because of distress costs. Scot states that debt leads to legal obligation to pay
interest and principal. Later Fatoki and Asah [32] conclude that if a firm cannot meet its debt
obligation, it is forced in to bankruptcy an incurs associated costs [32]. This theory, in fact,
does not take into the consideration all the other factors, such as: the costs of the bankruptcy
of the firm, the costs of the agency, the impact of debt in profit, the asymmetry of information,
and, therefore, this theory is challenged by other theories [33].
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According to Pecking Order Theory (POT), the firm initially should prefer usage of internal
sources of financing compared to the external ones. , and, regarding external sources, they
prefer debt to capital [27]. Thus, initially SME-s should
use the accumulated profit,
amortization, debt, and, finally, the equity capital. This theory provides that the firms finance
their investment requirements based on a hierarchic order. This can lead to existence of the
asymmetry of information between managers (insiders) and investors (outsiders).
Consequently, managers have more information then investors [27].
The Agency Theory, of Stiglitz and Weiss [30] describe the problem arising as a result of
asymmetrical information, between managers and shareholders on one hand, and the
problem among shareholders, managers and creditors, on the other. They argue that only
SME-s are aware of their real financial structure, the real strength of their investment
projects, and the tendencies for settling up the debt. Therefore, the firm possesses superior
private information [34].

3. Data, research hypothesis, and model specification
In this study datas have gathered from the questionnarie undertaken on 2012. The sample is
comprised from only with the informations from SME-s that are involved in international
trade. The SME-s has been taken randomly, from database at the Agency for Businesses
Registration in the Ministry of Industry and Trade of Kosovo, and it is stratified in three basic
sectors, in order to reflect eventual changes among the production, trade and service firms.
Interviews were conducted directly (face to face) with owners/managers, or financial
managers of the firms. The questionnaire was designed to obtain information’s on firm
characteristics, entrepreneurship and the finance modalities through bank loans.
In this study we have build up this hypotheses:
H1: exporting SME-s are using more bank loans for investment growth than SME-s that are
not exporting
H2: Those SME-s that have business plan are using more bank loans for investments than
those SME that have not developed business plan
H3: SME-s that do poses colateral have more probability to use more bank loans for
investments growth that SME-s that do not have colateral
H4:SME-s that are larger have more probability to reach bank loans than smaller SME-s
H5: SME-s with higher turnover have more probability to reach bank loan for investment
growth
H6:SME that have regular transaction in international trade more easily gain overdraft for
investment growth
H7: SME-s that have experience in international trade are better positioned to get bank loans
for investment growth
H8:SME-s that are managed by educated managers have higher probability for geting bank
loans for investment growths
H9: SME-s that obtain audit statements are better positioned to reach bank loans for
investment growth
The model
LnINVESTGROWTH = 3 + β4 FIRMEXPORT + β2 LARGFIRMS + β5 AUDIT + β6
COLLATERAL + β7 TURNOVER + β8 EXPERIENCE + β9 BPLAN + β: EDUMANAGER + β;
REGULARTC
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We have used linear regression to test the hypotheses. In this model the depend variable is
logarithm of amount of finances received as bank loan by a given firm in 2012. In the group
of independent variables are FIRMEXPORT as a dummy variable which shoes SME-s that
export are using bank loans more frequently. The variable BPLAN as a dummy variable
shows that SME-s that have detailed business plans have more chances to obtain
investment loans. The variable COLLATERAL determined as a value shows that SME-s with
high collateral a better positioned to obtain banking investment loans.
The variable LARGFIRMS as a result determined by the number of employee’s shows that
larger SME-s are more prone to benefit bank loans. The variable TURNOVER determined as
amount of turnover in Euros shows that SME-s that have higher turnover can access bank
loans. The next variable REGULARTC as a dummy variable shows SME-s that have regular
transaction a better positioned to obtain bank loans. Also here is included a variable
EXPERIENCE measured through years active in international trade. The dummy variable
EDUMANAGER shows that SME-s which are managed by education managers are more
capable of getting bank loans. The variable AUDIT as a dummy variable shows that SME-s
which are regular in keeping audit statements have more chance to obtain bank loans for
investment growth.

4. Research findings
In this study we have developed statistical analyses in STATA software. The method for
measuring the impact of explanatory variables on depended variable is Ordinary Least
Square (OLS). We considered as a more appropriate in order to evident the variation of
variables.
From the results obtained in the model on Table 2, it is evident that variable BPLAN have a
positive impact on getting bank loan for firm investment. Also there is a correlation between
achieving investments and audit statements that shows that firms which hold audit
statements benefit higher investment bank loan [35]. Firms that have collateral have higher
possibilities to obtain bank loans and this was confirmed by Maziku [36]. It is stating that the
asymmetric information between the debt-seeking SME-s and the bank, is reflected in the
incapability of the majority of SME-s to provide consistent financial data and coverage of
bank risk through real estate. This has been confirmed also by other authors as a key
instrument in the decision making regarding the use of banking loans by the firms [37], [38].
In addition there is a positive correlation between investment growth and education of
managers (Table 1). The high level of professionalism of human capital (education and
experience) impacts positively the growth of the firm. Young age and low level of education
owners are more prone in using the external sources of financing. In the meantime the
owners of more mature age and with higher education, the so called “wiser” ones, can be
found as less interested for external sources of financing [39].
Based on the results, we conclude that the regression linear model mentioned above is
specified good, given that R-squared 0.38, which shows that the variation in independent
variables explains the variation in dependent variable for more than 38%. In continuation, the
variables FIRMEXPORT, LARGFIRMS, EXPERIENCE and REGULARTC despite that they
have positive sign are not significant in statistical aspect. This shows that the firms in Kosovo
that export do not differ from other firms in international trade. Also larger and experienced
SME-s in international trade are not significant in statistical aspect and this shows that the
longer presence of those firms in international trade is not determined for getting loan for
investment purposes. In addition, the statistical F-test, shows that rest of the independent
variables, jointly are statistically significant, and different from zero.
Regarding the correlation analysis we can conclude that the problem of correlation in
independent variables is not present in our data, given that there are not higher coefficients
in our estimation. The dependent variable has a normal distribution and does not represent a
statistical problem that requires treatment.
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Table 1: Correlation between coefficients at 5% level of significance

FEXPORT

LFIRMS

AUD

COLLAT

TURNOV

EXPER

BPLAN

EDUMAN

FIRMEXPORT

1.0000

LARGFIRMS

0.328

1.0000

AUDIT

0.0678

0.0684

1.0000

0.0888

0.0896

0.6603

1.0000

TURNOVER

0.0063

0.0064

0.1287

0.1580

1.0000

EXPERIENCE

0.0414

0.0417

0.3984

0.3036

0.2015

1.0000

BPLAN

0.0913

0.0904

0.2898

0.3770

0.1592

0.2558

1.0000

EDUMANAGER

0.0497

0.0501

0.1154

0.0341

0.0886

0.0784

0.2889

1.0000

REGULARTC

0.1456

0.1457

0.0955

0.1101

0.0656

0.2052

0.0936

0.6221

COLLATERAL

REGTC

1.0000

Source: Own calculation
Table 2. Determinants of SME-s investments growth financing through bank loans.

LnINVESTGROWTH

Coef.

Std. Err.

t

FIRMEXPORT

.0000428

.0000296

1.45

0.150

.0001013

.0000157

LARGFIRMS

.000029

.0000198

1.47

0.144

9.98e-06

.000068

AUDIT

.2188964

.0672564

3.25

0.001

.0861081

.3516846

.21416

.0498338

4.30

0.000

.3125497

.1157702

TURNOVER

.1286084

.0598119

2.15

0.033

.0105183

.2466984

EXPERIENCE

.036652

.0490946

0.75

0.456

BPLAN

.4111606

.0616921

6.66

0.000

.5329629

EDUMANAGER

.3444844

.0940774

3.66

0.000

.158742

REGULARTC

.104343

.0722254

1.44

0.150

.2469418

_CON

.7006492

.2063279

3.40

0.001

COLLATERAL

P>|t|

[95% Conf. Interval]

.1335824

.2932842

.0602784
.2893583
.5302268
.0382558
1.108014

N=180
2

R =0.38

Source: Own calculation
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5. Conclusion
This paper aims to explore the factors which have an impact on investment growth for SME-s
which are active in international trade. Internationalization of SME-s is a key factor in their
growth and development and a country’s economy in general. Therefore SME-s in
international trade are more in need for the bank loan which they use for increased
investment in business expansion and export in other countries. The Ability of SME-s to
develop proper growth strategy depends heavily on the SME-s potential to invest in the
restructuring and innovations. They require capital investments, which usually is obtained
through access to finance [34].
In our findings, especially bank loan for financing the face export and production is not
attractive for banks, which is contrary to other research findings in this direction. This relates
to the purpose of commercial banks in Kosovo which are not very interested in SME-s which
relate debt repayment term longer than other SME-s whose cycle capital is faster and with
this the return of bank loan. On the other hand SME-s that support audit and attest
statements regular evidence not only for tax administration purposes but also for banking
purposes are the most important factor in the allocation of bank loan for investment purposes
in the case of Kosovo, especially SME-s are trading attractive. In the difficult position of
getting bank loan for investment purposes are SME-s in the agricultural sector. To be
attractive in sharing bank loan to SME-s must possess the sufficient collateral and which can
be converted quickly into cash. We finally describe that despite some limitations that the
SME-s sector results obtained can serve as recommendations for SME-s sector in Kosovo
and policy making institutions.
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How to regain competitiveness, foster industrial renewal and exploit new economic
opportunities has become the key question for European policy makers in these
testing times of rapid globalisation and economic transformation. Cluster policies are
of a huge importance for cluster emergence, growth and development. Generally,
clusters have to be built according to specific economic and social characteristics in
each country. Each country should create its own cluster policy according to its
situation concerning the development of clusters and its specific needs. So, generally,
according to the literature on cluster policies, no standard cluster approach exists.
These policies should be „tailored“ by national governments and not just imitated
from other countries. Their design and implementation is closely connected with the
model of governance. In this paper, specific situation according to cluster policies and
the governance of regional clusters in Croatia would be analysed. After the analysis of
existing national policies, the different models of regional policies and specific
models of their governance should be evaluated. The crucial problem of clusters
development in Croatia is regional and national non-coordination, according to cluster
policies and their governance. The purpose of his paper is to present how cluster
policies and the governance should be created in the small country - Croatia, in which
regional disparities are very high. Dynamic bottom-up and interactive process
between policy makers and practitioners in Croatia does not exist. National
Coordination Body - National Cluster Centre stopped to work in 2010. During the last
decade, there were significant efforts of Ministry of economy and of Croatian
Association of Entrepreneurs, but the National Council on Competitiveness does not
exist. Some Regional development agencies made some initiatives on clusters, but,
although some institutions know why clusters are important, there is no co-operation,
coordination and no synergy between actors, nor mutual trust between them. Our
conclusion is that in Croatia there is a strong need to define institutional instruments
for the policies implementation and monitoring of the whole process. Cluster
development asks for the new way of thinking and of acting between all stakeholders.
The government bodies, as the creators of cluster development policies (i.e.
integrated industrial and innovation policies) play a crucial role in fostering cluster
development. In Croatia a huge task is still to be done, but it should be fast.
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1. Introduction
In the global economy that is constantly changing and that creates new challenges and
threats for all economic agents, the importance of different types of networking among
enterprise becomes one of the best forms for their future competitiveness growth. Today,
there is enough empirical evidence (1) which demonstrates that innovations and
competitiveness growth are mostly geographically concentrated. The importance of location
and its context becomes more important for different stakeholders. In the global economy,
location is one of the sources of differentiation among competitors, which cannot be simply
imitated. Most enterprises all over the world are trying to create clusters. Clusters present the
surrounding that stimulates the creation of the innovations and new knowledge. They are the
specific kind of enterprise networking and of other supporting agents in specific industries
and they strengthen a huge number of economic and non-economic advantages and even
social capital in the regions. Regions with powerful clusters represent the regions- leaders of
innovations, and the regions with a few isolated clusters, or even, without them, cannot reach
such results.
Globalization strengthens the benefits of strong clusters and the costs in the regions that do
not realize clear profile of specialization. Strong clusters are emerging on the open market
where, at the same time, coexist intensive competition and cooperation. They are emerging
mostly in the regions where competitiveness stimulates enterprises and financial institution to
choose some location /region for their future cluster activity. This is mainly the result of the
attractiveness of some region, and not of the artificially created barriers on the international
trade and investment. The globalization is widening the need to combine strong internal
dynamics in clusters with relations among clusters and the markets on different locations (1,
2).
As regional clusters present a specific form of networking between business, public sector
and research and education organisations, the same as the civil sector organisations, due to
the competitiveness growth of a region, they are based on the competition and cooperation.
It demonstrates the local consensus and assumes the strategic networked relations among
the stakeholders.
The purpose of this paper is to research the situation dealing with cluster policies and cluster
governance in a small, new member state of the European Union – Croatia. After
introduction, the second part of the paper explains some general remarks on cluster policies
and their governance. The third part of the paper presents the research results on cluster
policies and their governance in Croatia. The last part gives conclusion which includes some
proposals for the future development of cluster policies and their governance.

2. Cluster policies and cluster governance
Clusters are groups of independent companies and associated institutions that are (3):
• Collaborating and competing;
• Geographically concentrated in one or several regions, even though the cluster may
have global extensions;
• Specialised in a particular field, linked by common technologies and skills;
• Either traditional or knowledge based.
Clusters can be either institutionalised or non-institutionalised and they have a positive
influence on: innovation and competitiveness, skill formation, information flows and growth,
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development and long-term business dynamics. They became the “key term” in new
development initiatives, strategies and policies in last few years in Europe and in the
globalised world.
Cluster development does not allow the implementation of “one size fits all” models, but it
should be “tailored” individually. Cluster approach is a part of the “family” of different
approaches to innovative systems. Clusters require a new way of thinking on national,
regional and local economies. In the European Union the cluster policy becomes the
important component of economic policy. This is specially emphasized in the Lisbon strategy
(6), which was accepted by the European Council in 2000 (4) and in the European strategy:
Europe 2020 (3). Europe 2020 brings out the vision of the European social market economy
for the 21 century. It suggests three priorities: 1. Smart growth, 2. Sustainable growth and 3.,
Inclusive growth (5). In the European Union it is considered that cluster development is
correlated with prosperity and the competitiveness growth in some country (6), and according
to this, cluster policies have a huge importance for further growth.
In most strategic papers it is emphasized that cluster policy is not isolated and independent
and that it embraces all the policies that affect the development of clusters. It has to take into
the account the synergies and interchanges between policies, mainly between industrial and
innovation policies that should (7):
• not be created like traditional, linear, separated ones;
• be built to enhance linkages between the private industry and science community;
• improve innovation - competitiveness nexus.
Cluster policy is very important for the creation and development of clusters. This policy
could be defined as the efforts and government actions to support cluster development.
Cluster policies could be found in different forms, but mainly as separate, or included in
innovation and industrial policies.
There is no “recipe” for cluster development, neither fixed successful “path” that should be
strictly followed. Each country should create its own cluster policy according to its situation
concerning the development of clusters and its specific needs. So, generally, according to
the literature on cluster policies, no standard cluster approach exists. Clusters develop a new
role of enterprises, the same as the new role of governments. There has to be created a new
way of thinking of economic and social changes and processes that could present a shift
from traditional, sequential thinking to comprehensive, long-term thinking and there is a need
for a new way of acting among stakeholders, that will be materialised in a shift from selfish
and individual to acting based on partnership, trust, collaboration, and cooperative
competition.
The public sector has a catalytic role. It has to identify the barriers and the limitations for
cluster development and to strengthen the synergy between all areas of action policies. From
a policy point of view, knowing what could become a cluster (with proper policy stimulations)
is frequently more critical than knowing what is cluster. No fixed receipt for cluster
development policies exists.
The government has crucial impact on the whole infrastructure and it defines the rules of the
game and gives financial support to cluster development. Cluster approach became a useful
framework for the development and application of new role of government, in creation
different forms of indirect support, instead of direct intervention strategies. For cluster policies
to be successful: a “new wave” of those that create policies is needed. They have to combine
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analytical skills for the deep understanding of innovative dynamics and innovative style of
some clusters and the flexibility to decide on their role in cluster development. This involves
experiment and policies that are based.
Generally, cluster policies should combine common and specific goals and the clustering
process although frequently self-evolving, has to be governed efficiently.

3. Cluster policies and cluster governance in Croatia
Cluster policy in Croatia is mainly adjusted with the main strategic guidelines in the European
Commission strategies and policies. But, in Croatia, like in other post-transition countries,
clusters and cluster initiatives are emerging in the last decade. The crucial problem of the
emergence and the development of clusters arise from the statement of the “commodity with
low supply” (8, p. 78), and that is the lack of trust among stakeholders in the economy.
In Croatia, firstly, clusters and cluster policy were mentioned in the paper of the National
Council on Competitiveness “55 recommendations for competitiveness growth in Croatia”. In
the conclusion of this paper, National Competitiveness Council recognised cluster
development as the priority in the innovation development (9). Ministry of Economy, Labour
and Entrepreneurship cooperated with German association of technical cooperation
(Deutsche Gesellschaft für Technische Zusammenarbeit – GTZ) on different projects, among
which is the project of cluster managers education that started its realisation in 2005. In 2006
Ministry published the Cluster management – manual which consisted the results n cluster
management and instruments for cluster managers. In spite of this, European Commission
considered that Croatia there is a lack of attempts for cluster formation (10).
The initial impulse for cluster development was given by the Croatian Association of
Entrepreneurs, by founding the National Cluster Centre (NCC) in 2005. NCC signed the
cooperation on the cluster development project with 12 Central and Easter European
countries, and the contract with the European Commission: PRO INNO Europe and INNO
NETS. NCC was the only representative from 2005 as the member of the EU cluster network
“Pro Inno Europe Inno Nets”. This centre also created five Croatian clusters: small shipbuilding (28 members), automotive cluster (24 members), textile cluster (15 members),
interior and furniture cluster (18 members) and agricultural mechanization (32 members). In
2007, Ministry of the economy, work and entrepreneurship and Croatian Association of
Entrepreneurs signed Central and Eastern Cluster Agreement, as the part of the project:
Central and Eastern European Cluster and Network Area. CEE cluster network is
concentrated on the cooperation among eleven partner regions that have innovation policies
concentrated on clusters and that use INNO network. In PRO INNO Europe project “INNO
actions” 2009 – 2012, Croatia participates as the project partner in Cluster-Excellence.eu,
project that supports excellence of cluster management, and training among cluster
members (11, p. 147). The Croatian government initiated the strategy “Croatian Export
Offense” in 2007, where the creation of six export oriented clusters was presented which
could have the state financial support (12, p. 92):
• Cluster “Water”
• Cluster “Small ship-building”
• Cluster “Textile”
• Cluster “ICT – resolutions”
• Cluster “wood and furniture”
• Cluster “Sea culture - Croatian fish”.
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In the beginning, cluster policy consisted of a few attempts in two approaches, used in the
creation of many European clusters too: bottom-up and top-down approach. Croatian
government supported some cluster initiatives that emerged among enterprise, with bottomup approach. They included some cooperation on the local and regional level. The top-down
approach was concentrated on the support to some strategically chosen clusters, especially
those with export potential. Most clusters were initiated by top-down approach, mostly by
MELE (Ministry of Economy, Labour and Entrepreneurship), and with the external expert
support. But, bottom-up and top-down approaches have to be balanced. The huge problem
in Croatia, is that even Regional development agencies at the county levels created Regional
operation plans, mostly supported by EC (CARDS program), but they did not implemented
these strategies, and the level of coordination and networking among agencies and some
clusters that they have supported is very low.
In the strategic paper: “Strategic development framework 2006 – 2013” the government
stressed out the importance of cluster development and cluster policy as the instrument for
competitiveness and innovations growth (13). All the initiatives dealing with cluster policy
could be divided in a few periods in the last decade (11, p. 145):
• 2004 – 2005. - Croatian Association of Entrepreneurs- some cluster initiatives;
• 2006 – 2007. - Ministry of economy, labour and entrepreneurship and Croatian Export
Offensive, and the foundation of Croatian Association of clusters (by Croatian
Chamber of Commerce);
• 2010 – 2011. - Public invitation by Ministry of economy, labour and entrepreneurship
– for project ”Clusters - with cooperation to success” and new project “Support for
cluster development” started.
In 2011, “Strategy of Cluster Development 2011-2020 in Republic of Croatia” was accepted
by the government. The main goals of this Strategy are presented in Figure 1.

Improvement in
governing the cluster
policy
Strengthening of
clusters

Fostering innovations
and new technology
transfers

New markets and
new clusters

Strengthening of cluster
knowledge and skills

Efficient use of EU funds

Figure 1. The main goals of The Strategy of Cluster Development in Croatia
Source: Vlada RH (14, p. 12).

In this document, some general features, presented in many earlier cluster strategies are
stressed, like:
• Strengthening cluster associations/networks;
• Support to the improvement of cluster and cluster members competitiveness;
• Supporting cooperation with the academic community – Research & Development;
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•
•

Improving cluster competitiveness skills;
Efficient use of EU funds.

The goals of the Strategy include the improvement of cluster policy management, the
fostering of innovations and strengthening of knowledge and skills for cluster development. In
the part of the paper dedicated to the “Measures”, cluster mapping is especially stressed out.
It is much deeper and more complex process of identification of possible connections among
the participant on the market and should be carried out for the improvement of cluster policy
management. The purpose of the mapping research is to give an overview of existing
clusters ant their interconnected relations. The mapping should be carried out in three steps:
1. By National coordination on clusters and the creation of the national coordination
body for clusters;
2. Specialization of regions and the creation of the regional cluster maps;
3. Informing and the promotion of cluster policy with the creation of communication
strategy.
This Strategy includes different measures for the management coordination of the whole
process. Ministry of economy should coordinate all other bodies dealing with cluster
development. Very important goal of this Strategy is to create the framework for the
evaluation of clusters and of their impact on the economy at the regional and national level.
Finally, cluster policy should be integrated with the E$U policy EU-a (14, p. 13). But, in spite
of all these efforts, cluster development in Croatia was not supported by the adequate cluster
policy. The implementation of cluster policy is still not going on. In the whole process,
separate efforts of some Ministries and government bodies exist, but this is not enough for
the implementation of the comprehensive cluster policy implementation.

There was a certain financial support given by the Ministry of economy and other
government bodies, but the clusters are developing mostly with the support of some
European projects and programs, mostly as the expert support (14, p. 9). Still, there is no
coordination among these efforts. On the condition of the European Commission, the Agency
for regional development was founded. It should become the factor for the implementation of
the regional development policy in Croatia. But, again, this Agency is not focused on the
implementation of cluster policy.
Cluster mapping is still not carried out, and the crucial coordination organisation National
Cluster Coordinating Committee does not exist anymore. Namely, National Cluster Centre
existed from 2005 - 2010. Regional specialisation is still not researched too and cluster
monitoring and evaluation is missing the same as the training system intended for all cluster
members. It is obvious that cluster development that asks for a new way of thinking and of
acting among all stakeholders is still missing in Croatia.
From all aforementioned, comes out the statement that all the strategies and efforts were
created as the consequence of externally driven activities in this field of the regional
development. The Strategy (2011), was basically created for the purpose of the application
on CIP “Programme on competitiveness and innovations”, F57 – Seventh programme on
cooperation in the field of science and other programs of the European Union.

4. Conclusion and proposals
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Cluster policy is not isolated and independent. It embraces all the policies that affect the
development of clusters and should provide a framework for dialogue and inter-firm cooperation, and co-operation between enterprises, higher education and research institutions,
public and non-public organisations. Policies of cluster development are the means of
promoting the economic development and structural changes for the rise of innovative
capabilities. They strengthen the position of public administration as a mediator in the
network development among firms in the creation and realisation of the projects. Industrial
and innovation policies should define institutional instruments for the policies´ implementation
and monitoring of the whole process.
The government and its bodies, as the creators of cluster development policies (i.e.
integrated industrial and innovation policies) play a crucial role in fostering cluster
development. They have to coordinate the whole process of creating and implementing
cluster policies. But in Croatia, policies that support cluster development, building business
infrastructure and business support institutions - are defined, and by the support of the
external knowledge (mainly from the EC experts) created as the documents, but,
unfortunately they are still not implemented. The institutional framework for cluster
development is adjusted with EU policies and practice. On the regional level, Regional
strategies: Regional Operation Plans (ROPs) are created and mostly supported by EC
(CARDS program). Their implementation is to be done by the regional development agencies
(12). The huge problem is that Regional development agencies at the county levels do not
coordinate their work among themselves and with the national Regional agency, and, as the
consequence; the level of coordination and networking among all the government bodies
both at national and regional level does not exist. At the same time, a small number of
existing clusters has no real support for its further development. A huge disparity in
competitiveness level among counties and regions in Croatia still exists. Although clusters
are defined in the abovementioned Cluster strategy as the main tool for lowering this
development gap, the implementation of this strategy is missing. These overview of the
development of different /strategies and papers dedicated to the future cluster development,
demonstrate a big problem due to the lack of mutual trust between stakeholders /trust is the
commodity with low supply/ and the lack of institutional cooperation on clusters in Croatia.
Dynamic bottom-up and interactive process between policy makers and practitioners does
not exist. National Coordination Body - National Cluster Centre stopped to work in 2010.
During the last decade, there were significant efforts of Ministry of economy and of Croatian
Association of Entrepreneurs, but the National Council on Competitiveness does not exist.
Some Regional development agencies made some initiatives on clusters, but, although some
institutions know why clusters are important, there is no co-operation, coordination and no
synergy between actors, nor mutual trust between them.
According to this, the existing normative policy on regional clusters that should provide a
framework for dialogue and inter-firm co-operation, and co-operation between enterprises,
higher education and research institutions, public and non-public organisations, just exists
but the gap between the reality - the lack of implementation - and the normative existing
documents is widening. And, as we have explained in this paper, for regional cluster policies
to be successful: a “new wave” of those who create policies is needed. They have to
combine analytical skills for deep understanding of innovative dynamics and innovative style
of some clusters as well as the flexibility to decide on their role in cluster development
support. No fixed “recipe” for cluster development policies exists. In Croatia there is a strong
need to define institutional instruments for the policies implementation and monitoring of the
whole process. Cluster development asks for the new way of thinking and of acting between
all stakeholders. The government bodies, as the creators of cluster development policies (i.e.
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integrated industrial and innovation policies) play a crucial role in fostering cluster
development. In Croatia a huge task is still to be done, but it should be fast.
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The development of entrepreneurship and innovations in BRICS countries (Brazil,
Russia, India, China and the Republic of South Africa) is an important factor of steady
rise of the national economies. Over the next 50 years the BRICS economies (Brazil,
Russia, India, China and the Republic of South Africa) could become the driving force
in the world economy. China and India, respectively, will become the dominant global
suppliers of goods and services while Brazil and Russia will become similarly
dominant as suppliers of raw materials. The share of GDP of BRICS countries in 2012
was 27% of global economy. The leading position among BRICS countries in the
Global Competitiveness Index is held by China (29 place out of 148 economies).
Sustained innovation-led growth would help Russia to solve the problem – in 2020
Russia is dreaming to take 20th place (moving up from 64th place from now) in the
Global Competitiveness Index. China tops the list of BRICS economies. The growth of
BRICS countries will be promoted by an active introduction of innovation. The
development of scientific and technical potential is promoted by the increasing of the
investment's role as the catalyst of scientific researches. The main attention is paid to
the state-private partnership in the formation of scientific and technical potential. The
essence of R&D spending in BRICS countries, their value in the world economy, main
concepts of investment in the innovations are defined in the article. The share of
BRICS countries in the world expenses on research and development in 2013 was
more than 23%. China’s investment is now about 68,8% that of the BRICS and 61% of
U.S. . In 2018 China will surpass the combined R&D spending of Europe’s 34 countries
and by 2022 China’s R&D spending is expected to surpass U.S. and reach about $600
billion in R&D. China intends to evolve from manufacturing model to an innovationbased economy. As on R&D's expenses and innovative development, Russia is
considerably lags behind China, India and Brazil. The Russia’s R&D financing was
more than 7 times less that of China and 10% less that of India. The growth of R&D
investments in BRICS economies was in information technology research, life science
research, cost-effective energy-related research and development, high-performance
computing, software, chemicals and advanced materials research. Special attention is
paid to the expansion of scientific researches and the development connected with
nanotechnologies. To maintain BRICS countries competitiveness, the quality of the
educational system needs to be improved further. The increasing of the education
level is the important factor of the innovative development of BRICS countries. Among
500 best universities of the world in 2013 there were 38 universities of BRICS
countries, including 15 – of China, 8 – of Russia, 6 – of India, 16 – of Brazil, 3 – of
South Africa. The main problems of the development of Russia’s economy are: poor
financing of scientific research works, reducing number of scientific researchers in
Russia, low level of cooperation between universities and industrial companies.
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1. Introduction
The global financial crisis and the ensuing development have heightened the role of
emerging economies in the world economy, first of all BRICS countries (Brazil, Russia, India,
China, South Africa). BRICS countries have been important drivers of the global economic
recovery. The acronym BRIC was proposed by the global economist of Goldman Sachs –
Jim O’Neill [1]. On December 2010 South Africa officially became a member of BRICS.
BRICS countries encompass 26% of the world's territory, more than 42% of the planet’s
population and about 27% of world’s gross domestic product. Particularly important will be
ability of BRICS economies to create new processes and business models through
innovation. Relevance of the selected research is caused by the development of innovative
processes in BRICS countries as a new paradigm of formation of further strong, steady and
balanced growth of the national economies based on knowledge, and their integration into
the world economy and the international market of the capital.

2. BRICS IN WORLD ECONOMY
BRICS economies hold a combined GDP (Gross Domestic Product) of more than 23,3
trillion USD, the share of GDP of the BRICS countries is 27,0% of global GDP. In 2012 the
biggest GDP among BRICS countries was in China ($12269 billion), on the second place
was India ($4716 billion), on the third - Russia ($3373 billion), fourth place took Brazil ($2327
billion) and on the last place among BRICS countries was South Africa ($576 billion). GDP of
South Africa in 2012 was 21,3 times less than China’s economy, by 8,2 times – than GDP of
India, by 5,9 times – than GDP of Russia, by 4 times less than GDP of Brazil [2].
Table 1 GDP of BRICS countries in world economy in 2012.
Countries
Brazil
Russia
India
China
South Africa
BRICS
World

2012 (share,%)
2,7
3,9
5,5
14,2
0,7
27,0
100

2012 ($billion)
2327
3373
4716
12269
576
23261
86118,7

GDP per capita of Russia was $23501. The country leads the BRICS economies by a wide
margin. It was twice more than in Brazil, 2.1 times more than in South Africa, 2.6 times more
than in China and 6.2 times more than in India [3].
Table 2 GDP per Capita (PPP) of BRICS countries in 2012 ($).
Countries
Brazil
Russia
India
China
South Africa

GDP per Capita (PPP)
11716
23501
3813
9083
11255
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The economic potential of BRICS countries is such that they could become the most
dominant economies by the year 2050. The development of BRICS countries will be
promoted by an active introduction of innovation in their economies.

3. Competitiveness of BRICS Countries
Scientific and technical capacity of the BRICS countries can be reflected by the Global
Competitiveness Index (GCI index), which was created for the World Economic Forum in
2004 by Professor Xavier Sala-i-Martin at the Colombian University. Competitiveness
analysis was based on the basic requirements tools: institutions, infrastructure,
macroeconomic environment, health and primary education, higher education and training,
goods market efficiency, labour market efficiency, financial market development,
technological readiness, market size, business sophistication and innovation factors.
The leading position among BRICS countries in the Global Competitiveness Index is held by
China (in 2013-2014 its rank was 29 out of 148 economies). The country leads the other
BRICS countries by a wide margin, once ahead of the Republic of South Africa (53rd), Brazil
(56th), India (60th), while Russia (64th) has almost closed the gap [4].
Table 3 Ranks of BRICS Economies in Global Competitiveness Index in 2013-2014.
Countries
China
South Africa
Brazil
India
Russia

Rank
29
53
56
60
64

Russia moved up by three notches to 64th place in 2013-2014 (placing just behind Hungary,
but before Sri Lanka). The country moves toward a more advanced stage of economic
development.
Russia is ranked 8th for the market size, which is based on large domestic market and its
export. So, the country benefits from its large market size, which allows for significant
economies of scale.
Macroeconomic environment continues to be the country’s best area. Russia had low
government debt and surplus of state budget, that’s why macroeconomic environment
continued to improve (moved up twenty five notches to 19th place in 2013-2014).
Russia also benefits from its reasonably developed infrastructure (took 45th place),
particularly roads, air transport and electricity supply.
The country continues to benefit from higher education, technological readiness (ranked 47th
and 59th respectively).
Russia considerably lagged behind other BRICS countries on many indicators. Some
shortcomings remain with respect to the goods market, it is inefficient in Russia, its local
companies are not intense (126th place). Russia must focus on increasing the efficiency of
business sophistication (107th place) and reinforcing the efficiency and transparency of its
public institutions (121st place). Institutional weaknesses in Russia include high levels of
corruption and organized crime. As to the Russian financial market development, it is not
sufficient developed to provide needed finance for business development (121st place),
because of the lack trust in the financial system. Inefficient allocation of Russia’s vast
resources hampered high levels of productivity in the economy. Moreover, inefficient antimonopoly policies led to the weak level of competition.
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Sustained innovation-led growth would help Russia to solve the problem – in 2020 Russia is
dreaming to take 20th place (moving up from 64th place from now) in the Global
Competitiveness Index.

4. R&D Spending in BRICS Countries
In order to become the leaders of the world economy, the BRICS countries are trying to
implement innovations in different branches of the economy. As BRICS countries move
towards the innovative-driven stage of development, they will have to focus more strongly on
the developing capacities in R&D and business sophistication. Strong R&D orientation of
companies, easier access to venture capital, and intensified collaboration between
universities and the private sector would help BRICS countries to move toward a more future
oriented development path. The proper funding is very important for the innovation.
The share of BRICS countries in the world expenses on research and development in 2013
was 23.07% (the forecast for 2014 is 24,97%). The R&D (Research and Development)
financing of BRICS countries in 2013 were $375 billion (1,6 times more than in 2010). In
2014 they will increase to $407 billion (8,5% more than in 2013) [5].
China’s role continues to increase, the country tops the list of BRICS economies, continues
its unmatched economic growth and R&D increases. In 2011 China surpassed Japan’s
overall spending. In 2013 the greatest amount of financing of research and development
among BRICS countries was again in China, it made 68,8% of R&D expenses in BRICS
countries. China is investing heavily to create an innovation infrastructure that will allow to
develop advanced products market, moving beyond its established position as a costeffective manufacturing for high technology products. China’s investment is now about 61%
that of the U.S. China has fixed a microeconomic goal of spending 2,2% of GDP on R&D by
2015 toward becoming an innovation-based economy by 2020. China will surpass the R&D
spending of 34 European countries in 2018. China’s R&D spending is expected to surpass
U.S. by 2022 (both countries are likely to reach about $600 billion in R&D). China intends to
evolve from manufacturing model to an innovation-based economy. Its R&D investment
directed on industrial growth, stable domestic evolution to an advanced economy and
international prestige.
Table 4 R&D Expenses in BRICS countries in 2013-2014 ($ billion).
Margin
Brazil
Russia
India
China
South Africa
BRICS

2013
31
38
42
258
6
375

2014 (forecast)
33
40
44
284
6
407

Russia is considerably lags behind China and India. The Russia’s R&D financing was more
than 7 times less that of China and 10% less that of India.
One of the main indexes of science intensity of the economy is the ratio of R&D spending as
a share of GDP. In BRICS countries it was 1,55% in 2013.
Ratio of R&D spending of BRICS countries as a share of the global R&D in 2012 was the
following: China –13,7%, India – 2,8%, Russia – 2,56%, Brazil – 2,04%, the Republic of
South Africa – 0,38%.
The growth of R&D investments was in information technology research, life science
research, cost-effective energy-related research and development, high-performance
computing, software, chemicals and advanced materials research. Rapid industry-scale
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economic growth could be stimulated by the nanotechnologies. For example, China
implemented many important projects that will influence the global innovative development,
such as the designing and building state-of-the-art next-generation nuclear power plants,
space station, high-speed rail systems, military and commercial aircraft.
Special attention is paid to the expansion of scientific researches and the development
connected with nanotechnologies.

5. Higher Education in BRICS Countries
To maintain BRICS countries competitiveness, the quality of the educational system needs to
be improved further. The increasing of the education level is the important factor of the
innovative development of BRICS countries. One of the main innovative index is the number
of students per 1000 people of BRIC countries in 2013: Russia – 42 students – the biggest
number [6], China – 23 students (1,8 times less than in Russia), India – 17 students (2,5
times less than in Russia), Brazil – 10 students (4,2 times less than in Russia) [7].
Among 500 best universities of the world in 2013 there were 38 universities of BRICS
countries, including 15 – of China, 8 – of Russia, 6 – of India, 16 – of Brazil, 3 – of South
Africa [8].
In China in 2011 there were 2409 Universities (2,3 times more than in 2010). The best
Chinese Universities in 2013 were:
Peking University, Tsinghua University, Fudan
University, Shanghai Jiao Tong University, Nanjing University, University of Science and
Technology of China, Zhejiang University, Xian Jiaotong University, Renmin (Poeople's)
University of Chaina, Nankai University, Wuhan University, Sun Yat-sen University, Spanqhai
University, Beihang University (former BUAA), Tongji University.
In 2012 in 1046 Russian institutions of higher education were studied 6075,4 thousand
students. The best Russian Universities in 2013 were: Lomonosov Moscow State University,
St. Petersburg University, Moscow State Institute of International Relations (MGIMO
University), Novosibirsk State University, Bauman Moscow State Technical University,
Moscow Institute of Physics and Technology State University, St. Petersburg State
Polytechnic University, People’s Friendship University of Russia.
In 2012 there were 221 Indian universities (including 16 national), about 11 thousand
colleges (6.5 million students). The best Indian Universities in 2013 were: Indian Institute of
Technology Delhi, Indian Institute of Technology Bombay, Indian Institute of Technology
Kanpur, Indian Institute of Technology Kharaqpur, University of Delhi, Indian Institute of
Technology Roorkee.
The following six universities were the best in Brazil in 2013: San Paulo's University
(Universidade de Sao Paulo), Campinas State University (UNICAMP - Universidade
Estadual de Compinas), Federal University of Rio de Janeiro (Universidade Federal do Rio
de Janeiro), Federal University of Minas Gerais (Universidade Federal de Minas Gerais),
San Paulo Federal University (Universidade Federal de Sao Paulo), Federal University of
San Paulo (Universidade Federal de Sao Paulo), Paulista State University (Unuversidade
Estadual Paulista «Julio de mesquite Filho» (UNESP).
In 2011 there were 24 higher educational institutions in South Africa (11 universities, 6
technical institutes, 7 institutions of higher professional education). In 2013 the best
Universities in South Africa were: University of Witwatersrand, Stellenbosch University,
University of Pretoria.

6. Research and Development Productivity in BRICS Economies
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The innovative development of BRICS countries depends on productivity of researches and
development. The quantity of Patent inventions in BRICS countries in 2012 was: China –
93706 items, Russia – 22481 items, India – 7539 items, Brazil – 2451 items.
In 2012 in Russia 41211 demands for issuing of patents were submitted, 32880 of them were
granted. In China 101267 demands for issue of patents were submitted (2,5 times more, than
in Russia), 82240 patents were granted (2,5 times more, than in Russia). By the number of
patents on inventions on 1 million people, Russia outstripped Brazil and India (the 43rd place
in the world). Index of inventive activity (number of Russian demands for issuing of patents
for inventions per 10 thousand people) in 2013 was 2,1, it will be increased to 2,8 in 2020.
In the nearest future Russia is planning to be among the world leaders on this indicator [6].
The biggest number of patents in China was received for inventions in the electronics and
communication equipment (62,3%). On the second place there were patents for the
inventions connected with electronic computers and office equipment (13,6%), on the third –
patents for inventions in medicine and pharmacology (12,8%), on the fourth – patents for
inventions of the medical equipment and tools (9,5%) [9].
The quality and importance of the scientific research is confirmed by the number of links to
their works in the international editions. 320354 links in the international editions were made
to Chinese scientific works (13,9% to the works in the field of chemistry, 9,2% - to the works
connected with computer technologies, 9,1% – to the works in the field of electronics,
communication and automation [9].
In 2013 the share of publications of Russian researchers in total quantity of global
publications (indexed by WEB of Science) was 2,3%, it is planned to increase it to 3% by
2020 [10].

7. Innovative Development in BRICS countries
Innovation is particularly important for economies. Countries can improve their productivity by
using progressive technologies and innovations, by sufficient investments in research and
development, especially by the private sector. China remains the best performer within
BRICS countries. China leads the BRICS economies in innovative development (32nd place
in the world), once ahead of South Africa (39th), India (41st), Brazil (55th), while Russia
(78th) has almost closed the BRICS list [11].
Table 5 Innovative Development Indexes in BRICS countries in 2013.
Indicators
Capacity for Innovation
Brazil
Russia
India
China
South Africa
Quality of scientific research
Institutions
Brazil
Russia
India
China
South Africa
Company Spending on R&D

Place the world rating
36
64
41
30
33

42
65
37
41
35
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Brazil
Russia
India
China
South Africa
University-Industry
Collaboration in R&D
Brazil
Russia
India
China
South Africa
Government Procurement of
Advanced Tech Products
Brazil
Russia
India
China
South Africa
Ability of Scientists and
Engineers
Brazil
Russia
India
China
South Africa
Patents applications / million
population
Brazil
Russia
India
China
South Africa
Innovation
Brazil
Russia
India
China
South Africa

37
69
39
22
43

49
64
47
33
29

69
108
92
13
119

112
90
15
44
108

51
43
64
36
42
55
78
41
32
39

The Innovative Index consists of different indicators. China demonstrates competitive
strengths, maintaining its innovative capacity (30th), once ahead South Africa (33nd), Brazil
(36th), India (41st), Russia (64th) – again the last among BRICS economies.
The presence of high quality scientific research institutions can generate the basic
knowledge needed to build the new technologies. On this indicator South Africa leads the
BRICS economies (35th), once ahead India (37th), China (41st), Brazil (42nd), while Russia
(65th) has again closed this list.
Industrial R&D spending is correlated with the stability of current economy in BRICS
countries. Increased industry investment equates to more R&D activity. Many individual firms
and some industries increased their investment in R&D, but as a whole it was flat in 2013
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due to the slow global economy. Chinese companies were the best among BRICS countries
and the most innovative in the world, spending heavily on Research and Development (22nd)
and displaying a high capacity for innovation. But Russia again was the last among BRICS
economies (69th). Brazil took 37th place, India – 39th, South Africa – 43rd.
Extensive collaboration in research and technological development between universities and
industry is very useful for the innovative development. On this indicator South Africa leads
the BRICS countries (29th), once ahead China (33rd), India (47th), Brazil (49th), Russia once
again closed the gap (64th).
Government Procurement of Advanced Tech Products plays an important role in the
development of innovations. Russia took the 108th place – ahead only South Africa (119th),
which was the last. Other BRICS countries were once ahead of them – China took the 13th
place, Brazil – 69th place and India – 92nd place.
The support of the innovative companies by the government and the development of stateprivate partnership is very important for the innovative development of BRICS countries. But
private sector continues to account for a small place in the research activity (especially, in
Russia). The role of government in the research funding in BRICS countries prevails. Most of
R&D activity is funded by the government. The involvement in the R&D investments of the
private sector isn't enough for the innovative economic development.
On ability of scientists and engineers Russia took the third place among BRICS countries,
once ahead of South Africa and Brazil. In Russia scientific researches and development in
2012 was carried out by 372,6 thousand researchers in 3566 organizations. The share of
scientific researches and development in Russia by research and development organizations
is 48,4% of all organizations, design offices (9,5%), the project and design organizations
(0,9%), experimental plants (1,7%), universities and institutions of higher education (15,7%),
research and development departments of the organizations (7,7%). Despite increase of the
number of organizations conducting scientific researches in Russia in 2012, the number of
researchers was reduced (to 372,6 thousand). Only 5,3% of scientists (19,9 thousand people
in 489 organizations) executed researches in the field of nanotechnologies (10,8% more than
in 2010).
Special attention is paid to the expansion of scientific researches and the development
connected with nanotechnologies. The number of Russian researchers in the field of
nanotechnologies grew up by 1,4 times (during the period of 2008-2012), the internal
spending of carrying out researches of the organizations connected with nanotechnologies,
increased by 2,4 times [6].
As to China and India, they produce large numbers of Scientists and engineers, but the
general population is growing at a faster rate, that’s why the scientists and engineering ratios
continue to lag those of developed countries. In China eight of nine members of China’s
Standing Committee of the Political Bureau have engineering degrees. Leaders support
China in expanding its science and technology infrastructure through investments in its
academic research institutions. Scientific researches and development in 2011 in China was
made by 511175 scientists (1,4 times more, than in Russia) from 5941 scientific institutions
(1,6 times more, than in Russia). The biggest share of scientific researchers in China was
developed in the field of the electronic and communication equipment (53,2%), medicine,
pharmacology (18,3%) and the medical equipment (12,5% of researchers). In China 511,2
thousand researchers were engaged in scientific work in the field of high-tech (28,6 times
more than in Russia) [9].
Patents applications show the productivity of researches and development in BRICS
countries. Russia was the third among BRICS countries on this indicator (43rd place) – after
China (36th) and South Africa (42nd), Brazil (51st) and India were the last (64th).

8. Conclusions
198
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

The development of innovative process is connected with improvement of quality of scientific
researches in the leading branches of knowledge, broad introduction of innovations in the
production, with the improvement of the quality of student’s training.
The most problematic factors for doing business in BRICS economies are:
• Tax regulation and rates.
• Inefficient government bureaucracy.
• Corruption.
• Inadequate supply of infrastructure.
• Insufficient capacity of innovation.
• Poor financing of scientific research works (in South Africa, Brazil and Russia).
• Low level of cooperation between universities and industrial companies.
• Inflation.
• Policy instability.
Further enhancing competitiveness will require a significant upgrading of the main directions
of the development of innovative processes in BRICS:
• Strengthening innovation potential through
efficient investments in science,
technology and other intangible assets, such as advanced management techniques.
• The acceleration of the translation from research to development.
• The improvement of the quality of education in the Universities.
• Liberalization of the markets.
• The increase efficiency of financial and labour market.
• The development of university-industry collaboration in R&D.
• The increase of the quality of the scientific research institutions.
• The development of the patent business.
• The increasing of R&D funding not only by the government, but by the private sector
too.
• The increasing of government procurement of the innovative products.
• Institutional reforms.
• Political stability.
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Abstract
The main characteristics of the European economy in the recent years are declining or
stagnating national incomes of the most of the European Union countries. Hence this
paper investigates an impact of the well-known growth boosters on the European
income: research and development, and foreign direct investment.
A cross section model is tested, which has shown a significant relation
between GDP per capita growth and the ratio of Research and Development and
Foreign direct investment (FDI) in the GDP. The model is tested in the pre-crisis year
of 2007, and the mid-crisis year of 2011. Furthermore, additional survey was made to
show which of the Research and Development financiers was the most efficient:
entrepreneurial sector, government sector or high education sector.
The findings show that foreign direct investment and research and
development should have a crucial role in the recovery of the European weak
economy; results show that a single percent increase in the share of the foreign direct
investment and a research and development in gross domestic product would have
caused a 3 and 2 digit increase of the GDP per capita in 2007 respectively. Secondly, it
is shown that the significance and the impact of R&D and FDI in 2011 has changed,
crowding out all the other factors making them insignificant compared to the R&D and
FDI. Finally, the survey has shown that the entrepreneurial segment of the research
and development has the most of the desired beneficial effects, while higher
education and government sector R&D appear to be almost irrelevant for the GDP per
capita growth.
These findings suggest that policy makers should invest huge efforts to
encourage foreign direct investment flows and corporate R&D investments since it is
the fastest and the most effective way for recovery of the Old continent.

Keywords
European countries, FDI, GDP per capita, RnD, RnD investors

200
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

1. Introduction
Recently, the widespread belief was developed that investment in research and development
(R&D) results in positive externalities which results in increasing yields to investments [1].
The similar effect arises due to the increase of foreign direct investment (FDI) in the host
countries. The increasing number of multinational corporations (MNCs) setting up
subsidiaries in emerging markets, are resulting with the growing importance of foreign direct
investment in the past decades [2]. It further resulted in a growing interest of researchers for
empirical research of linkages of R&D and FDI on economic progress. Since foreign direct
investment (FDI) are representing an important channel for knowledge and technology
transfer to the host country, attracting foreign investment is a highly ranked task on the
agenda of national policy makers [3]. For achieving a common level of growth and
convergence of the EU countries, policy of attracting the foreign direct investment and
investment in R&D should be harmonized in all the member states. All the countries do not
invest the same amounts in R&D, as well as they differ in the efforts invested to attract
foreign direct investment. For example, it can be seen that in 2006 the average EU
investment in R&D amounted to 1,84% of total GDP. However, investment within the
European Union varied, so Portugal investment was 0,83% of GDP while investment in
research and development in Sweden was 3.73% of GDP. It is interesting to note that at the
same time R&D investments in Croatia were 0,87% of GDP. Recognizing the importance of
investment in R&D, European Commission brought a new objective in 2002 and at the
Lisbon Convention decided that investment in R&D by 2010 should increase to 3%.
The influence of FDI on economic growth has been interesting for empirical research for a
long time. FDI directly affects economic growth through the accumulation of capital and a
transfer of new technologies. Indirectly it affects GDP growth through the growth of
knowledge in the recipient country and the adoption of new skills. Unfortunately, the impact
of FDI on economic growth is not so controversial in the theoretical, but primarily in the
empirical studies.
2. Theoretical framework
2.1. Effects of Research and Development on Recipient Economy
First of all, it is important to note that R&D plays an important role in the economic literature
in several ways. One of them suggests how, through R&D, companies acquire new market
shares and maintain dominance in the existing markets. On the other hand, investment in
R&D is viewed as an investment in knowledge which results with technological change and
technological change represents one of the basic factors in the newer growth models. R&D
plays a major role in the recent models of economic growth, called endogenous growth
models. As defined by the Frascati Manual [4], R&D “comprise creative work undertaken on
a systematic basis in order to increase the stock of knowledge and the use of this stock of
knowledge to devise new applications”. According to them, growth does not come by itself,
but can be explained as a result of a new product and knowledge which is a consequence of
research and development [1]. Investment in R&D is strongly linked to the maintenance of
the current and future competitiveness of industries. If one takes into account the limited
economic resources, innovation and R&D are the best way for economic progress.
Therefore, it is not surprising, that investment in R&D has become a common policy and goal
of all European governments. All important theoretical and empirical research has pointed to
the fact that investment in R&D is the key to the economic growth. R&D activities together
with other core business activities are usually prefer to take place at the firms’ headquarters
in the home country [5]. However, recent literature have documented an increase in the
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internationalization of R&D (R&D offshoring) and inventive activities [6], with the accent on
usage of the potential benefits of host country and transfer them to home country (reverse
technology transfer) [7].
Among the important theoretical models [1], [8], [9], R&D is the main engine of growth,
which is also the reason why the government is so strongly interested in achieving the
optimal levels of investment in R&D. Economic growth is a result of the more efficient
combination of capital and labor, and investment in R&D is a way to find the most effective
combination of these two factors. Interestingly, research was conducted in the U.S., where
increased expenditure on R&D pointed to the growth of domestic production level.
Specifically, the increase in the investment in R&D by 0.5% of GDP in the USA would
increase USA’s production by over 9% in the long term, which in our case is fifteen years
[10]. Bayoumi, Coe, Helpman [10] also come to the conclusion that the rate of return on
investment in R&D is almost five times higher than the rate of investment in physical capital.
Despite the fact that any form of investing in R&D affects economic growth, it is important to
distinguish investments of business sector, government and high education. Recently some
authors began to add and observe a new category of R&D investments, foreign direct
investment in R&D [11]. These studies show that foreign direct investment in research and
development yield the best results, but it is beyond the scope of this paper to go deeper into
it.
The Republic of Croatia is a case of small country where the majority of investment in R&D
comes from the state, while for the bulk of investment in R&D in the EU accounts for
business sector. Foreign direct investment in research and development sector does not
represent a novelty. However, just recently they have become attractive for observation. [12]
showed that in 1930 the largest American and European companies recorded about 7% of
their total R&D abroad. This figure continuously grows and in 1980 it was recorded that these
companies realized 19% of their R&D abroad. This kind of internationalization of R&D was
partially expected and partially unexpected. It was expected because it is a logical sequence
of activities that follows after an increase in productivity of multinational corporations in
developing countries. However, the internationalization of R&D is not expected because the
R&D represents the knowledge and skills that meet the developed countries, not developing
countries. Falk and Unterlass [13] in their study used calculations for 21 OECD countries,
apart from invariably finding a link between R&D and per capita economic performance,
identified a positive and significant correlation coefficient between R&D expenditure and the
population’s skills level, measured in terms of average years of education.
2.2. Effects of Foreign Direct Investment on Recipient Economy
Romer [1] shows that FDI directly contributes to the accumulation of capital and technology
transfer, accumulation of capital generates economic growth and the transfer of new
technologies also contributes to the generation of growth [14].
Latest literature significant importance puts on knowledge transfer, and indentifies horizontal
and vertical knowledge spillovers as two main categories of knowledge spillovers [3].
Horizontal knowledge spillovers often refer to the undeliberately leakage of knowledge to
firms in the same industry and in that way affect the subsidiary’s local competitors improving
their productivity. On the other hand, vertical knowledge spillovers, represents diffusion of
knowledge that the MNC subsidiary deliberately realises to local suppliers and customers
[15]. Recent research shows that vertical knowledge spillovers are often a result of linkages
and relationships that the MNC subsidiaries have established with their local customers and
suppliers [16]. Most countries have reduced barriers to FDI and many aggressively offered
tax incentives and subsidies, believing that FDI promotes growth. Economic theory [17], [1]
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points to technical change as the major source of productivity growth in the long run. Neoclassics dispute Solow and Swan claiming, driven by the law of diminishing returns to capital
in the long run, that FDI affects growth, but only in the short run. On the other hand [18]
dispute neo-classics, emphasizing that FDI, which causes a permanent transfer of
knowledge, affects economic growth in the long term. Hejazi and Safarian [19] find that both
trade and FDI play important roles in promoting international technology diffusion in their
investigation of both FDI and trade as channels for R&D diffusion from G7 countries to other
OECD countries plus Israel.
Research of Blomstrõma, Lipseya and Žejane [20] showed the great importance of foreign
direct investment inflows on accelerating economic growth, but only in countries with higher
income in the period from 1960-1985, while in the countries with lower income showed that
foreign direct investment did not have a significant impact on economic growth. It also
coincides with the statement that favourable economic and social situation in the recipient
country is a prerequisite for FDI to impact economic growth. So if country wants to profit from
the FDI inflow it must be rich with human capital, good infrastructure, economic stability and
market liberalization. Coe and Helpman [21] find that domestic R&D contributes significantly
to productivity growth and that this impact is substantially higher for the G7 than for other
developed countries Borensztein et al [22] studied the effect of FDI on economic growth in
the cross-country regressions, using data on flows of FDI from industrial countries to 69
developing countries in the past 20 years. Their conclusion is that FDI is a key factor in
technology transfer, contributing to the growth more than domestic investment. Similarly,
Ciruelos and Wang [23] find that there exist different effects of FDI and trade on R&D
diffusion in developed countries (DCs) and less developed countries (LDCs). Both trade and
FDI have positive and significant impacts on international R&D diffusion among the 20 OECD
countries in their sample. Additionally they found out that FDI from DCs to LDCs does not
promote technology improvement in host LDCs unless the human capital passes a certain
threshold level in LDCs.
FDI also affects economic growth by increasing total investment through encouraging
domestic investment and causing "crowding-in" effect. This occurs most likely due to the
negative impact of FDI on a domestic competition and by encouraging them to further
investment. In this way, FDI contributes to economic growth by increasing capital
accumulation in the recipient country. However, different analysis does not show the same
results; there is a range of studies that dispute the impact of FDI on economic growth and
suggest a very weak correlation of two variables. One such study was conducted by De
Mello [24], which use analysis of time series and panel analysis (fixed effect) estimated the
sample of 32 developed and developing countries.
2.3. R&D and FDI effects on the economic performance in European Union
The theoretical framework given in this paper arose several questions: how do FDI and R&D
affect economic growth in Europe and Croatia? Do all R&D investments affect European and
Croatian economy equally? Is Croatian economy as effective in transforming FDI and R&D
into growth as the European countries on average?
Majority of the studies presented in the literature overview suggest that both R&D and FDI
strongly boost an economy’s growth, but different sectors of R&D investors are not equally
efficient. Hence a survey on the effects of R&D and FDI on GDP per capita in the EU
countries will be made, comparing the results of a prerecession year 2006 and a year 2011
in which most of the EU countries were in recession. Afterwards, a survey will examine the
R&D's expenditure-labour ratio and the source of R&D funding affects the effectiveness of a
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R&D transformation into GDP growth. Based on these grounds, the following hypotheses are
made:
H1: Gross domestic product per inhabitant (measured in Euros) in the EU
countries, depends on the investments in research and development in the
country, and on the openness of the economy to the foreign direct investment.
H2: The crisis has changed the effects of FDI and R&D on GDP per capita.
H3: Investment of the business sector (among higher education and government)
is the most effective in the gross domestic product per inhabitant boost.
H4: R&D sector in Croatia has lower expenditure-labour ratio than in Europe on
average.

First step of the analysis is formation of the model of GDP per capita in the EU with variables
R&D investment and FDI. The same model will be estimated for two years: 2006 and 2011
and it will be used for testing hypotheses H1 and H2. The source of data is Eurostat
(accessed on 19 January 2014) and Croatian National Bank. A simple OLS method will be
used. R2 shows the changes in the joint impact of R&D and FDI in a recession and a
prerecession period and the values of the regression coefficients will show what are the
changes in the effects of FDI and R&D on GDP formation.The choice of the most
representative R&D investment variable is chosen during the process of the model
estimation; Eurostat has R&D broken in three segments, depending on the financier:
business, higher education and government. Also, a total R&D investment value is taken into
consideration. The model with best estimation results will be a criteria for the appropriate
variable choice which will in turn test the H3 hypothesis. Finally, a plain descriptive statistics
as well as the z value test will show where Croatia settles in the R&D expenditure - R&D
labour ratio with respect to the EU average. Using these results it will be possible to interpret
Croatia's (in)efficiency of the available input transformation. The data for the analysis, R&D
expenditures and R&D labour, are also supplied by Eurostat.

3. Findings
The basic model tested for both 2007 and 2011 data is:

GDPpci = β 0 + β1 RNDi + β 2 FDIi + ui

(1)
where GDPpc stand for GDP per capita, RND for per capita R&D expenditures (in Euros)
and FDI for share of the foreign direct investment into domestic economy in GDP. R&D
expenditures are broken in three segments, as described previously. The best estimates are
obtained when only business research and development variable is used, showing that H3
should not be rejected. Also, the constant appeared to be insignificant for both years. The
following estimates were obtained:

GDPpc07 = 53.55RNDb07 + 715.25FDI07

(2)

In the prerecession year 2007 in the EU (without Luxemburg) every €1 the enterprises
invested in research and development transformed into an increase of GDP per capita by
€53.55.Also, an increase in the foreign direct investment share in GDP by 1 percentage point
caused an increase of GDP per capita by €715.25.
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In the recessive year 2011 there were some changes:

GDPpc11 = 44.59RNDb11 +1887.62FDI11

(3)

The results show that a €1 increase in the entrepreneurial R&D spending caused an increase
of GDP per capita by €44.59. Although still significant, one should note the decline in the
effect of R&D expenditures on GDP per capita. However, the recession changed the
distribution of R&D expenditures and there could be the answer why the decline happened:
In 2007 the R&D expenditure per R&D worker was on average €96 401.75 , while four years
later it fell down to €65 117,14. In Dabić, Herceg and Vlajčić [25] the authors warned the
R&D financers on the problem of low R&D expenditure-labour ratio showing that the
efficiency of transformation of R&D investments in majority of European countries was highly
related to the R&D expenditure-labour ratio. Those results have shown that majority of
European emerging economies, including Croatia, had both low expenditure-labour ratio and
below the average transformation of R&D expenditures into GDP per capita. Unfortunately,
policy makers did not see that peril. As a result, the bad model that first appeared in the CEE
countries due to the lack of funding, was spread all over Europe due to the extreme
contraction of European economies in 2011. The equation (3) also shows that the
significance of FDI more than doubled: a 1% point increase in the FDI-GDP ratio caused on
average an increase of GDP per capita by € 1887.62. The determination coefficient shows
that the model became stronger: while before the crisis FDI and R&D dynamics explained
84% of the variation of GDP per capita, in 2011 more than 88% of the variation was
explained with the same model. Therefore one can conclude that crisis indeed changed the
impact of R&D and FDI on the EU economies, which indicates H2 should not be rejected.
Since both (2) and (3) show that FDI and R&D are significant in the model, the H1 also fails
to be rejected.
4. Conclusions
Per capita income in European Union strongly positively depends on the levels of FDI share
in GDP and the R&D expenditures share in GDP in the observed country. Results show that
a 1% increase in the share of FDI in GDP caused a €715 increase in GDP per capita in
2007, and €1887 only four years after. These findings suggest that European Union craves
for foreign investments, but due to its inefficient, costly and passive economic systems it
appeared to be a hardly reachable goal. Hence GDP per capita slumped in most of the EU
countries in 2011. Furthermore, the conducted analyses have shown that the entrepreneurial
R&D is the most representative segment of R&D.
Secondly, it is shown that a 1% increase in the share of R&D expenditures per inhabitant
caused €55 increase in GDP in 2007, but fell down to €44 in 2011. It shows that the R&D
expenditures lost some of its beneficial impact on GDP per capita which is due to the fall in
the expenditures per R&D worker by more than a third.
Third, the results implied that the model proves stronger in describing GDP per capita
differences in 2011 than in 2007; almost 90% of the GDP per capita data variation is
explained by a simple model that included R&D and FDI as the only repressors. However,
FDI is cheaper to attract than convincing business sector to invest more in R&D.
Finally, Croatia still lags behind the majority of the EU members in terms of R&D expenditure
- labour ratio; while Croatia had less than €20 000 of expenditure per R&D employee, the EU
average was more than € 65 000. However, while this ratio in Croatia fell by only 5%
between the years 2007 and 2011, the EU average fell by more than 35%, narrowing the gap
between Croatia and the EU average. It might suggest that Croatia could catch up, but so far
this gap contraction occurred only during the economy contraction.
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Appendix: Database
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Abstract
In an contemporary increasingly complex environment, globalization has shown to have
resulted in the change of the kernel of achieving competitive advantage. The key novelty
reflects itself through nations ''dedicated to knowledge'' taking the lead against the industrial
countries. The focus of the productivity growth is thereby shifted towards the so-called nonprice factors, whereas generating efficient usage of knowledgde has levied itself as the most
bountiful source of reaching and sustaining competitve advantage at the natonal level. On
the other hand, in accordance with the European social market economy vision for the XXI
century, written in the strategic document ''Horizon 2020'', the EU economy should be:
intelligent, sustainable and integrational. In this respect, when it comes to the SEE countries
on the way towards the EU and the ones already acceded, the authors’ aim is to point out the
necessity of accepting the knowledge in which competitive environment will be based on
more complete implementation of the „new economy“ principle. More precisely, their
governments have to accept the new way of thinking and develop their own innovation
strategy in which crucial base will be the management of knowledge.
Key words: Competitiveness, Knowledge Economy, Knowledge, Transition.

1. Introduction
The three-decade-long experience of countries in transition has shown that the majority of
these countries viewed through the aspect of the scope of industrial production and the level
of productivity and competitiveness, on the one hand, as well as the sum of social welfare, on
the other hand, still get by beyond the available means. In addition to that, systemic transition
which should have allowed for the transformation from the socialist into the market form of
economy, as an integral part of all-encompassing political and ideological changes in eastern
Europe, showed itself to be a very painful and unfinished process. Simultaneously, the
imposed stream of globalization and the entire dynamics of international economic relations
slow down reforms and additionally affect the loss of their initial and, sometimes, heavily
acquired competitive positions.
The ongoing global economic crisis has, in the form of ''emergency exit'', imposed a
requirement on both developed and developing countries to improve their innovation and
applied knowledge. This has raised a question, among SEE countries the EU accession
negotiations in which have commenced or are close to commencing, of how to combat the
fear of integration inherited from the past, how to overcome obstacles between
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local/domestic and legal heritage (acquis communautaire) of the EU and effectuate as much
as possible the salient strength of the EU appeal?

2. Has progress been truly achieved in countries in transition?
Globalization means that the world has become a global supermarket where ideas and
products have become available everywhere at the same time.
R. M. Kanter
Taking into consideration the aim of this work, the question that deserves additional focus is
the key notion set previously in the introduction of the latest report of the European Bank for
Reconstruction and Development. In the 21th century, as pointed out by M. Dragicevic, there
is need to think and act in a completely new way, different from its record not only in
business but also in the region, the state, the individual and the world [1]. The question is:
''Can countries in transition (region) ever catch up with the living standard of most of the
developed market economies?'' [2]. In this document, it is clearly stated that the economy
growth of this group of countries is still below the level prior to the crisis, that many of them
''turned their back'' on reforms which could lift the economies of the former-eastern-block
countries. The thereby mentioned ''shock'', as stated in the report further, brings about
suspicion in the capabilities of those countries in terms of getting back on track of reforms,
which undermines their ability of keeping up with the developed countries in regard to the
living standard. Beside the claim put forward that the entire region ''has gone awry'' in the
midst of the transition process, the report comprises a certain dose of optimism saying that
the ''vicious circle'' of stagnation and slow progress in transition can be stopped in such as
way as to ''let those countries go back to their reforms or start from scratch, but before that
they have to turn to international integrations, domestic leadership and broad social change.''
On the other hand, the global challenges the EU is facing have remained the same, though
they have grown in complexity and significance, namely: continuous economic strengthening
of the developing countries, reorganization of finances at the global level, climate change and
scarcity of resources. The above-mentioned tendencies, reported in the shape of EU
developmental documents such as ''Strategy 2020'' have particular relevance in EU countries
which have already acceded to the EU but are frequently referred to as ''poor relatives''. To
uphold the claims, Table 1 gives an overview of the progress achieved by a group of
countries in transition depicted in the form of the so-called transition indicator, as well as an
overview of the transitional country ranking in align with the achieved progress in comparison
to priorities established by ''Strategy 2020''. EBRD defines this indicator since 1994, and
accompanied by a period of 1989. Indicator of the transition (Transition Country-level
indicators) shows that countries thrive in transition coverage on several grounds (columns)
and allows comparison between them. Indicators are the grades ranging from "little or no
progress in transition" (indicator 1) until the "end of transition", the equalization of the country
at that element with advanced market economies (indicator 4 plus).
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Table 1 Progress achieved in the group of countries in transition
Enterprises

Trade and market

Country
Large-scale
privatization

Small-scale
privatization

Albania
44
Bosnia and
3
3
Herzegovina
Croatia
4+
4+
Bulgaria
4
4
Estonia
4
4+
FYR
3+
4
Macedonia
Hungary
4
4+
Lithuania
4
4+
Montenegro
3+
4Poland
44+
Romania
44Russia
3
4
Serbia
34Slovenia
3
4+
Ukraine
3
4
Turkey
3+
4
Source: EBRD, Transition Report 2013 p.112

Management
and
restructuring

Price
liberalization

International
trade

Competitive
policy

2+
2

4+
4

4+
4

2+
2+

3+
343-

4
4+
4+
4+

4+
4+
4+
4+

3
3
43-

43
2+
432+
2+
3
2+
3-

4+
4+
4
4+
4+
4
4
4
4
4

4+
4+
4+
4+
4+
4
4
4+
4
4+

442
43+
32+
32+
3

Table 2 Country rankings by “Strategy 2020” priorities
Intelligent growth
Country

Enterprise
environment

Digital
Agenda

Innovative
Europe

Integrative growth
Education
and training

Labor market
and
employment

Social
inclusion

Sustainable
growth
Environment
protection

Sweden
5,05
6,13
6,12
5,75
4,65
6,40
6,31
Croatia
3,30
4,72
3,14
4,27
3,55
4,24
4,83
Estonia
4,13
5,94
4,07
5,03
4,66
4,66
4,67
Macedonia
3,70
4,17
2,72
3,84
3,98
3,36
3,47
Hungary
3,61
4,60
3,53
4,51
3,97
4,52
3,70
Lithuania
3,53
5,35
3,49
4,81
4,69
3,75
4,59
Montenegro
3,95
4,74
3,62
4,37
4,67
4,79
4,60
Poland
3,65
4,44
3,39
4,89
4,01
3,97
4,20
Romania
3,44
4,08
2,89
4,14
4,00
4,03
3,97
Serbia
3,12
4,10
2,79
3,81
3,53
3,85
3,49
Slovenia
3,73
4,88
4,08
4,95
4,26
5,19
5,04
Turkey
3,90
4,27
3,29
4,01
3,42
4,01
3,32
Source: WEF; The Europe 2020 Competitiveness Report: Building a More Competitive Europe, Edition 2012

Sweden is included here, as EU member, for comparison with countries in transition because
of these seven columns. Sweden takes the first place in four of them as the highest-ranked
(enterprise environment, innovative Europe, social inclusion, environmental sustainability),
once ranked as the second (digital Agenda), one third (education and training) and one as
eleven (labor market).
Based on the insight into tables above, it is evident that transitional countries lag behind in
terms of some of the key pillars of developement, for instance: management and
restructuring, competition, education and training, innovative Europe and so on, bearing in
mind that the factors given are the so-called ''soft'' factors or the so-called no price factors of
competitiveness. There certainly are several causes of this lag; however, both this and
similar reports reveal the main reason for the insufficiently rapid progress of this country
group: slow influx of foreign capital imposed as the crucial trigger of progress in the initial
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stages; then, a lack of the ''second'' generation reforms, etc. Therefore, regardless of of their
''proximity'' to the EU, countries in transition are faced with requirements, focal points of the
revised Lisbon strategy, some of which shortly are: to ensure knowledge and innovation for
growth by increasing and enhancing research investment and development, to encourage
innovation, improve and implement ICT, to use resources with sustainability and so on. This
means that in contemporary increasingly complex environment, enterprises competition is
based on knowledge and it is exactly by knowledge that they reach key competitive
advantage, which, from an objective point of view, further complicates the cirrcumstances in
transitional countries in respect to their future, but it also urges governments to be more
(Lojpur,A.3).

3. Countries in transition and the choice of developmental model
Bearing in mind experiences of developed countries, it becomes more evident that what lies
ahead in the XXI century is a radical break-away from the past and a search for a “new”
developmental model in the process of EU integrations and the globalization as a whole.
What this means is that we should start thinking and acting in a completely new way,
different from the current one, not only in the realm of individual enterprise management, but
also at the level of the state, an individual and the entire globe. In the contemporary global
arena, economic power is no longer in the hands of those rich in natural resources i.e.
''countries rich in capital'', but is already being transferred to the hands of the ''intellectually
rich''. The foundation of today's battle for the increase of the national competitiveness rate is
in knowledge, or, as pointed out by P. Drucker some time ago: ''This world is becoming more
and more of a world in which people not only do not work intensively and do not consume
resources and energy intensively, but a world in which people educate themselves more
intensively and apply the acquired knowledge more intensively.'’ This furthermore means that
innovation-based growth, underpinned by investments in a broad range of knowledge-based
capital (KBC), is central to raising long-term living standards. Indeed, investment in KBC has
been increasing, and in some countries is larger as a share of GDP than investment in
physical capital. KBC - assets that have no physical embodiment, such as computerized
information, innovative property and economic competencies. Investment in KBC differs
greatly across countries; according available data suggests that English speaking countries –
particularly the US – Japan and Sweden invest in the vicinity of 10% of GDP in KBC,
investment in KBC in Italy, Portugal and Spain typically amounts to less than 5% of GDP [3].
What is more, total contemporary social-economic reality increasingly formed under the
influence of ICT on all segments of human life is most occasionally uniformed and termed as
''informational society'', while the economic sub-system developed under the afore-mentioned
influences is referred to as ''knowledge economy''. Dominant as such economy is in an
extensively open and global economy, the issue of competitiveness has undoubtedly taken
the pivotal role. Consequently, R. M. Kanter for instance addresses the question of
abandonment of the existing paradigm from the 1980s and says: ''It is evident that people
back then were not considered as the most significant capital. Nevertheless, today's
enterprises in mature economies have altered their attitudes towards the meaning of human
capital, which redefines them as even greater competitor.''
Even before the EU crisis, the focus of the EU had been to improve its system of innovations
in order to reduce the fall-behind rate in relation to the US and in terms of competitiveness.
What goes in favour of the statement that the issue of competitiveness has supra-national
character by relevance is ultimately the EU's relation towards this issue, namely, the
introduction of the so-called Lisbon agenda. To become the most competitive and dynamic
knowledge-based economy, capable of sustainable economic growth with more and quality
jobs and greater social cohesion ". Initially, the proclaimed goals of the Lisbon Strategy were
political and economic initiatives founded on the previously accepted European standards. In
align with the asserted development vision, as the starting point of the ''Europe 2020
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Strategy'', it was adopted that the economy of the EU should be: intelligent, sustainable and
integrational, with the thereby established priorities:
• Intelligent growth; economy based on knowledge and innovations.
• Sustainable growth; economy which efficiently manages resources, is environmentally
moderate and competitive.
• Integrational growth; economy has a high employment rate and social and territorial
integration.
"New Economy" is the result of the following processes: 1) informatics, 2) privatization, 3)
deregulation, and 4) globalization [4]. The previously mentioned strategy ''Europe 2020'' show
that we are technically at the crossroads of the thus far dominant ''mass economy'' which has
rested on mass production and the consumption of energy resources, on the one hand, and
the so-called ''knowledge economy'', on the other hand. At the same time, when it comes to
underdeveloped countries,in both theory and practice of economics, two basic concepts of
development are to be differentiated [4]. The first ones, in accordance to which development
can be achieved through maximum use of the production potential at one country's
disposition, are: an abundance of cheap labour, bountiful natural resources, the possibility of
a specific monopolistic position, etc. However, according to the second concept,
undeveloped countries have to turn to the implementation of the most contemporary
technology and scientific achievements in order to follow in the footsteps of developed
countries. In practice, the second conceot has proven itself to be more realistic and effective.
It has particulalrly shown to be realistic in case of Japan and a group of newly-industrialiased
countries of South-East Asia (the so-called ''small Asian tigers''), wth their rapid emergence
explained through appreciation and consistent implementation of the ''new economy''
principles.

4. The new way of thinking in the competitiveness domain
The World Economic Forum (WEF) has been looking into the competitiveness of countries
for three decades now and it defines the national competitiveness as a sum of indicators,
institutions and factors affecting the level of productivity of a single state and conduct
sustainable middle-term level of economic prosperity [5]. With the aim of having a more
comprehensive insight into the cirrcumstances in terms of the level of competitiveness
reached in the region, we give a comparison overview of the achieved level of global
competitiveness of one group of transitional countries in the region for the 2013-2014 period
in Table 3.

214
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

Table 3 Ranking of the countries from the region in accordance with the competitiveness index for the
2007-2013 time period
Year
2007
2008
2009
2010
2011
2012
2013

Albania
109
108
96
88
78
89
95

B&H
106
107
109
102
100
88
87

Croat.
57
61
72
77
76
81
75

Greece
65
67
71
83
90
96
91

Hungary
47
62
58
52
48
60
63

Maced.
94
89
84
79
79
80
73

Monten.
82
65
62
49
60
72
67

Roman.
74
68
64
67
77
78
76

Serbia
91
85
93
96
95
95
101

Slovac.
41
46
47
60
69
71
78

Sloven.
39
42
37
45
57
56
62

Source: The Global Competitiveness Index 2013-2014; WEF.

Overview of the ranking of leading developed countries and the countries in transition in
accordance with the innovation index (Global Innovation Index Raking) is given in Table 4.
Table 4 Leading developed countries and countries in transition in accordance with the global
innovation index (Global Innovation Index Rankings)
Ranking

Developed countries

Countries in
Global list ranking
transition
1
Swizerland
Estonia
25
2
Sweden
Czech Republic
28
3
UK
Slovenia
30
4
Netherlands
Hungary
31
5
USA
Latvia
33
6
Finland
Slovakia
36
7
Hong Kong
Croatia
37
8
Singapore
Lithuania
40
9
Denmark
Bulgaria
42
10
Ireland
Montenegro
44
Source: Ranking; The top most competitive economies in Europe, 2012

Based on the data from the Tables 3 and 4, the following can be inferred:
• 2013/2014 Report comprising 148 countries has pointed out that, for the fifth time in a
row, Swizerland remains in the leading position, with Singapore following the lead as
second third time in a row; Sweden has sunk from ranking place number 4 to number 6,
the USA jumped from number 7 to number 5, whereas Germany made it from place
number 4 to number 2.
• Estonia (32) is the leader among transitional countries; it has improved its ranking
position by one in comparison to the previous year; the following are the Czech Republic
(46), Lithuania (48), Latvia (52), Bulgaria (57) and others. Among the neighbouring
countries in 2013 – table 1, Slovenia stands as the best ranking country (62), then
Hungary (63), Montenegro (67), Croatia (75), Romania (76), Serbia is 101st, bearing in
mind, however, that Slovenia was 39th in 2007 and Montenegro 49th in 2010, which was
its best ranking by that year.
• When it comes to the innovation and sophistication ranking list [6], what is evident is the
stagnation in the group of transitional countriesi: Estonia occupies the leading position
among the transitional countries, but is also 25th on the global list; the Czech Republic is
second, but also 28th on the global list; Montenegro comes 44th, Macedonia 51st, Serbia
54th, B&H 62nd and so on.
Within the context of the previously analysed, there are numerous pieces of research
following the conditionality of the economic development based on the knowledge factor and
the foundation of certain economies on knowledge. Therefore. The top-ranking countries on
the latest list of the so-called Knowledge Economy Index (KEI) in 2012, in sequence, were:
Sweden, Finland, Denmark, the Netherlands, Norway, New Zealand, Canada, Germany,
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Austria, Swizerland, Ireland, USA, Taiwan, UK, Belgium, etc. In Table 5 a review of top 10
economies is given, categorised by all the KEI ''pillars''.
Table 5 Top 10 economies categorised by each KEI pillar
Ranking
1
2
3
4
5
6
7
8
9
10

EIR
Singapore
Finland
Denmark
Sweden
Hong Kong
Swizerland
Canada
Norway
Luxembourg
Austria

Innovation
Swizerland
Sweden
Finaland
Singapore
Denmark
USA
Netherlands
Israel
Taiwan
Canada

Education
New Zealand
Australia
Norway
Korea
Greece
Sweden
Island
Taiwan
Ireland
Spain

1

ICT
Bahrein
Sweden
Luxembourg
UK
Netherland
Finland
Sweizerland
Germany
Taiwan
Hong Kong

KEI (The Knowledge Economic Index) shows the extent to which environment stimulating
affect for the effective use of knowledge, and presume the valuation of the four variables
(pillars): economic incentives and institutional framework (EIR), education and human
resources, system innovation and information and communication technology (ICT).
Based on the data from several previous table, the following emerges as salient: a) there is a
high rate of positive corelation between the achieved level of global competitiveness (GCI)
and innovaton factor; for instance, Swizerland stands out as first by both of the parameters,
Finland is third by the first parameter and second by the innovation parameter, Germany is
forth by both and so on.; b) there is a high rate of positive corelation between the GDP and
KEI.
Perhaps guided by the same goals, but also by the acknowledgement that the ''Strategy
2020'' refers to EU member states, OECD started the initiative of creating the Strategy for
SEE Development by 2020 (Strategy SEE), the goals of which were derived from the former
one. In the introduction of the document it is states: ''the strategy reflects determination of the
governments of SEE countries to implement the policy which will encourage faster socioeconomic development, improvement of the citizens' prosperity and a growing number of job
opening, as well as greater access to the EU market''. Strategy SEE should enable the
realization of the following general goals [7]:
• Increase in average GDP per capita in SEE countries in relation to the EU average: from
36.4% (2010) to 44% (2020)
• Increase in the overall trade of goods and services: from 94.4 billion EUR (2010) to 209.5
billion EUR in 2020
• Decrease in the trade deficit in SEE countries: from -15.7% (2008-2010 average) to 12.3% GDP in 2020
• Creation of one million job opening in SEE countries by 2020.
Looking upon the EU member states, Montenegro developed and adopted the strategy called
‘’Directions of Development in Montenegro 2013 - 2016’’ which formulates strategic priorities,
the direction of development, and also the domain of policies and sub-policies with solid
measures and public investments contributing to the economic and societal development.
Making and adopting this strategy, Montenegrin Government aimed to enable consolidation
of the middle-term investment and development plan, which will initiate the realization of
developmental priorities and underpin economic growth in the country. Realization of public
1

KEI (The Knowledge Economic Index) shows the extent to which environment stimulating affect for the effective
use of knowledge, and presume the valuation of the four variables (pillars): economic incentives and institutional
framework (EIR), education and human resources, system innovation and information and communication
technology (ICT).
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investments/measures for developement, the contribution of the economic performance
would reflect itself in:
•
•
•

Return to the economic growth above the potential, i.e. real GDP growth of 3-4%;
Deficit decrease in public finances and a balanced budget by 2016;
Decrease in informal economy participation;

In align with the long-term needs of the Montenegrin economy and society, six PR priorities
have been indentified: 1) Science and education; 2) Smal and medium-size enterprises; 3)
Labour market; 4) Spatial planning; 5) Transportation i 6) Efficient state. The goals and
priorities given, as well as the Development Strategy in Montenegro 2013-2016 suggest the
following allocation of means within the limitation of the available financial resources: a)
smart growth – 25%; b) sustainable growth – 65%, c) inclusive growth – 10%.
Taking into account the previously stated, it remains to be concluded, first of all, that the
Lisbon strategy was revised at the time when it was already perfectly clear that its goals
could not be accomplished, and neither the SEE Developement Strategy. The creators of the
development policies at the regional and national (Montenegro, as an example) came to the
decision that there is a need to move the focus of attention to the issues addressed and
stressed in this document. The main reason for that is the fact that innovation strategy
"Europe 2020" which is similar to current one in the United States or in developing countries
like China is the response to the economic crisis and its primary objective is to overcome
structural weaknesses [8]. The requirements from the above-mentioned documents
tranferred into the form of developmental goals followed by detailed action plans could be
phrased as the following- ensuring knowledge and innovations for growth, which will inrease
and enhance investment in research and development, spur further innovation, impove and
implement ICT sector, encourage sustainable usage of resources, and more. Broadly
looking, when it comes to the position of the state within the entire social reality advocated,
that is, the advocacy of the government, this aspect requirs change and the adoption of the
new mindset, a new ''way of thinking'', as presented in Table 6.
Table 6 ''New'' government action-taking mindset

Role / Way of
thinking

Liberatization
mindset

Way of thinking
Modernization mindset

Is about

Undoing things

Building things

Creates

Freedom
Fluidity
Even playing field

Modern institutions
Rule of law
Good basic business
Environment

Main
Focus
Domain

Stability
Incetives
Economy

Government's role

Get out of the way
Stop being an operator

Productivity
Catch-up
Economy
Society
Become a good regulator

KB economy
Mindset
Building winning
oportunities
Vision
A winning mentality
Clusters
A vibrant home base for
business
Becoming globally
competitive
Society
Become a challenger
Become an integrator

Finally, as key morals in respect to the role innovation and knowledge should take in the
process of constructing a new development scenario of transitional economies, we can shed
light on the fact that the increasingly globalised and technological revolution during the last
few decades knowledge has undoubtedly becomes the key competitiveness factor. It is
based on this that new contemporary models of growth are established. Countries that wish
to progress along this path must develop the KEI programme of change management, which
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is pragmatic and which appreciates individual country's particularities. This requires broad
national concensus and an enviable level of social cohesion with parallel combination of topdown approach to reforms and well-communicated KEI vision, which means that the
government is expected to play the pivotal motivational role (strong facilitative role) in leading
the development process.

5. Conclusion
We have hereby underscored that the EU economy, in align with the vision of the European
social market economy, should be intelligent, sustainable and integrational. In addition, in
strategic documents, it is emphasized that there is a broad concensus on the implementation
of these three priorities by 2020, with each of them underpinning the other, with the aim of
abiding the particularilities of each member state in practice. Undoubtedly, this issue is
simultaneously intertwined with the reforms which are imposed on the countries in transition,
especially countries of the SEE which are willing to acede the EU. The rapid recovery of
these countries and their progress is only possible by establishing appropriate development
strategies so that these groups of countries collapse all those stages of development
experienced by the developed countries. Seen in the long run, the ultimate success of the
transition countries in the process of catching up with the developed countries will depend on
their willingness to abandon the traditional factors of economic growth and embrace the
development pattern based on the “economy of knowledge”.
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ABSTRACT

Global Entrepreneurship Monitor (GEM) is a network of research in entrepreneurship
globally recognized to measure the performance of the enterprise and entrepreneurs,
as well as associated factors. This article attempts from the reports submitted by the
GEM model in Colombia during the years 2010 - 2013, specifically the report of the
city of Bucaramanga developed by the Pontifical Bolivarian University, Autonomous
of Bucaramanga University, Northern University, The School of Management and
Business, and Cooperative University of Colombia.
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1. Introduction
The report prepared for the city of Bucaramanga, is emphatic in stating that its main objective
is to contribute to a greater understanding of the relationship between entrepreneurial activity
and economic development of countries and localities. (GEM, 2011)
Therefore focuses on three specific objectives:
•
•
•

Measure the differences in attitudes, aspirations and entrepreneurial activities among
participating countries and localities.
Identify the determinants and the level of national or local entrepreneurial activity.
Identify policy implications to foster entrepreneurship.

According to this, the report will focus on comparing the first element during the years of
completion of the report, for the target city. It should be noted that this document is
descriptive, as part of a picture set and the principal porpoise is to report the results.
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2. Theoretical review
2.1. The GEM model
The GEM model aims to study the entrepreneur, in order to analyze the factors associated
with their personality and family variables, social and economic environment that influence
the time to start a new business idea.
According to the characteristics of entrepreneurs and the time
GEM model proposes the following classification: potential
development, emerging entrepreneur, new entrepreneur,
Furthermore, the model takes into account the context
entrepreneurial young age profile, as shown in Figure 1.

is their business ideas, the
entrepreneur, entrepreneur
entrepreneur established.
of entrepreneurship and

Tabla 1. GEM - Conceptual Model

Source: Colombia GEM Report 2012 -2013, p. 13 [1]

2.2. Analysis: Total Entrepreneurial Activity (TEA) in Bucaramanga
Bucaramanga is a city of Colombia, and also Capital of the Department of Santander.
According to the National Administrative Department of Statistics it has approximately
526,940 habitants [2].
The measurement of business activity in the participating cities of Colombia regionals GEM
studies include the following indicators: rate of new entrepreneurial activity, TEA by chance,
TEA by necessity, rate of nascent entrepreneurs, new entrepreneurs rate, rate of established
entrepreneurs and discontinuous entrepreneurs [3]
In accordance with the topics that are going to be work in the following article, and according
to the Chamber of Commerce of Bucaramanga, in 2012, the results generally show that
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14,264 companies were formed in the 81 municipalities of Santander, where this entity has
control, representing an increase of 36% compared to companies that were registered in
2011.
This indicates a growing need for people to generate income. However the level of
informality is still high, and growth shown in 2012 includes a high proportion of businesses
already operating in the market and saw a good opportunity in the law to register with
different campaigns by the chamber of Commerce of Bucaramanga to encourage enrolment,
including formalization highlights Brigades [4].

2.2.1 Total Entrepreneurial Activity (TEA)
Bucaramanga in 2010, presents a TEA of 17.4%. During the first year of studio, this figure
was considered as an intermediate in the report, and distant by ten percentage points over
the region with the highest TEA, which was in this case the Caribbean, formed by the cities
of Barranquilla, Cartagena, Santa Marta and Sincelejo.
In 2011 the TEA was 21.0%, an increase of 20.7% over the previous year, and in 2012,
this measure was 22.5% above the previous average by 7.1%.

Tabla 1. TEA 2010-2013 in Bucaramanga

YEAR

TEA

2010-2011
2011-2012
2012-2013

17,4%
21,0%
22,5%

%
CHANGE
20,7%
7,1%

Source: APS-GEM Colombia 2010-2013 [1][3]

2.2.2 TEA by Chance Vs. TEA by necesity
According to GEM, opportunity entrepreneurs are those "Individuals who make the decision
to start a company by having full knowledge of the environment for entrepreneurship and
envisioned a business opportunity, and chose this option rather than other incomegenerating opportunities they had alternatives."
Also, catalogued entrepreneurs by necessity, as “individuals at the time of making the
decision to start a company did not have other job opportunities that this new business was
their only option to generate revenue."
By 2010, with respect to the motivation to undertake, in accordance with the GEM study, the
relationship TEA necessity vs. opportunity reveals that the city recorded a greater number of
enterprises motivated by the opportunity, 12.7 % compared those of necessity, 4.6 %. For
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2011, the TEA by chance was 15.5 % and TEA by necessity was 5.0%. For 2012
Bucaramanga TEA by chance was 18.7 %, while TEA by necessity was 3.8 %.
The TEA opportunity varies in the period 2011 compared to 2010 by 22% while in 2012 with
respect to the previous year variation is 20%. This could be explained by various factors
such as changes in government policies or taxes.
On the other hand, the TEA must have a variation of 8.7 % in the period 2011 with respect to
2010, and a significant decrease of 24% in the period 2012 compared to 2011.
Given the above, it can be inferred that the city shows a positive environment for
entrepreneurship by opportunity, and that company’s need generated by increasingly
represent a smaller percentage [3]

Tabla 2. TEA by chance Vs. TEA by necessity
YEAR

TEA
BY %
CHANCE
CHANGE

TEA
BY %
NECESSITY CHANGE

2010-2011
2011-2012
2012-2013

12,7%
15,5%
18,7%

4,6%
5,0%
3,8%

22,0%
20,6%

8,7%
-24,0%

Source: APS-GEM Colombia 2010-2013. [5]
2.2.3. Established entrepreneurs
Employers established according to GEM are the "percentage of population between 18-64
years of age who own or manage a company, and paid salaries in cash or in kind, by a
period between 3 and 42 months ".
The city of Bucaramanga in 2010 has a rate of 20.9% established entrepreneurs while in
2011 is 7.0% and in 2012 this figure is 6.9%, still slightly above the national average rate
(6.7%).
It follows that people with this type of activity decreased dramatically in 2011 with respect to
2010 at 66.5%, and in 2012 also showed a decrease of 1.4%.
Tabla 3. Established entrepreneurs

YEAR

ESTABLISHED
%
ENTREPRENEURS CHANGE

2010-2011
2011-2012
2012-2013

20,9%
7,0%
6,9%

-66,5%
-1,4%

Source: APS-GEM Colombia 2010-2013. [5]
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2.2.4 Discontinuous entrepreneurs
For GEM, discontinuous entrepreneurs are those "between 18 - 64 has discontinued, sold,
liquidated or withdrawn from an entrepreneurial activity which owned or participated in its
administration."
According to the above, the rate of discontinuous business for 2010 in Bucaramanga is
3.5%, while the data for 2011 are not available, and in 2012 the rate was 4.2%. It is inferred
based on the results of the study that the trend is increasing, and those employers who have
been an active part of a company as owners or administrators, and they are not, is
significantly high.

Tabla 4 Discontinous entrepreneurs
YEAR
2010-2011
2011-2012
2012-2013

DISCONTINUOUS
ENTREPRENURS
3,5%
4,2%

Source: APS-GEM Colombia 2010-2013.
3. Conclusions
It is important to show that this article seeks to highlight the work of the GEM report
conducted in the city of Bucaramanga in the years 2010-2013.
By studying one of its components, called by the same consortium (GEM) as Total
Entrepreneurial Activity (TEA), is that while initially 14% of the population between 18 and 64
had the propensity to undertake, this figure has been increasing in subsequent years,
reaching 22.5%. This is explained by government programs that have been developed
around the issue and supported in the additional fact that Colombia has a general law of
Entrepreneurship called 1014.
Also the TEA by chance is higher than the TEA by necessity, which represents not forced by
circumstances, but aware of the options offered by the positive market environment and a
population with the capacity and desire to undertake, and convinced of the regional potential.
On the other hand, while established entrepreneurs are a vital part of the fabric,
entrepreneurs established decreased dramatically in the three years of study.
Finally, discontinuous entrepreneurs have increased percentage in the three years of study,
this represents an important front for generating programs that allow business survival
action, and continuity.
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Small Medium Enterprises (SMEs) are considered to be the power houses of European
businesses. For these SMEs, an innovation culture that can be attained through
intrapreneurial initiatives can add significant competitive advantages to their
organizational framework especially in the current economic environment which is
getting
progressively
more
competitive,
demanding
and
challenging.
Intrapreneurship as an organizational concept has evolved substantially over the
years and although it is frequently compared with entrepreneurship, its position as a
distinct concept applicable in any firm regardless of their size or age has been
established in recent literature. However, one of the key research gaps here is the role
of a Chief Executive Officer (CEO) in the process of guiding, facilitating and managing
intrapreneurial initiatives in SMEs. There are no clear researches that identify any
distinctive profiles of a CEO in the process of intrapreneurship management. This
paper specifically addresses this gap and explores different intrapreneurial
management profiles of CEOs in SMEs and how the adoption of these profiles can
influence the innovation dynamics of the overall organization.
Based on literature review and our earlier detailed study on CEOs from intrapreneurial
firms, we identified three key management profiles. We observed that CEOs in some
organizations act as the facilitator of intrapreneurship providing different
intrapreneurs the support, guidance, resources and an environment to innovate. In
cases where entrepreneurs start their own organization, they usually act as the CEO
and in such circumstances they dominate as the lead innovator strategizing all the
major innovation decisions themselves. In other cases, CEOs tend to have a
combination of these two distinct profiles, shuffling in and out of their roles as a
facilitator and an innovator based on situational demands. As evidence this paper
presents case studies of three successful SMEs from the UK and highlights these
varying profiles of their CEOs. Using the qualitative methodology of in-depth
interviews, the research sheds light on this unexplored area and the results show the
importance of an intrapreneurial culture and how prioritizing it in organizational
strategies can help in building and escalating innovation in SMEs. Understanding
these distinctive management roles will benefit both CEOs and different organizations
in practising intrapreneurial initiatives in an effective manner.

Keywords
Intrapreneurship, Intrapreneurs, Innovation, CEO, Organizational management, SMEs

1. Introduction
Intrapreneurship in simple terms can be defined as the innovative initiatives undertaken by
employees inside an organization to perform new business activities [1]. Intrapreneurs within
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these firms act as the smart innovators who work on the design and creation of new ideas,
products, ventures and business models. Lankinen et al [2] observe that intrapreneurs have
the potential to find new combinations of resources that helps in attaining a competitive
advantage. According to Seshadri and Tripathy [3] intrapreneurship makes it possible to tap
the entrepreneurial potential inherent among different employees and thereby unleashing
their passion to generate new avenues for business growth or identify radical business
alternatives. Mohanty [4] believes that the concept of intrapreneurship provides an approach
that can be systematically adopted in an attempt to define specific strategies and action
plans that can help in order to incorporate significant employee contributions. When the
concept of intrapreneurship first arose, some authors did not realize or acknowledge its
potential. For instance, Duncan et al [5] called intrapreneurs the 'latest figment of journalist's
imagination'. They strongly believed that the conventional corporation will not be able to
supply and cope with the needs and requirements of intrapreneurs. However, authors such
as Silva et al [6], Jong and Wennekers [7] and Camelo-ordaz et al [8] have observed a strong
relationship between intrapreneurship and technological innovations and therefore
intrapreneurship today is considered to be a characteristic of successful organizations [9].
The term ‘intrapreneurship’ was first coined by Gifford and Elizabeth Pinchot in 1978 [10].
Miller [11] gave new insights to the field of intrapreneurial research by highlighting the
concept of entrepreneurship at the enterprise level. However, initial research on
intrapreneurship was mostly focused on large firms as seen in the prominent works of
Schollhammer [12], Norburn et al [13], Pinchot [10] and Rule and Irwin [14]. New light was
shed on the intrapreneurial dynamics of small and medium sized enterprises (SMEs) by
Carrie [15] who highlighted the differences in terms of characteristics between SMEs and
large firms. Antoncic and Hisrich [16-17] then gave significant evidence to demonstrate that
intrapreneurship has substantial impact on organizational and economic development
regardless of the size of an enterprise.

2. Prospects of intrapreneurship in SMEs
SMEs are considered to be the power houses or shining stars of European businesses.
However, Narula [18] claims that although SMEs continue to have the advantages of
flexibility and rapid response, the traditional disadvantages due to size limitations still exist.
Now with the current economic environment which is getting progressively more competitive,
demanding and challenging, organizations especially SMEs are struggling with the
management of certain complexities. The traits of modern society such as extensive
globalization, revolutionary changes in technologies and standard of living act as catalysts in
enhancing such complexities. For SMEs, there are the challenges of keeping up with a
balance of innovation dynamics and efficient resource management as per market
competition and then there is the need for creating an interesting and creative working
environment. Managing this innovation challenge can be complex and iterative but it can be
subsequently dealt with via prioritized vision and support from top-management leaders. For
Hambrick and Mason [19] organizations are a reflection of their top managers and therefore
Chief Executive Officers (CEOs) can address these organizational complexities in SMEs with
the right strategies and approaches.
Rosenbusch et al [20] propose that developing and embracing an innovation orientation can
help SMEs lead towards more ambitious goals, allocate resources in areas that can create
more value and inspire a challenging firm culture. Intrapreneurship is one of the effective
strategies for promoting efficient innovation orientation and thereby addressing the
organizational complexities [21]. For SMEs, an innovation culture that can be attained
through intrapreneurial initiatives can add significant competitive advantage to their
organizational framework especially in the current economic environment where the demand
for multiple technological competences and increased competition otherwise might make
innovation quite challenging to keep up with.
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3. Purpose of this research study
One of the key research gaps in the intrapreneurship literature is the role of a CEO in the
process of managing intrapreneurial initiatives in SMEs. The intrapreneurial spirit of
employees can be disoriented and damaged if there are any inconsistencies, sporadic
enthusiasm or lack of commitment of the top management [3]. However, there are no
substantial researches that clearly identify any distinctive profiles of a CEO in the process of
intrapreneurship management. Therefore, it is difficult to access the influence CEOs have in
the process of initiating and developing intrapreneurship and intrapreneurs. This paper
specifically addresses this gap and explores different management profiles of CEOs in SMEs
and how the adoption of these profiles can influence the innovation dynamics of the overall
organization. Identifying these distinctive profiles will help organizations understand and
address different strategies for successful innovation practice and can serve as guidelines for
different CEOs in implementing their management roles and in promoting, facilitating and
leading innovations.

4. Research methodology
As part of our PhD research, we conducted an earlier study where we interviewed twelve
CEOs from different industrial backgrounds in the UK. We utilized a qualitative investigation
through semi-structured interviews with these CEOs and our results illustrated the significant
role they play in the process of initiating, nurturing and managing various aspects of
intrapreneurship. Our findings also indicated some distinct and consistent management
approaches that CEOs tend to adopt while managing intrapreneurship and intrapreneurs and
these profiles tend to vary from being an innovation facilitator to acting as the innovator
themselves. This particular study is aiming to illustrate these intrapreneurial management
profiles of CEOs from SMEs. Using our earlier study as a framework [22], we are now
utilizing a case study methodology to illustrate different intrapreneurial management profiles
of CEOs in SMEs. We are presenting three cases of successful intrapreneurship
management which have been constructed from data derived from semi-structured
interviews with the CEOs and different employees from these SMEs, website information,
annual reports and site visits.

5. Intrapreneurial management profiles of CEOs
As discussed earlier, intrapreneurship adds a competitive advantage for SMEs to manage
organizational complexities. However, the learning aspects of an intrapreneurial environment
are influenced by the structure of the organization according to Lankinen et al [2] and
intrapreneurs learn by significantly engaging with it and seeking information. The roles
played by CEOs in any organization are vast in terms of their involvement with creativity and
innovation and their influence in shaping this intrapreneurial environment. They can utilize
their management strategies to create the right opportunities within this organizational
environment for developing intrapreneurs and their ideas. Parker [23] questions if
organizations can strategically groom prospective and future intrapreneurs. Facilitating and
grooming intrapreneurs in any organization can be a challenging task for CEOs and one of
the challenges pointed out by Pinchot [10] is that there are no set formulas for determining in
advance who can or cannot be an intrapreneur. Every business needs the right people in the
right jobs and successful ideas within an organization occur due to the tireless persistence
and practical imagination of the intrapreneur [24]. Based on the organizational framework
and innovation requirement, the management profiles of CEOs tend to vary. There are cases
when the CEOs have to lead the innovations playing a dominant role as a leading
intrapreneur and in other cases they guide the innovation process acting more as facilitators
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for different intrapreneurs. In some cases, they tend to shuffle in and out of these roles.
Carrie [15] supports this by indicating that in SMEs the owner-managers themselves can be
the main inhibitors or best catalyst for intrapreneurship progression. Based on our
investigation, we hereby propose three management profiles of CEOs associated with
intrapreneurial activities in SMEs:
1. Profile 1- The Facilitator
2. Profile 2- The innovator
3. Profile 3- The facilitator and innovator- a combination profile
CEOs occupy the most powerful position in a corporation adopting different management
profiles but as Calabria [25] says becoming and staying powerful is no easy task. Yadav et al
[26] argue that innovation is more than just product development and that CEOs in different
firms must first learn to detect technological opportunities and then proceed towards refining
and extending these products for deployment. Charan [27] believes that CEOs must have the
capability to link business needs with different intrapreneur’s natural talent. One of the
benefits in SMEs according to Carrie [15] is that intrapreneurs have easier access to the top
management and if the CEOs are acting as facilitators then this can be used as an efficient
opportunity to identify their specific needs and aspirations and thereby motivating and
guiding them. Mohanty [4] found intrapreneurship to be successful only when intrapreneurs
are motivated to take action and value an innovation policy projecting the organization's
culture and operating principles. Tappin and Cave [28] believe that CEOs are far-sighted
leaders who have the ability to paint a sophisticated and compelling picture of the future for
their employees, customers and shareholders.

5.1 The Facilitator
The first intrapreneurial management profile is that of a facilitator and CEOs with this profile
are largely focused on creating an innovative environment to give intrapreneurs the right
opportunities and platform to be creative. Although the CEO might participate with innovation
their role predominantly is that of supervising innovators. Tappin and Cave [28] highlight that
the best CEOs have the ability to simplify and prioritize different strategies thereby giving
their teams and business an efficient clarity and this is something the facilitator specializes in.
They have the capabilities to efficiently lead teams, build projects, divide tasks and facilitate
the innovation. It must be noted that without the right people in the right jobs, a company
cannot grow and thrive. For instance, Charan [27] highlights that if the person making crucial
organizational decisions is not suited to the job, the quality of the decisions will be poor
thereby leading the whole company to suffer. CEOs as influential facilitators will therefore use
their time and efforts to place different intrapreneurs where their strengths can have the most
impact within the innovation framework of the company.
As intrapreneurship facilitators, these CEOs will emphasize on building an organizational
culture to allow and appreciate failures for encouraging intrapreneurs. They will make a
conscious effort to reduce negative consequences of failure in intrapreneurial activities.
CEOs with this management profile tend to be very approachable and encouraging. They
have good communication skills which makes intrapreneurs trust them and confide in them
with their ideas or projects. They have a certain degree of credibility which makes them
efficient with networking and associating with other colleagues, employees or organizations.

5.1.1 Case profile of a Facilitator: Professor Nicola Spence, Chief Executive,
Science City York
Science City York is a leading provider of business and innovation services with a successful
history of over 14 years specializing in developing SMEs and new infrastructure to support
the region’s growth sectors, facilitating early stage businesses, helping them reach their
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goals and leading events to support business and innovation. ‘Creating value through
innovation’ is their vision and true to this statement, Science City York led by Professor
Nicola Spence as CEO has been transforming the innovation framework of several
businesses. Prof Spence says "There is a massive opportunity for York to be a city that leads
Europe in certain technologies and certain business clusters”. With an exceptionally talented
intrapreneurial team, this organization has utilized an innovative mentoring scheme to help
several successful SMEs like Shakespeare Hydraulics Ltd, Kiroco, Comfizz, Uniqua, Little
Barn bakery, Gordon Rhodes or Chillipeeps to name a few.

5.1.2 Prof Spence as the Facilitator- management profiled CEO
Prof Spence points out that as a small company everything they do is very visible and open
and therefore she tries to lead by example through her commitments and priorities. She says
“innovation has always been a part of our priorities in terms of how we are doing things
differently”. She feels that employees won’t be encouraged to be innovative unless they see
it as a priority and therefore as CEO she believes in encouraging innovation and rewarding
and promoting its credentials and impact. She emphasizes this by saying “You have to be
focused on higher vision of what you are doing and then organize yourself so that you got
people who are focused on delivering those things”. She found creative intrapreneurs to be
chaotic with their innovation approach and delivery and getting them to change these
approaches will only result in the loss of their creativity and originality. So as mentor she
accepts their chaotic approach by managing their creative skills within a team. She adds
“You got to give the innovators the tools, technologies, gizmos or apparatus and whatever it
is they need and you have to trust them…. …and they got to deliver and once you are
confident that they will deliver, you have to keep on giving them the state of the art
equipments…then they will deliver tremendous value”. She highlights that her job as a leader
here is also to challenge these innovators to deliver and a lot of it involves “brokering the
expectations of an innovator with the needs of a business”. She says “We are very problem
driven and opportunity driven”. She brings together small group of people with different skills
to try and tackle a problem or innovation and instead of allocating specific roles, she
encourages people to identify themselves as being interested in that team/project or any
specific roles. This approach she confirms has worked quite well so far which is why they are
quite committed to it.
Science City York is working across different sectors such as energy, health, environment,
gaming and education but as a small company Prof Spence points out that they may not
have all the skills and insights to solve different problems. Therefore with her unique
mentoring approach she brings in a lot of external talents and specialist expertise to enhance
their innovation process and thereby be transformative. As a facilitator, she adopts this open
innovation scheme where she believes that innovative ideas can come from anywhere citing
examples where crucial innovations in Science City York have actually sprung from ideas
developed by their administration team. She is currently mentoring an open innovation forum
in their website where they post different challenges and anybody can participate to put
forward their innovative solutions. Prof Spence also helps in setting up different innovation
training workshops to up-skill City of York Council, SMEs, universities and Third Sector
organisations. Apart from running different yearly events to promote innovation and
networking such as APPtitude, Venturefest Yorkshire and Innovation Showcase, Prof
Spence is also managing several projects to encourage innovative companies: SMEs or
micro-businesses to gain investments for development and growth. ‘Innovate York’ is one
such example which collaborates with the City of York Council to create a catalyst of
innovative changes in the city and thereby strengthens and enriches the whole York
community. Three of her intrapreneurial team members are now participating in this
particular project as key catalysts to deliver innovative services and instead of working with
just the council employees, Prof Spence also tries to involve the whole community to break
down barriers that traditionally hold back progress.
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5.1.3 Adopting this management profile
Within an organization, Prof Spence believe that a CEO has to be someone that people
would want to follow and go on a journey with and therefore her priorities are dedicated
towards creating, supporting and driving a culture which will make people contribute to the
common goals and mission of the organization. She believes that a CEO has to be authentic
in terms of who they really are otherwise people won’t believe and follow their credibility. She
has wide experience in academia for over 20 years with an MSc and a PhD. This academic
career she reveals had given her tremendous creative opportunities to design experiments or
projects. Before Science City York, Prof Spence worked primarily as the chief scientist at the
Food and Environment Research Agency (FERA) in Sand Hutton. Here as a leading
researcher, she got several opportunities to manage scientific projects, programs and other
scientists putting together multi disciplinary teams for delivering scientific solutions. Nicola
credits her academic background with giving her some basic skills and experiences to
understand many issues relevant to business. She feels that these experiences have given
her good intuition to identify people who have the credibility to generate ideas and turn them
into practical solutions and what technique or approach motivates these intrapreneurs. She
adds “You take with you all sort of skills and experiences while along the way…..now I can
stand back and understand things from a technical, political and economic perspective and I
wouldn’t be able to do that if I hadn’t actually had that experience”.

5.2 The innovator
The second intrapreneurial management profile is that of a CEO who acts as a key innovator
within the organization. The definition of an entrepreneur is someone who “is an undertaker
who notices and seizes opportunities; converts those opportunities into commercial ideas;
adds value via processes, effort, capital, or capabilities; and confronts the risks of the
competitive market to apply those ideas” [29]. There are several organizations where an
entrepreneur starts their own company and then takes the overall charge as the CEO with
thorough knowledge of their business metrics. As Pinchot [10] says, people seem to become
intrapreneurs when circumstances drive them to an act of will and decide to make a new
business concept into a reality within their company. So, CEOs with this management profile
act predominantly as the intrapreneur innovating for their company. Charan [27] strongly
believes that because a CEO has the insights of how the organization really works and how
to link people’s actions and decisions to the right priorities and strategies, their active
participation with innovation will add significant advantage to progress the level of
intrapreneurship. So, the innovator here is highly active in leading the innovations, spotting
break through opportunities and usually share many characteristics as that of an
intrapreneur.

5.2.1 Case profile of an innovator: Christopher Ian Wilson, Chief Executive,
Bransby Wilson Parking solutions
Bransby Wilson Parking solutions has for over 23 years specialized in car park management.
Mr Christopher Ian Wilson is leading the innovation framework of this business as the Chief
Executive. What is unique about their approach is that they deliver a personal service to
every customer and as Mr Wilson says, “We take a creative and entirely bespoke approach
to every customer requirement - because every car park is different”. Their approach
involves helping customers plan, build, run and improve their car parks by considering layout,
pricing structure or parking behaviour patterns. Bransby Wilson Parking solutions also
provide technological solutions such as the installation of high quality Pay & Display
machines, ANPR (Automatic Number Plate Recognition) technology, Pay on foot machines,
Keyboard entry registration systems, pay by phone systems or Vehicle Registration Systems
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(VRS). They also provide control and enforcement services via their associate companyMinster Baywatch. With their practice having a national coverage in the UK, Bransby Wilson
Parking solutions is one of the leading businesses in its niche market with a range of loyal
customers that involves organizations such as the NHS, the Rank group, W Boyes and Co
Ltd to name a few.

5.2.2 Mr Wilson as the innovator- management profiled CEO
Mr Wilson has been leading the innovation for the company all these years bringing together
people who need car park spaces with people who have spare places. The great thing about
their business as Mr Wilson admits is that it is a new concept and after 23 years, there are
still no set criteria to run it. He observes that they follow a flexible approach and says
“whatever the client wants, whatever the market wants, we could supply…..so, it is about
changing our product around”. For over 9 years he remarkably worked alone as the sole
employee in his company doing everything in terms of marketing, sales, finance and
innovation. As a small company he says growing, restructuring and prioritizing innovation can
be a big challenge especially as they have no R&D team. He says “Innovation has to be
worked…..why we succeeded I believe is actually getting the right idea and it worked…It was
the right research and straight away you got a great product, a great service that is different
and people take notice of”. He believes that innovation spread around individuals and the
business as a whole. As a CEO what really excites Mr Wilson is new ways of doing things
and having proactive consideration of what the market might require in 2 or 3 years time.
Now as the leading innovator in the SME he reveals that he has to wear different hats
several times a day signifying the management of different organizational roles. Mr Wilson
uses his expertise and experience to individually review car parking operations and policies
for his clients and in implementing appropriate car park management, space optimisation
and revenue generation systems. His role as the CEO also involves auditing, designing and
installing new signs, marketing and management of monthly permit systems. He also leads
the process of designing and installing of Vehicle Registration Systems, Pay & Display
machines and providing patrolled enforcement and control services.

5.2.3 Adopting this management profile
This company was established in 1991 by Mr Wilson when he saw an opportunity after
finishing his university studies in Physical education and sport studies from York St John
University. He says starting a company was never a plan but this business concept occurred
when he observed car parking spaces being left vacant in different locations in York whereas
there were other people desperately looking for parking spaces. He was quick to identify this
niche market 23 years ago and embark on a sole trading business. Mr Wilson reveals that
because the concept was so new and unique in the early 90s, he had a hard time convincing
people about it. He adds, “The concept was very different, not something easy for people to
get their head around…If you say you are an accountant or a builder, people will know what
you are but if you say you let parking spaces or you are a space manager, it was very difficult
to explain to people”. The initial phase he says wasn’t easy as a novice entrepreneur as he
faced a lot of challenges mostly due to his lack of business knowledge and expertise. He
believes that as the business progresses, the CEO will eventually have the strength,
knowledge and experiences which will count a lot in progressing the innovation track of the
company. However, he feels that expecting the staff to have the same motivation and
interest in the business as him is very rare as he feels that his connection with the company
is very deep, having established and worked on its every aspect and dynamics for over 23
years now.
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5.3 The Facilitator and innovator- a combination profile
The final management profile is a combination of a facilitator and innovator. CEOs with these
profiles find a good balance with characteristics associated with facilitation of innovation and
leading innovation. They have the capabilities and talent to adapt in this dynamically
changing environment responding efficiently to the market and customer demands along with
the needs of the business, adopting the appropriate role.

5.3.1 Case of a combined management profile-Facilitator and innovator:
Methven Forbes, Chief Executive, Robin Lane Medical Centre
Methven Forbes, the Chief Executive from Robin Lane Medical Centre has been associated
with this health firm for over 10 years. This organization has transformed from a small
practice to an innovative health firm delivering services fit for modern 21st century lifestyles
and Mr Forbes has played a pivotal role in shaping and facilitating this entire developmental
process. As a medical centre, their vision isn’t restricted to a traditional health and wellbeing
approach but it also incorporates delivering proactive education programmes led by clinicians
to prevent and delay the development of health conditions. Over the years he has managed
to bring in several innovative services that breaks the traditional norms of an appointment
based health service and this includes a smart phone app, an Urgent Care walk-In service,
the Pudsey Wellbeing Centre, a community newspaper and a café house called ‘CafeLux’.
Mr Forbes tries to bind this health centre with different community projects and charitable
trust events in order to promote a platform for wider innovation. With over 55 employees and
more than 40 volunteers, this health centre situated in Pudsey, a small town of Leeds has
made a remarkable name in the field of health innovation which is why it has recently been
awarded the GP enterprise award 2013 for outstanding practice and for improving quality
and production in health innovation.

5.3.2 Mr Forbes as the combined management profiled CEO
Being an innovative leader and facilitator can be a challenge and Mr Forbes feels that a CEO
shouldn’t be the only one doing all the creative thinking themselves but they must also
ensure that there is enough capacity within an organization to innovate and implement
different ideas. People within an organization can come up with different ideas but the role of
an innovative CEO according to Mr Forbes is to facilitate genuine and practical ideas that will
make a difference in the firm. He adds, “I won’t encourage everyone to be innovative … I
would encourage everyone to be participative and that’s the critical thing”. He suggests that
an organization should not be utterly wired only with creativity and innovation as nothing will
get done and there is a risk that the organization and talent within will get fatigued and
therefore collapse. Mr Forbes says, “It is really important that people are encouraged to
innovate and come up with new ways of doing things and it is equally important to give them
the opportunity to implement them without any fear of punishment if it doesn’t work…..Failure
is a good thing if it is within the right framework…that’s how people learn”. As a facilitator, Mr
Forbes applies a unique strategy of creating an eco-system that offers enough guidance,
framework and security to develop ideas. Emphasizing this he adds, “You can’t prescribe
innovation but you can prescribe an eco-system that allows innovation”. Within this ecosystem he found that one can harness the natural strengths of everyone. He points out how
by bringing stakeholders, health members, volunteers and community members together in
the same innovation platform, binding and creating a strong network of talent has
empowered their organization to explore new ideas and deliver extensive innovation services
thereby enhancing overall performance and growth. According to him, CEOs who are doing
the innovation have very strong personalities and as they are shakers and movers, they tend
not to play by the rules. In Robin Lane medical Centre, Mr Forbes as an innovator has
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helped the organization evolve and grow. For instance, he has utilized his visionary
leadership skills and global perspectives to create a smart phone app that allows patients to
book appointments, order prescriptions, send secure text messages to clinicians and set
appointment reminders. He also initiated the development of a café house and local
community newspaper which he believes is the heart and soul of the well being centre.

5.3.3 Adopting this management profile
Mr Forbes highlights that building a management profile is a gradual process of learning from
different experiences and creating a mental portfolio with information of what works and what
doesn’t. He firmly believes that CEOs who have experiences with different positions and
roles are much more accommodating and challenging in terms of transformation and thinking
differently. Reflecting on his background, Mr Forbes emphasizes how his upbringing in an
impoverished city of Dundee, amidst a family of labourers, tradesmen, carpenters and bakers
had a major influence on his work ethics now. Mr Forbes admits that he has never been quite
bright at school with no consistent record of good grades. However, when he was 17 he got
an opportunity to work for a fading memorabilia shop that was on the verge of collapse with
the owner having run out of options for creativity and new innovative ideas. Mr Forbes used
this opportunity to bring in several new innovative changes in terms of stock control,
merchandising and design and it transformed the entire business around in just over a year
impressively paving way for further business expansion. Mr Forbes then moved to Cornwall
where he worked for a bus company mostly in the administration aspects adding creative
elements to the operational designs and here he was supervised and trained by a national
award winning Director which again had a massive impact on his personality. He then
worked for the NHS as a practice manager in a small rural health centre in Cornwall and this
is where he credits to have got managerial opportunities to build up his executive profile
characteristics. Working with different teams, national leaders, politicians or stakeholder
organizations Mr Forbes gradually developed those practical skills required in an Executive
role such as pitching for finances, planning and designing projects or managing staff.

6. Conclusion
Intrapreneurship in today’s economic environment can be used as an effective organizational
strategy to enhance the innovation progression in any organization regardless of their size. It
is an established field of organizational management research with an impressive history of
around 25 years. Although it is frequently compared with entrepreneurship, its position as a
distinct organizational concept is clearly documented in literature. This paper explores one of
the key research gaps, the intrapreneurial management profiles of CEOs from SMEs and
their impact in the organizational innovation dynamics. The management profile of a CEO
tends to be either that of a lead innovator or the facilitator of intrapreneurship and in some
cases, a combination of both. This paper presents case studies of three successful SMEs
from the UK and highlights their varying CEO profiles. The benefits that firms can derive from
intrapreneurship are tremendous and especially in a competitive and challenging economic
environment, the adoption and practice of intrapreneurial initiatives should be highly
encouraged by CEOs today to attain a competitive advantage.

Disclaimer
All participants in this research signed a document confirming that they understood the
objectives of the research and that information gained from the interviews could be used for
any publications.
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The transition economies in Southeast Europe rely heavily on small and medium
enterprises (SMEs) as larger companies are rare. The international competitive
position of these SMEs is, however, still limited, which negatively affects the overall
economic position of these countries. The EU supports SMEs’ competitiveness in the
candidate countries through numerous funding schemes. However, the absorption
rate of these EU funds is unsatisfying and research on the reasons of this fact is
limited. The paper analyzes how the access to these EU funds for SMEs can be
facilitated and which factors influence the absorption capacity. It demonstrates with a
qualitative approach that intermediary institutions in the candidate countries, which
support the access to these EU funds for SMEs, are missing or are insufficiently
designed. Due to limited resources, SMEs are more dependent on specialized
intermediaries that provide information and human capital than larger companies. The
paper shows that the focused capacity building of a business membership
organization, which steps in as a surrogate intermediary, was an efficient policy
approach to increase SMEs’ absorption capacity of EU funds. The findings add to two
scarcely endowed literature streams, that on business membership organizations and
that on SMEs’ absorption capacity of EU and donor funds. The paper implies
structural deficiencies as reasons for the unsatisfying absorption rate of EU funds. It
provides first insights of the role of business membership organizations, such as
clusters, as an opportunity for closer cooperation between South East European
SMEs in this context.

Keywords
Business Membership Organizations, EU funds absorption, Small and Medium Enterprises,
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1. Introduction and Research Objectives
In times of economic crises especially small and medium sized enterprises (SMEs) are in the
need for rapid innovative progress in order to stay competitive on the global market. The
economy of the current candidate countries in Southeast Europe relies heavily on the SMEs
as larger companies are rare. The European Union (EU) supports SMEs’ competitiveness in
the candidate countries through numerous funding schemes to support the competitive
position of the countries on their way to EU membership. However, especially the SMEs from
EU candidate countries show limited absorption capacity. Many of the EU funds remain
unused while on the other hand the SMEs in these countries struggle to survive in the
intensifying global competition. On top of that, EU applicant countries like Serbia pay annual
contributions to EU fund access like FP7. If less successful fund applications are filed than
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the country pays access contributions, then it is actually a negative game for the countries
and the access contributions are sunk costs.
The recent examples from Bulgaria and Romania demonstrate that the superior competitive
position of the local economy is a baseline requirement for a smooth and efficient EU
integration for the candidate countries. The question is thus, on how the access to these EU
funds for SMEs can be facilitated. This paper demonstrates a successful approach with a
case study from the Serbian ICT sector. The ICT sector is one of the most dynamic and
promising sectors in the Serbian economy. This is reflected in the comparatively high number
of applicants for EU-funds. Yet one of the major challenges for SMEs in the sector is the lack
of institutionalized support structures.
Serbia has the status of an EU accession candidate. Several EU programs are open to
applicants from Serbia. However, the number of Serbian applications to these EU programs
and their success varies from program to program. In particular, SMEs are struggling to
access the available programs. Serbian SMEs are often not aware of the availability of these
support programs. Furthermore, the administrative burdens and challenges in the application
process are rather high, in particular for SMEs, while support structures are lacking.

2. Theoretical Background
2.1 EU Funds and their Absorption
The transition economies in Southeast Europe are European Union (EU) candidate countries
or potential candidates. As such they are entitled to receive funds from the EU in their preaccession phase. These funds are to support the countries on their way to become full EU
member. Among others, these funds aim at strengthening the competitiveness of these
countries in international trade.
Difficulties in the absorption of development funds in general and EU funds in particular are
widely known and discussed, however, a clear framework to evaluate the absorption capacity
and detailed numbers are missing [1], [2], [3]. Some publications are mainly concerned with
the quantitative aspect of pure utilization of allocated funds, while other researchers regard
the effectiveness of the used funds in relation to the allocated funds, when discussing
absorptive capacity. Some see absorption difficulties as soon as the allocated funds deviate
from the amount of funds used, others use target plans as a reference point [1], [2], [4], [5].
Some research demonstrated that Serbia’s absorption rate in the 2000-2006 funding period
was even below Southeast European average with 85.73% [4], while other calculate that by
2010 Serbia had one of the highest absorption rates per capita [6].
We will not delve further into this discussion but stay with the general consensus that
absorption rates in the candidate countries are not at a satisfactory level. Examples have
shown that many candidate countries or new EU members have substantial difficulties in
absorbing EU funds [7]. Their increase would be beneficial for the overall economic
development.
Small and Medium enterprises (SMEs) are the cornerstone of most transition economies.
They make up to 99.8% of the businesses in Serbia and generate 66% of the jobs [8].
However, especially the SMEs in transition economies face difficulties with trade
liberalization that comes along with the EU integration process. Most SMEs lack behind their
European counterparts in terms of innovation, productivity and hence are in a competitive
disadvantage [8]. Many EU funds are targeted at this problem, however, the SMEs have
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substantial difficulties to absorb EU funds, with some researchers stating absorption rates of
SMEs of below 10% [3].

2.2 Intermediaries
Transition economies, such as Serbia, face rapid institutional change from a centrally
planned economy on the way to a market economy. Therefore, weak institutional setups are
repeatedly reported for transition economies in the literature and empiric studies [9], [10],
[11]. Most literatures describe changes such as “massive privatization of state owned firms”
[12: 271] and removal of market entry barriers on the way to capitalize the economy, but on
the other hand re-nationalist tendencies are often observed as well. These changes in the
overall institutional setup in turn lead to lacking or insufficient intermediaries.
Reasons for this mis-development are various, such as other laws restricting the evolvement
of intermediaries and/or a general lack of knowledge why intermediaries are necessary and
how they work. Part of this development is rooted in the monitoring gap that evolves during
such drastic changes in the formal institutional setup. While privatizing state companies, the
state withdrawals from its monitoring functions on specific business and therefore reduces its
monitoring function on the overall economy. However, in most cases, the economy did not
have sufficient resources to fill in these gaps immediately. Even if new and adequate
intermediaries evolve to fill these gaps, it needs time to build them up, and might it ‘only’ be
because they are interlinked with other or former institutions [12], [13], [14], [15], [16]. Thus,
while the change of the institutional setup is in progress the institutional environment is
unstable per se and specialized intermediaries are absent or insufficiently designed [17],
[18], [19].
Ricart et al. (2004) elaborate that in such environments ‘institutional voids’ are present.
These voids “occur when specialized intermediaries are absent” [20]. Intermediaries are
framed as trade facilitators that become necessary with the increasing complexity of a
transaction. The authors name three concrete examples of specialized intermediates: (1) a
contract guarantor, (2) someone or something providing specialized information and (3) an
intermediary facilitating the search for trading partners [20], [21]. Khanna and Palepu (2003)
mention two more function of intermediaries that of (4) capital provision and of (5) talent
search [22].Thus, intermediates are specific kinds of institutions that act as rationality
surrogates in transactions in which, due to the behavioral assumptions acquainted to the
economic actor such as bounded rationality and disposedness to opportunism, transaction
costs are high or even prohibitive. In such cases, specialized intermediaries – act as trade
facilitator through reducing transaction costs. In environments of institutional voids these
specialized intermediates are absent and hence bounded rationality and opportunism lead to
high or prohibitive transaction costs.
The SMEs perspective of the need of specialized intermediaries is straightforward: a firm
achieves a competitive advantage either by increasing the willingness to pay of the
prospective consumer or by decreasing the cost of production. To increase to willingness to
pay a firm might need specialized market information. As market information on i.e. special
consumer preferences is a complex field, gaining this information will come at costs.
Especially for SMEs these are high or even prohibitive costs, as due to their size, SMEs face
limited resources in terms of financial and human capital [23]. Thus, the firm can engage
another company that is specialized in supplying consumer information. This firm is than an
intermediate [21].
It is obvious that the absence of such intermediaries leads to different decisions than in a
situation with existing intermediaries. As described above, acquiring specialized market
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information will come at high costs for the company. Thus, the absence of intermediaries
increases transaction costs, therefore influencing the choices and decisions of the economic
actors.
Our proposition one is that the above described limited absorption capacity of SMEs in
transition economies is related to missing intermediaries. Surprisingly this has not been given
attention in the academic literature. It is commonly observed that companies rely on external
intermediaries to support their EU funds application process. These intermediaries generally
offer services on consultancy, information provision, and partner search, all the way to writing
the project application and managing the bureaucratic aspects of the projects. These
intermediaries are - in European countries - either private companies or private-public
institutions such as associations or research support institutions at universities. If these
intermediaries are now absent or insufficiently designed, it becomes more costly in terms of
transaction costs for SMEs to apply to an EU fund. The SME has to internalize the services
usually provided on the market and might hence conclude that such an internalization of
services is more costly than the expected gains form the potential EU project. Hence, the
SME might refrain from applying for EU funds at all.
Furthermore, in order to be competitive on a global market, companies situated in an
environment with less specialized intermediaries available must find effective methods to
compensate for the cost induced by missing intermediaries. To do so, there are – simplified –
two ways. Either these companies find innovative practices that fill in the institutional voids to
minimize organizational costs or they access specialized intermediaries from environments
that already developed these [21].
Our proposition two is hence that a Business Membership Organization (BMO) is such an
innovative practice. Some research defines BMOs as generally any organization where
businesses are members [24], however, we focus on a more narrow perspective. For us
BMOs are generally established bottom-up and focus on providing specialized services that
their members actually demand [25].
We aim to demonstrate in chapter 4 that SMEs in Serbia lack the support of specialized
intermediaries to facilitate their access to EU funds and that the support to a BMO is a
sufficient policy approach to increase SMEs’ EU funds absorption.

3. Case Study
A single case study from Serbia will demonstrate one such innovative practice. A Business
membership organization (BMO) was successfully supported to establish itself as a
specialized intermediary concerning EU funds absorption for SMEs. Before we detail on the
case we will briefly explain our research method.
We followed a qualitative, exploratory approach with our research. The case was selected for
revelatory rationales [26] as we had unique access to the BMO and background information
on the development and actors, due to our previous working and research environment.
During the research process we followed the literature’s advice on rigor criteria for case
research [27], [28]. We can ensure construct validity by data triangulation with data from
interviews, participant observer sessions, and secondary data. Furthermore, reliability can be
insured as a case study protocol and a database was maintained to ensure transparency and
replication. We can also ensure contextual understanding of the data as both researchers
lived and worked in Southeast Europe for several years.
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Data was collected between mid-2011 and mid-2012. Interviews were digitally recorded and
transcribed. For the observations we prepared research notes. Interviews were conducted
only by one researcher in order to avoid difficulties with different contextual understanding in
case of multiple interviewers [28]. Interviews were conducted with top management
representatives of ICT companies and the manager of the BMO. We followed the grounded
theory approach when coding the interview data [29]. However, we follow mainly the
understanding of Strauss with regard to theoretical sensibility [30].
The Business Membership Organization (BMO) was founded in 2010 by a regional network
of ICT companies. The companies participating in the BMO are local SMEs, some are local
branches of international companies. The BMO was supported with capacity building by an
international donor in order to manifest its structures and capacities for 2 years. The capacity
development included mainly the setting up a “project office” for EU Fund (and other)
applications and capacity building of staff in the unit. The staff received capacity building
concerning the scanning for right calls, writing proposal, and administrative handling of EU
fund/projects. In the following we will demonstrate the efficiency of that support and the
efficiency of the provided BMO services.

4. Results
This section focuses on the results of our case study. It differentiates between the results of
the two propositions.

4.1. Missing Specialized Intermediaries
Following our first proposition “the absorption capacity of SMEs in transition economies is
related to missing intermediaries” we found that two areas of intermediary services are
especially critical for EU funds absorption in the perspective of the SMEs. We will detail on
these two services separately in the following.
Intermediaries for information provision
A major factor in our observations was missing or insufficient providers of information. These
concerned mainly general information on EU funds’ potentials and application processes, but
also specific information crucial to successful fund application.
Serbia is relatively well endowed with intermediaries compared to other countries in the
region [8]. According to research, Serbia is the country which the highest proportion of EU
funds going to national intermediaries rather than to foreign consultancies [6]. However, only
a few intermediaries actually offer information on EU calls and/or trainings for EU application
writing. Moreover, constantly new intermediaries are established top-down and vanish as fast
as they appear. Most of the intermediaries active in this field in 2012 had already
disappeared by the end of 2013. The interviewed companies consider some of these
intermediaries as insufficient:
“And chamber of commerce, personally I expect much more from them, they are not so
active.” SR UN 3, para. 114.

The Gallup Organization states that 37,4% of the Serbians have confidence in business
organizations [31]. However, international reports state that the attitude towards free
expression and objective information provision has declined [32]. And also interviewees
reported that information is often acquired through informal connections. The interviewed
companies stated difficulty on access to information concerning EU funds and in general.
One company explicitly stated:
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“The situation with data in Serbia in general is not so good. We do have statistical office etc.
[…] but, I don't know why, but sometime it's very hard to get certain types of data from them.”
SR CM, para. 10.
“So you have to gather information that actually the government should have. So in my opinion
you waste too much time getting to the different institutions and trying to get some
confirmation about some information.” SR NM, para. 54

Again, academic literature on the influence of information providers on the absorption
capacity is limited. Current research focuses on similar issues in Romania that found that
SMEs’ EU funds absorption is related to the transparency of information [3], [33]. Our
observations showed that especially micro companies are discouraged to apply for EU funds.
They fear the high administrative burden of preparing the fund proposal and regard their
chances of receiving funds as limited. These feelings are based on very limited information
about the funds in general and limited support infrastructure by intermediaries in specific.
Intermediaries for human capital provision
The second factor that seemed to affect SMEs’ absorptions capacity was missing specialized
know-how for the application process, which relates to missing intermediaries for human
capital provision. The application process of EU funds is very specific and demands
specialized knowledge. Recent research of Romania has shown that SMEs have difficulties
in filling out the forms and formulating the application. Structural errors on SMEs’ applications
are common [3]. This situation is influenced by several factors.
First, as many countries in Southeast Europe, Serbia suffers a severe brain drain as
graduates receive higher wages and have good opportunities in EU countries [32], [34].
Second, the general education is at an unsatisfactory level [31]. Companies report that the
foundation of knowledge received at the universities is not adequate for market demand and
that substantial training is needed before the employee can be considered productive.
“The needs that we have are much more than universities deliver. On one hand the number of
the graduates that come from the faculties nowadays are not enough, on the other hand the
quality of those that do come is not on a satisfactory level.” SR CM, para. 151.
“They have good general knowledge in IT, but they are not specialized enough in some
technologies, they didn't have a chance to participate in many different projects, to get familiar
with various technologies, so usually, when we hire someone it takes three to six months to
make them productive.” SR UN 3, para. 74.
“So in my opinion it means one to two years to produce a good worker.” SR NM, para. 66.

More pressing than the actual technical skills gap seems to be the lack of soft skills. In 2008
companies stated that around 64% of the IT professionals are lacking soft skills and 12%
lack basic skills such as appearance in contrast to 24% that lack technical skills. “Among the
soft skills, the most common shortcomings were in communication, problem solving, time
management and negotiations.” [35: 35]. These soft skills are one critical factor in the EU
funds application process.
Furthermore, a limited provision of EU funds application writing trainings is observed.
Research among Romanian SMEs demonstrated that SMEs have limited knowledge of the
writing style and structure in EU funds application which leads to a higher declining rate [3].
Our observation furthermore revealed that human resources with the critical knowledge of
EU funds is very limited in Serbia. Hence, local trainers are hard to reach and expansive.
Foreign trainers are also too costly for SMEs.
Again literature on knowledge intermediaries to support SMEs EU funds application is
scarce. Most literature focuses on knowledge transfer within EU projects but not with the
know-how directly related to the application process.
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4.2 Business Membership Organization as an Instrument
To counter the observed difficulties, an international donor agency, in cooperation with the
Serbian government, supported the capacity building of a BMO to sharpen their profile as an
intermediary for EU funds applications. The BMO was set up in 2010 as a Serbian business
association. 28 ICT companies and five research institutions from the region are organized in
the BMO. It employs 1,5 full-time equivalents in form of a director and a head of the project
office and two volunteers. The objective of the donor was to enhance the absorption of EUfunded innovation programs by building up capacities within the BMO to support SMEs in the
application process. In order to support SMEs an internal service and competence unit, the
“Project Office” (PO), was established. Its services and know-how are available to BMO
members and external clients (non-members) for a higher fee.
In order to ensure the sustainability of the Project Office, the costs of the unit were to be
covered mainly by fees from its services. As experts for EU funds are in high demand in
Serbia and therefore expensive, the donor supported the BMO to develop local staff to
become an expert on, and trainer for, EU programs. The BMO furthermore established a
service catalogue with services relevant for EU program applications and their fees, as
depicted in Table 1.
Table 1: List of services provided by BMO

1.
1.1.
1.2.
1.3.
1.4.
2.
2.1.
2.2.
2.3.
3.
3.1.
3.2.
4.
4.1.
4.2.
4.3.
4.4.
5.
5.1.
6.
6.1.
7.
7.1.
8.
8.1.
8.2.

Screening
Screening of national calls for proposals and tenders
Screening of bilateral funds and opportunities
Screening of EU calls for proposals and tenders
Screening of successful projects for business opportunities
Database
Access to the database of successful projects
Information gathering and distribution on current calls
Provision of business intelligence on technologies and
developments relevant for different project calls
Coordination & Consortia
Coordination among VOICT members participating in calls
Coordination with applying parties outside the cluster
Project Development
Project development
Project proposal writing
Project implementation support and monitoring
Project management during project development
Project Management
Project management during project implementation
ICT Service Provider
Service provider of ICT products and services to successful projects
to expand domestic market for members
Lobbying and Awareness
Lobbying with national authorities and bodies to introduce necessary
changes and modifications in call procedures
Trainings
Introductory Training
Proposal Writing Training

The services are well received by the companies. One company directly stated:
“The project office helps our companies to apply for European funds (..). This is a really good
opportunity” SR UN 3, para. 46.
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The project started with an inception phase where the staff was trained for EU programs and
their management procedures. In this phase, the BMO mainly applied for projects in its own
name. Hence, at the time of the interviews no EU projects for companies had been realized
but the BMO managed to acquire external funds of 155.911,19 EUR.
The interviewed companies highlighted mainly the lobbying services that the BMO provides:
“There is one, a maybe not formally defined, service: providing information, different
consultations. I can ask the cluster manager to provide me some information from our
government or governmental institutions. He is the link between other IT companies of other
clusters in Serbia. So if we need to establish contact with someone to get some information it's
a good channel to use the cluster manager.” SR UN 3, para. 46.
“And also with some government agencies so we do have influence in some parts of the law”.
SR UN 1, para. 41.

Additionally, the cluster provides trainings through the established cluster academy. Some of
the trainings directly target certification processes that would otherwise be too costly for the
single companies. [35], (SR UN 2;3).
The list in table 1 demonstrates that the BMO focuses on the issues identified to hampering
the absorption capacity. Service categories 1 and 2 focus on information provision and
services 3 – 8 focus on the capacity development of human capital. Both service groups are
valued by the member companies, as the BMO could in the first two years of its existence
generate 33.912,50 € of revenue from membership fees and services.

5. Conclusions
Even though SMEs are the main economic actor in transition economies and all EU
(potential) candidate countries have difficulty to absorb their EU funds, research on the
factors influencing the absorptive capacity of SMEs in these countries is very limited. With
our qualitative approach we could demonstrate that the limited absorptive capacity of SMEs
in the candidate countries is related to missing intermediaries. We can show that there are
two main influencing factors: (1) missing information providers and (2) missing human capital
providers. Furthermore, we can show that a BMO can be a sufficient policy approach. The
BMO, as it is specially focused on the needs of its members, steps in as a surrogate
intermediary.
Furthermore, our case shows that some external help was necessary to enable the BMO to
act as a specialized intermediary. Conceptual support of the donor was required for the
development of the concept and business plan and in the beginning. Later, consulting and
coaching support was needed for the implementation of further business plan elements. As a
business mind-set of the BMO management staff as well as transparency is a crucial factor
for success, it was essential to set the right incentives towards its beneficiary to overcome
the potential risk of donor reliance on BMO’s side. The approach to acquire EU projects for
the PO itself could secure additional funding for the PO and the BMO itself, which provided
the basis for financial sustainability and it raised the PO’s credibility as a dialogue partner
significantly. Gathering an increasing amount of fact-based experience helped PO staff
formulate precise proposals and policy initiatives.
Our research implies that (1) a research gap in the understanding of SME’s absorptive
capacity of EU funds exists, (2) the absorptive capacity of SMEs is closely related to the
existence of specialized intermediaries, and (3) a business membership organization can
function as such a specialized intermediary. Nevertheless, there are limitations in this our
approach, which call for further research. Especially, as we conducted a single case study,
more empirical data from other settings is necessary in order to generalize our findings.
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The appearance of the globalization process has affected all segments of each
society, and also a financial reporting system that gives users essential information
about business entity’s performance and liquidity. Absolute harmonization of financial
reporting is still impossible to achieve due to the many differences between countries,
among which the most significant are different economic environments and different
legal systems. Accounting standards have one of the most important roles in the
financial reporting harmonization process, among which the most significant are
International Financial Reporting Standards. Those standards represent the most
important instrument for the harmonization of listed and large companies. At the
global level, harmonization is mostly achieved for this category of enterprises, while
small and medium sized enterprises in most countries continue to use national
accounting standards. Due to the fact that small and medium-sized enterprises
operate outside national borders increasingly, it is necessary to pay more attention to
the harmonization of financial reporting of this category of enterprises. Accordingly,
appropriate scientific methods will be used in this paper to explore the role of IFRS for
SMEs in preparing comparable and consistent financial statements at the international
level, which is a basic assumption of quality financial reporting, and is important in
obtaining relevant and reliable business information that users use in decision-making
process.

Keywords
IFRS for SMEs, financial reporting, decision making process, harmonization

1. Introduction
International Financial Reporting Standards are primarily focused on the financial reporting of
companies in profit sector. In this sense, their main task is to meet the information needs of a
wide range of users of financial statements. Consequently, IFRS are extremely complex and
comprehensive standards that are primarily intended for the use of large and more complex
business systems, and are less adapted to the needs of SMEs. Small and medium
enterprises in different countries generally apply national accounting principles that are much
simpler in comparison to International Financial Reporting Standards. Accordingly, a high
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degree of financial reporting harmonization for SMEs at the international level has not been
achieved yet. In the European Union, the highest degree of financial reporting harmonization
has been achieved for listed companies that prepare consolidated statements in accordance
with the Regulation of the European Parliament and of the Council [1] which requires the
application of IFRSs for such companies. In the EU, only a few states encourage companies
that are not listed on the capital markets to use IFRS [2]. Furthermore, International
Accounting Standard Board, as a standard setting body issued IFRS for SMEs with the
intention to simplify accounting principles for the majority of companies which are recognized
as small and medium sized entities. The main goal of this project was to understand the
specifics of SMEs and make simpler accounting rules whose benefits will exceed costs of
generating quality accounting information. Quality accounting information can contribute
business decision making process so accounting information system is a prerequisite for
generating such information.

2. Quality of accounting information of small and medium-sized
entities
Accounting information is the output of accounting information system. Each entity has
implemented an accounting information system in order to prepare accounting information or
externalized i.e. outsourced accounting activity. Regardless the size of entity it is important
that accounting information serves business management. Consequently, it is expected that
accounting information systems of small and medium-sized entities generate quality
accounting information which will satisfy different users’ need. When it comes to SMEs the
most important users of their accounting information, among owners, are government and
banks. Owners of small entities usually find the accounting activity as cost and they are
usually not interested in wide range of information which accounting information system can
produce. In this context it is obvious that quality accounting information should consist of
information generated for servicing tax purposes as well as information about entity’s
creditworthiness i.e. liquidity, solvency etc. However, the significance of accounting
information rises with the size of enterprises. So, medium-sized entities will be interested in
different accounting reports which reflect some parts of business or represent the enterprise
as a whole.
Accounting information should meet some features to be recognized as quality information.
International Financial Reporting Standards define the quality accounting information as
understandable, relevant, reliable and comparable information. Furthermore, US Generally
Accepted Accounting Principles set forth primary and secondary qualitative features of
accounting information [3]. When information is relevant and reliable than it means that
satisfies primary level of quality. According to standards, relevant accounting information is
information which has a value and is of significance to users, is accessible on time, has got a
prognosis value and a feedback connection (to compare planned and accomplished value).
Accounting information which does not consist of mistakes and there is an evidence of
business events arising, i.e. which is true and impartial is reliable accounting information.
Secondary qualitative features of accounting information are comparability (accounting
information has to be consistent and formed in such a way that it can be compared to other
information) and consistency. Besides, main features of financial statements’ quality are
formal and material features [4]. Formal features of quality are balance sheet schemes that
terminated form i.e. shape of statements. Usually, the forms of financial statements for SMEs
are simplified in comparison to large entities. Moreover, EU suggests even more simplified
financial statements forms for micro-entites. Material features are related to accounting
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policies. The fact is that the SMEs usually apply those accounting policies which are
accepted for tax purposes.
Seeing that accounting information is a part of the whole information system it can be noticed
that basic features of AIS's quality should mostly be attuned to features of the whole
information system’s quality. Due to accounting information system functioning it can be
stress that the quality of accounting information depends on input quality, data processing
quality and quality of outputs. The main inputs of AIS are documents, so the controls of
documents can improve the quality of accounting information. Further, data processing
quality and quality of outputs (financial statements) depend on accounting standards,
accounting acts and other associated regulatory framework. Usually, small entities outsource
this part of accounting and pay for accounting services to accounting firms. Finally, the basic
mathematical model for accounting information quality measurement takes into consideration
the benefits of accounting information and the costs of its production:
of
accounting
information
accounting information quality = benefits
costs of accounting information production
where; benefits > costs [5]
This model, where quality accounting information is information which benefits are greater
than its costs of production, is a basic model of accounting information quality measurement.
Many governments take into consideration this model of accounting information quality when
thinking on accounting regulation for SMEs. IFRS for SMEs in comparison to ‘’full’ IFRS are
based on this principle as well.

3. International Financial Reporting Standards for small and
medium sized entities
International Financial Reporting Standards are most widely used standards all over the
world. However, many states create national accounting standards or develop national
generally accepted accounting principles with intention to simplify the process of preparing
and publication of financial statements for small and medium sized entities. Usually, national
accounting principles and standards are based on IFRSs, which leads to the national IFRS
adjustments and deviations in relation to the original standards. This results with
incomparable financial statements of SMEs. In order to solve this problem and to achieve a
higher degree of harmonization in accounting systems of small and medium-sized
enterprises, in 2009 the IASB issued IFRSs for SMEs. The process of developing global and
international standards with the need to reconcile different accounting solutions as well as
the specific economic activities of different countries is not a simple and easy task. This is
illustrated by the chronology of events related to the adoption of these standards (table 1) [6].
Table 1 Chronology of adopting IFRS for SMEs
Chronology of adopting IFRS for SMEs
September 2003.
June 2004.
April 2005.
October 2005.

Study on international accounting standards creators.
Publication of the discussion paper (DP) Preliminary Views on
Accounting Standards for Small and Medium-sized Entities;
Staff Questionnaire on Possible Recognition and Measurement
Modifications for Small and Medium-sized Entities (SMEs).
Public round-table discussions with the Board on recognition and
measurement simplifications.
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January 2006.
February 2007.
June 2007.
November 2007.
March-April 2008.
May 2008. – April 2009.
April 2009.

The working group reviewed the draft completed and given over 80
written recommendations to the IASB (about 75% of the
recommendations has been incorporated into the published draft).
Publication of the ED (English language); comment deadline 30
November 2007.
Field-testing of the ED with the participation of 116 small companies in 20
countries
End of the comment period; 162 comment letters received.
Staff present to the Board an overview of the main issues raised in the
comment letters and field tests.
Board redeliberations of the proposals in the ED at 13 public Board
meetings.
Board decides that the name of the final standard will be International
Financial Reporting Standard for Small and Medium-sized Entities (IFRS
for SMEs), as proposed in the ED.

June 2009.

13 Board members vote in favour, 1 dissenting opinion.

July 2009.

Publication of the IFRS for SMEs .

October 2013.

Issued draft of revised IFRS for SMEs.

The second half of
2014. or the first half of
the 2015.

It is expected to be issued a final version of the revised IFRS for SMEs.

2016.

Expected start of implementation of revised standards.

Immediately after the publication of standards International Accounting Standards Board has
started with the intensive promotion of IFRS for SMEs in order to inform the public about the
content and benefits of the application of these standards. One of the key questions was to
determine what is meant by small and medium enterprises and which companies should
implement these standards.
In accordance with the provisions of IFRS for SMEs, small and medium sized entities are
those that:
• do not have public accountability and
• publish general purpose financial statements (example of external users include owners
who are not involved in the process of managing the business, existing and potential
creditors and credit rating agencies).
An entity has public accountability if:
• it debt or equity instruments are traded in a public markets or it is int he process of
issuing such instruments for trading in a public market (a domestic or foreign stock
exchange or an over-the counter market, including local and regional markets), or
• it holds assets in a fiduciary capacity for a broad group of outsiders as one of its primary
businesses This is typically the case for banks, credit unions, insurance companies,
securities brokers/dealers, mutual funds and investment banks.[7]
International Financial Reporting Standards have been created primarily for the purpose of
meeting the information needs of market participants and therefore they are extremely
extensive and complex in its provisions. SMEs consider the application of such standards as
heavy load that eventually becomes larger and larger as the scope and detail of the
standards increases. Therefore, the International Accounting Standards Board wanted with
the IFRS for SMEs to meet the information needs of small and medium-sized enterprises,
balancing the costs and benefits of the preparing financial statements. The purpose of
adoption of these standards is to provide a significantly simpler set of accounting standards
tailored to the needs of small and medium-sized enterprises that are harmonized with full
IFRS in their general provisions. Some standards that are not relevant for SMEs, such as
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Earnings per Share and Segment reporting, are not included in IFRSs for SMEs. Most of
complex solutions from the "full" IFRS were also abandoned (for example, property, plant
and equipment can be measured only by using cost model, while the revaluation model is not
allowed, capitalization of borrowing cost is also not allowed unlike the full IFRS). The IFRS
for SMEs simplify principles for recognition and measurement of assets, liabilities, revenues
and expenditures (for example, goodwill should be depreciated, for accounting treatment of
joint ventures should be used cost method, all research and development costs should be
expensed immediately and fair value method is significantly less used compared to full
IFRSs). Table 2 shows structure of IFRS for SMEs.

Standard
IFRS for SME 1
IFRS for SME 2
IFRS for SME 3
IFRS for SME 4
IFRS for SME 5
IFRS for SME 6
IFRS for SME 7
IFRS for SME 8
IFRS for SME 9
IFRS for SME 10
IFRS for SME 11
IFRS for SME 12
IFRS for SME 13
IFRS for SME 14
IFRS for SME 15
IFRS for SME 16
IFRS for SME 17
IFRS for SME 18
IFRS for SME 19
IFRS for SME 20
IFRS for SME 21
IFRS for SME 22
IFRS for SME 23
IFRS for SME 24
IFRS for SME 25
IFRS for SME 26
IFRS for SME 27
IFRS for SME 28
IFRS for SME 29
IFRS for SME 30
IFRS for SME 31
IFRS for SME 32
IFRS for SME 33
IFRS for SME 34
IFRS for SME 35

Table 2 Structure of IFRS for SMEs
The title of standard
Small and medium sized entities
Accounting Principles and Standards
Presentation of Financial Statements
Statement of financial position
Statement of comprehensive income and income statement
Statement of changes in equity and statement of comprehensive and retained
Statement of Cash Flows
Notes to Financial Statements
Consolidated and Separate Financial Statements
Accounting Policies, Estimates and Errors
Basic financial instruments
Other financial instruments
Inventories
Investment in subsidiaries
Investments in joint ventures
Investment property
Property, plant and equipment
Intangible assets except goodwill
Business combinations and goodwill
Leases
Provisions and contingent assets
Liabilities and capital
Revenues
Government grants
Borrowing costs
Share based payments
Impairment of assets
Employee benefits
Income taxses
The Effects of Changes in Foreign Exchange Rates
Hyperinflation
Events After the Reporting Period
Related party disclosures
Extracted activities
Transition to the IFRS for SME
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International Financial Reporting Standards for SMEs characterizes:
1. reduced number of alternatives in standards,
2. elimination of standards that are not relevant for this category of companies,
3. simplifications of recognition and measurement methods
resulting in a significantly smaller volume of these standards in relation to the "full" version of
International Financial Reporting Standards (by 85%). Issuance of these standards is the
biggest step in achieving comparable financial statements at the international level prepared
by small and medium-sized enterprises. However, the question is which countries have
positive attitude to adopt these standards in the near future. Results of previous researches
show that national accounting standards in some segments significantly differs from IFRSs
and the adoption of IFRS for SMEs would significantly affect the company’s profits.[8] In the
countries, tax and financial accounting are closely linked and reorientation from national
accounting standards to IFRS for SMEs would result in numerous difficulties in determining
taxable income and would potentially create additional education costs. So far, over 80
countries in the world adopted IFRSs for SMEs or intend to adopt these standards in the next
three years. Figure 1 shows some of these countries.

Figure 1 Adoption of International Financial Reporting Standards for Small and Medium
Businesses in the World [9]
The adoption of the IFRS for SMEs is interesting for private companies for many reasons,
among which the most significant are:
• improved access to capital,
• improved comparability,
• improved quality of reporting as compared to existing national GAAP (in many
countries, local GAAPs for private entities are very limited),
• the focus on the needs of users of SME financial statements,
• less of a burden for entities in jurisdictions where „full“ IFRS or full national GAAP
are required at present.[10]
With regard to the simplification of accounting regulations should be noted that the European
Union had continuously maintained consultations related to the audit IV. and VII. Directive
and, among other things, proposes to exempt micro-enterprises from the obligation of such a
complex financial reporting system [11]. Despite the fact that global accounting standards are
relevant to all countries of the world, it's time to come that will show how the harmonization of
this segment of business in our region will be achieved. In 2013 European Union issued new
accounting directive replacing Fourth and Seventh EU Directive. Directive 2013/34/EU of the
European Parliament and of the Council on the annual financial statements, consolidated
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financial statements and related reports of certain types of undertakings still does not require
the implementation of IFRS for SME in national accounting systems of EU member states.

4. Influence of IFRSs on national accounting standards
Financial statements prepared in one country are often used in many other countries for
different purposes. As a result, it would be helpful that the national accounting standards i.e.
accounting principles used in different countries are structured in a way to insure quality
accounting information, such as understandable and comparable financial statements. On
the other hand, national standards usually reflect specific accounting practices of individual
countries and are directed mainly to those businesses that are predominantly oriented to the
national markets. That is why there is a constant tendency towards the global harmonization
of accounting standards created in the different countries. On the other hand, national
regulators require from standard setters to take into account their specific national
accounting rules. The most important role in the international harmonization of accounting
standards primarily have the bodies that bring the accounting rules (standard setters) and
those who prepare and use financial statements. Investors and financial analysts would like
to understand the financial statements of companies from different countries if they are
interested to purchase their shares. Companies that want to issue their shares on foreign
markets also recognize many benefits of financial reporting harmonization. Small and
medium sized entities that operate outside national boundaries could also benefit from higher
level of comparability of their financial statements. Harmonization of accounting rules at the
international level significantly reduces the efforts that accounting professionals invest in the
preparation of individual, but especially in consolidated financial statements. Similarly, the
preparation of internationally comparable information about the effectiveness of enterprises
in different countries will be much simpler. Harmonization brings many benefits to decision
makers and managers. The valuation of foreign companies will be much simpler for the
potential takeovers and investors. International companies will also considerably easier
transfer accounting information from one country to another. As a result, the accounting
information will be comparable and reliable. The most important instruments that are used for
financial reporting harmonization for large companies at the international level are
International Financial Reporting Standards and EU Regulation issued in 2002. Until
nowadays, harmonization of financial reporting is much more achieved for large companies
than for small and medium sized companies. With a purpose of achieving higher level of
comparability of financial statements of small and medium sized entities at the international
level, International Accounting Standards Board issued in 2009. IFRSs for SMEs. The
adoption of these standards has brought some changes to the financial reporting of certain
countries. In some countries, these standards will be the reason for the abolition of national
standards while other countries continue to insist on the use of their national accounting
solutions. This is especially important for many European countries that could be obligated,
according to European Regulations and Directives, to use IFRSs for SMEs. Currently the EU
does not require the application of these standards.
Issuance of the Regulation of the European Parliament and of the Council, represents a big
step towards the harmonization of financial reporting in the European Union, primarily for
large enterprises. The Regulation requires the application of full IFRSs since 1.1.2005. for all
companies whose shares are quoted on the regulated capital markets in the EU and prepare
the consolidated financial statements. Regulation is a binding instrument for all EU member
states. First step in the direction of achieving a greater degree of harmonization of
accounting rules in the EU, has been made in 1978. when the 4th EU Directive was adopted.
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EU directive that is directly related to accounting and auditing is also 7th EU Directive. The
publication of accounting directives was followed by process of harmonization of national
accounting laws with rules defined in those directives. IV. Directive includes minimum
accounting requirements that member states should implement in their national accounting
laws, while Member States may add certain detailed rules. These requirements are primarily
related to the presentation of financial statements, the permitted recognition and
measurement methods, and to disclosure requirements. 7th EU Directive released in 1983.
includes the rules for preparing consolidated financial statements. In the 80’s of the 20th
century, the consolidation of the financial statements was more exception than the rule [12].
It was conducted only in a few EU countries. In other parts of Europe, the consolidation of
the financial statements was very rare. The European Union has left many options to its
Member States related to implementation of VII. EU directives into national laws, because
this Directive introduced a completely new legal requirements aimed at the Member States.
After IFRS for SMEs had been issued, European Commission carried out a consultative
study on the adequacy of the application of these standards in the EU [13]. The results of the
study showed that the 13 countries considered these standards suitable for use at the
national level (Cyprus, Czech Republic, Denmark, Estonia, Greece, Spain, Ireland, Malta,
Netherlands, Poland, Portugal, Sweden, United Kingdom), while nine of them did not
consider this standards as appropriate for the financial reporting of small and medium sized
entities (Austria, Belgium, Bulgaria, Germany, Finland, France, Italy, Slovakia and Slovenia)
[14]. A possible reason for the negative attitude against the adoption of the IFRS for SMEs
can be found in the high degree of correlation between existing national accounting
standards and tax regulations (for example in Germany). Such change in accounting
regulations would bring to some countries additional costs of adapting new set of accounting
standards. Table 1 shows the potential advantages and disadvantages of adopting the IFRS
for SMEs in the EU countries.
Table 3 Advantages and disadvantages of adopting IFRS for SMEs from the perspective of the
respondents [15]
Advantages
Disadvantages
Opinion of users who prepare financial
• strong correlation between financial
statements
accounting and tax accounting hinders the
• IFRS for SMEs are suitable for:
implementation of the IFRS for SMEs - the
a. companies with subsidiaries in different
only compromise would be its application to
EU countries
the consolidated financial statements
b. subsidiaries of multinational companies
• duplication of administrative burden if the tax
that prepare financial statements in
system of a Member State requests
accordance with IFRS
additional reports
c. companies "looking" for foreign financing, • complexity of the Standards for those who
quoted on unorganized markets
prepare financial statements as well as for
d. companies that are planning to come out
those who use them
to foreign markets or on organized capital • are not useful for companies that do business
market
locally
e. ensuring comparability for investors,
• users are used on the current national
business partners and creditors, enabling
accounting rules
lower cost of capital
• some industry / legal forms of business
Opinion of users of financial statements
enterprises are not covered by these
• insure international comparability
standards
• use the unique "accounting language"
• the problem of frequent changes in legislation

New Accounting Directive replaces IV and VII EU directives that represented a synonym for
harmonization of national accounting systems in EU for a few decades and should be
implemented in the national legislation by 20/07/2015. Directive will enter into force on the
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beginning of 2016. The accounting directive recognizes a category of micro enterprises
which gives the possibility of exemption from the requirement of presenting accruals in the
balance sheet, the disclosure of all information in the notes to the financial statements and
the preparation of management reports. The new Directive gives to micro-enterprises
possibility to publish abbreviated balance sheet that will simplify the process of preparation
and presentation of financial statements that could lead to certain savings for this category of
enterprises. Small businesses in accordance with the new directive, will prepare an
abbreviated form of the balance sheet and profit and loss account, and medium-sized
enterprises are given the possibility of preparing abridged balance sheets and abridged
notes to the financial statements. The new Directive repeals the 24th and 26th article of 4th EU
Directive and the number of allowed forms of profit and loss account is reduced from four to
two alternatives which may have a positive impact on the comparability of financial
statements. Additionally, there are reduced allowed alternatives for presentation of certain
positions in the balance sheet form. The positive influence on financial reporting
harmonization also could be found in provisions about the standardization of disclosure
information in the notes to the financial statements. Still, the new directive does not require
the mandatory use of IFRS for SMEs at EU level.
Despite the fact that the latest European Union directive does not require the application of
IFRSs for SMEs, several countries have voluntarily adopted the standards set in the original
or modified form, namely the United Kingdom, Switzerland and Ireland. Germany did not
change the attitude about the adoption of IFRSs for SMEs, which could be supported by the
fact that the German revised its Companies Act in 2009, as an alternative to the adoption of
IFRS for SMEs, which showed that Germany has no intention in the near future to abolish
national accounting solutions for the benefit of international standards. However, it is
interesting that Germany translated these standards into the national language [16]. Although
it was expected that United Kingdom will adopt full IFRS for SMEs, in 2013 they issued
national accounting standards based on IFRS for SME but with significant modifications.
United Kingdom allowed application of some alternatives for initial recognition and
measurement of financial statement elements that are allowed in full IFRSs, but not in IFRS
for SMEs. These standards also apply to businesses in the Republic of Ireland. Switzerland
allows, but does not require the application of these standards for SMEs. Statutory financial
statements in Switzerland must be prepared in accordance with the rules prescribed by the
Swiss Code of Obligations; those statements are the authoritative basis for the distribution of
dividends, for tax purposes and for determining insolvency. Countries that are not EU
members, and are located on the territory of Europe, which have adopted IFRS for SMEs are
Bosnia and Herzegovina and Macedonia. Bosnia and Herzegovina does not require the
preparation of the cash flow statement and statement of changes in equity in the separate
financial statements prepared according to IFRS for SMEs (it adopted the standards with
some modifications). Macedonia has adopted these standards on a national level without
significant modification [17]. In general, so far the IFRS for SMEs are not yet fully adopted as
an instrument of harmonization of financial reporting of SMEs in the European Union.

5. Conclusion
A successful business operation requires the quality business information and a proper
accounting information system can insure quality accounting information. The quality of
accounting information depends on several features, among others, on the application of
financial reporting standards. The most widely used standards, IFRS, influence the quality of
accounting information. National accounting standards i.e. national accounting principles
reflects the specifics of the countries and are on the certain level converged with IFRS. The
biggest step in achieving comparable financial statements at the international level prepared
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by small and medium-sized enterprises was the issuance of IFRS for SMEs. Although, the
EU has not obliged their Member States to apply IFRS for SMEs by issuing the new
Accounting Directive, some European countries have changed their national accounting
principles under these standards and some others still decide to apply IFRS for SMEs. IASB
has taken some activities to increase the application of IFRS for SMEs. However, the future
will show how many more countries will decide to implement IFRS for SMEs.
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Specialized patent dealers (e.g. Intellectual Ventures, Rambus, Rembrandt IP, Acacia
Technologies) have changed the IP playground in many industries. As market
intermediaries who have no interest in producing products, they accumulate and
deploy their IP threatening producers with litigation in order to generate supra-normal
returns on patent-protected technology. The entrance of non-producing patent dealers
to the high technology market brought the strategy of “being infringed” as the new
stream in the strategic use of patents. The new strategy and new players changed the
basic postulates in understanding the use and value of patents. Patent dealers affect
companies of all sizes in many industries, but especially in the high technology
sector. Therefore, it is of value for companies across industries to understand their
modus operandi and to create IP strategy to prevent being surprised by a litigation
threat. This paper shades more light on current practice of valuing and dealing
patents on the high-tech market and implications of this practice for SMEs. We do so
by analyzing a recent case of patent infringement lawsuit between Lumen View
Technology, a Delaware-based patent holder, and FindTheBest.com, a Californiabased start-up and identifying the main challenges for start-ups and other SMEs under
new circumstances.

Keywords
Patent dealers, patent value, infringement, litigation, case study

1. Introduction
A patent is defined as an exclusive right of limited duration over a novel invention capable of
industrial application. In return for publication of a technical invention, patent system
promises to the owner the right to a temporary monopoly on that invention. Nevertheless, the
fundamental idea and intention of the patent system have evolved over time towards more
strategic forms of business use of patents [1]. As a result, the patent system increasingly
gained a strategic significance independently of invention and innovation [2].
Patents were used for a long period of time mainly in two basic strategic manners – as
exclusion rights [3], or in cross-licensing negotiations with competitors [4]. Patents have been
259
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

used to provide the period of monopoly and an opportunity for extra profit in discrete
industries, as chemistry and pharmacy, excluding others from the use of patented intellectual
property. On the other side, in complex product industries, such as telecommunications,
semiconductor industry, or consumer electronics, innovation is complex and dependent on
information from a multitude of sources. In this industries firms have been patenting to crosslicense, trade, negotiate, or to prevent litigation [4]. Patents are used here as so-called
bargaining chips which allow companies to enter cross-licensing negotiations that are crucial
for the survival of a company within these sectors.
The high technology market has changed irreversibly with the appearance of non-producing
patent dealers (e.g.: Intellectual Ventures, Rembrandt IP, Acacia Technologies) at the beginning
of the 21st century. They have accelerated transactions between patent owners and patent
users introducing the strategy of being infringed [5]. This new strategy is built on idea to
license or sell patented technology to a manufacturing firm by creating threat of litigation.
There are various business models that have emerged from the new strategy [6]. Patent
dealers are sometimes also known as patent aggregators and patent distributors, even as
patent trolls and sharks [6, 7]. Their common characteristic is that they deploy originally
developed or acquired intellectual property, rather than to produce goods, to earn the
majority of their revenues [8]. Since the mutual threat of legal actions among competitors
does not exist anymore, the new strategy changes the whole system in complex industries.
That is, new competitors cannot infringe patents of others, because they do not make or sell
any products [9].
Even though patent dealers have appeared a while ago, their impact on business has
recently reached an exceptional scale and scope [10]:
• between 2004 and 2013 the number of patent lawsuits that involve patent dealers rose
14 times;
• patent dealers affect companies in many industries not only in the high technology sector
(hardware, software, semiconductors, communications, and consumer electronics); and
• the users and sellers of technology, especially companies in retail and financial services,
automation and transport industries, are increasingly targeted.
Lawsuits initiated by patent dealers affected 2,150 different companies through 5,842 lawsuits
and totalled about $29 billion in direct cost (including the costs of non-litigated assertions, but
excluding indirect costs such as diversion of resources, delays in new products, and loss of
market share) in 2011 [11]. Although, large and high-profile companies are still primary
targets, patent dealers in recent years increasingly seek to enforce their patents against
start-ups, and other small and medium-sized companies. Knowing that recent start-up,
IDrive, which produces an online-backup service, has spent more than $2 million on legal
and settlement fees, as well as a year's worth of employee time defending itself [12] it is not
surprising that SME sector accounts for 37% of the above mentioned direct costs [11].
The principal objective of this paper is to shade more light on current practice of valuing and
dealing patents on the market and implications of this practice for SMEs. We do so by
analyzing a recent case of patent infringement lawsuit between Lumen View Technology, a
Delaware-based patent holder, and FindTheBest.com, a California- based start-up.
Reflecting the objective, the remainder of the paper is structured as follows: after briefly
reviewing literature about patent dealers and presenting a new concept of value and its main
driver, the case study is presented. The paper then describes and discusses the main
learning points and concludes with implications.
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2. New Value Driver
Measuring the value of patent rights is principally hard since patents are present in a blind
market characterized by high information asymmetry [13]. At the same time their value
depends on exceedingly idiosyncratic details, including the strategic function they play in
competitive surroundings [3].
Assessing patents under the strategy of threatening with litigation is based on recognizing
the use-value [14] which others would grasp using the specific patent. High exchange
(monetary) value can be obtained (because of the threat of an injunction) if high use-value is
identified, like in the case where a patent covers one component of a complex, profitable and
well-known product.
It is shown that a profitable strategy for patent holders is to wait to be infringed rather than to
offer a license before the product is developed [5]. The common practice of courts
concerning royalty and damage rules encourages the patent holder to wait for infringement
settlements and make many times more money than from offering ex ante technology for
licensing [5].
When companies face the possibility to end production enforced immediately and other
harmful consequences when a patent infringement is detected, they do everything in their
power to reduce the risk. Nevertheless, this is very difficult in a case of complex technology,
where a product is covered by many patents, generally held by several firms. As a result,
even on ambiguous demonstration of infringement, this product complexity creates a chance
to threaten competitors and to make transaction in the patent market.
In this situation patent value is not defined any longer by the firm’s market value or the
owner’s willingness to pay renewal fees on the patent, but by the aptitude to make a credible
threat of litigation [15, 7]. The value of patents relates merely the prospect of infringement,
not to actual infringement by other companies [2]. Many recent litigation cases, including
Microsoft vs. Alcatel (e.g. [16]) and NTP vs. Research in Motion (e.g. [5]) have shown how
damaging consequences can be if infringement is detected.
We argue that under the new strategy patent value is predominantly driven by the following
rule: the higher the threat of litigation, the higher the (monetary) value of the patent, even
though it is needed to consider prices, costs and quantities of patent-protected products sold
by the infringers to come up with the monetary value of a patent [17].
Finally, patents that create a higher threat of litigation have the following characteristics [18]:
they are older, they cover a (small) part of mainstream technology which is currently used,
they are broadly drafted, and it is possible to offer ambiguous evidence about their
infringement. Tekic and Kukolj [18] found that the combination of these factors makes for a
high threat of litigation. Namely, broadness makes differentiation between patented
inventions harder, while long life and closeness to mainstream technology make it possible to
relate a patent to many existing products and so make infringement claims easier. Finally,
while the aim is to threaten competitors it is more important to provide ambiguous data that a
patent is infringed than compelling evidence to that effect.

3. Lumen View Technology vs. FindTheBest.com
Lumen View Technology, a Delaware-based patent holder, in May 2013 sued
FindTheBest.com, a California- based start-up that helps shoppers to compare things across
categories, for infringing patent 8,069,073 [19].
FindTheBest.com matches users with goods or services according to criteria they enter (e.g.
prices). It is based on a data-driven comparison engine that organizes and presents data for
making decisions. Since it launched in 2010, has raised about $17 million in venture capital
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funding and has 90 employees [20]. Lumen View Technology is a patent dealer – it owns
patents and licenses them to other users for fees.
The patent in question is US 8,069,073 - “System and Method for Facilitating Bilateral and
Multilateral Decision-Making”. It covers “a system and method for facilitating bilateral and
multilateral decision-making” and relates to collecting user preferences and matching users
through that data [21]. Lumen View brought suit against FindTheBest.com on the ground that
the matching process in FindTheBest’s website allegedly infringed the patent [19].
Lumen View Technology sent FindTheBest.com a cease-and-desist letter (Figure 1)
demanding that it pay a licensing fee. It demanded a $50,000 payout [22]. The demand letter
was including broad and threatening phrases like: “Plaintiff is prepared for full-scale litigation
to enforce its rights”, and “You must act immediately to preserve potentially relevant
electronic evidence” or else “we will not hesitate to seek sanctions.” etc [22]. When
FindTheBest.com refused to immediately settle, Lumen View Technology threatened to raise
the amount of money it would seek in court. This was unsuccessful as well. Finally, parties
ended in litigation lawsuit. FindTheBest.com projected that its legal fees will be much higher
than $50,000 and reach about $1 million [23]. However, they hired a litigator and launched a
public and aggressive defence. The strategy of FindTheBest.com was to invalid the patent
based on the fact that matchmakers have been around for centuries. In November 2013, only
6 months after the case was filed, court found that Lumen View's patent US 8,069,073 claims
an abstract idea, not an invention [24]. Consequently, the court invalidated the patent and
threw out the case.

Figure 1 Detail from demand letter [22]

3. Discussion and Implications
As great chess grandmasters, patent dealers know that the threat is stronger than the
execution. Therefore, patent dealers try to create the threat of litigation (sending the first
cease-and-desist letter) and based on it new advantages and a opportunity of an out-of-court
settlement. However, a threat of litigation does not necessarily mean that an infringement
has been identified or that there is an infringement at all. Companies should know technology
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they use to be able to rapidly assess the threat and define whether or not company is
infringing the patent referenced in the demand letter. It is required to have a careful due
diligence around every piece of technology the company uses as well as awareness of its
competitors’ technology. Since patents once considered not aggressive could become a
source of litigation surprises, particular attention should be paid when patents change
ownership, especially when the patentee is bankrupt [18]. SMEs should be more aware of
patents. They should actively use patent information for diverse purposes, mainly in business
intelligence core areas [25]. Additionally, it is of great importance for all companies,
particularly for start-ups, to distinguish amateur patent trolls from the professional ones, and
to plan their legal strategy accordingly.
Proof of infringement is typically weak and unclear. Nevertheless, to create a vulnerable
position for company it is sometimes enough only to manipulate with ambiguous facts about
infringement. For some technologies it is very difficult to provide reliable proof of infringement
– especially for broadly drafted software and business model patents, and when chip-level
reverse engineering is needed to prove infringement since only a few companies in the world
have the resources and willingness to do this [18]. This is the reason why the greatest
number of threats will never be followed up with a serious threat of suit or litigation itself.
However, patent litigations are extremely costly and unsure. FindTheBest.com had about
$200,000 in legal fees for six-month case [26] that is four times more than Lumen View
Technology settlement demand, but with high likelihood to get compensation from Lumen
View. Even more important, FindTheBest.com won publicly and any future patent trolls
should rethink their decision of coming to their doorstep.
Specialized patent dealers have changed the IP playground with their appearance as market
intermediaries who have no interest in producing products. To generate supra-normal returns
on patent-protected technology, they accumulate and deploy their IP, threatening producers
with litigation. Patent dealers affect companies of all sizes in various industries, particularly in
the high technology sector. Therefore, companies across industries need to understand their
modus operandi and to create IP strategy to prevent being surprised by a litigation threat.
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Abstract
The authors of this paper are trying to call attention to the importance of productivity
and innovation, both of which together affect the quality of business operations in
contemporary economy. Owing to the implementation of new technologies, the
application of the quality management system, as well as continual innovation
incentives, we may speak of productivity and business quality within an enterprise.
The experience of developed countries has shown that small and medium-sized
enterprises (SMEs) can be important for economic development, as well as a driver of
innovation. However, for the successful encouragement of innovation and
productivity in the Republic of Serbia, a necessary prerequisite is the presence of
institutions and government regulations supporting these activities.
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1. Introduction
Innovation and the emergence of innovations are often considered as a prerequisite for
entrepreneurship. In addition, economic policy makers and theorists for small companies
often assume that small firms have a comparative advantage when it comes to certain types
of industrial innovation. As innovators small businesses have some advantages over larger
companies. These benefits are in fact related to behavior and are associated with the internal
organization of activities and the way small businesses communicate with customers and
markets. Flexibility, adaptability and speed are the basis for innovative advantages of small
firms. However, small businesses are faced with some limitations. It is clear, taking into
account the high percentage of small firms that do not innovate. Researching conducted on
small firms consistently show that more than 40 % of companies do not introduce new
265
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

products or processes in the period covered by the survey - whether it is a innovation in the
industry or just for the company. It seems that such restrictions or barriers to innovation are
largely related to resource: skills, finance, information, etc. Therefore, the level of innovation
in small firms, as the goal of development policy, is likely to require measures aimed at
improving access to resources, that will also contribute to the preservation of organizational
flexibility [1, p . 149-150 ].
However, for successful economic development of the national economy it's important to
work on developing the quality of operations of small and medium-sized enterprises.
Increasing the productivity of SME, the use of new technologies in the production process
and the implementation of quality standards contribute to the development of the national
economy. In these activities the state has a major role because through its support systems
may help SMEs in accepting of necessary changes and their business.
A country’s competitiveness is a complex concept that has been widely studied from different
perspectives. Given that the competitive performance depends on the formation of
intellectual capital and society’s capacity to innovate, economic research has identified
innovation and productivity as key engines for the increase of competitiveness. There are
several alternatives approaches for measuring innovation, productivity, and competitiveness
[2, p. 199].

2. Competitiveness as a prerequisite for economic development
In modern business conditions, is difficult to acquire, but easy to lose competitive ability.
Rapid technological progress has enabled the technology is available to everyone in the
world and at reasonable terms. On the other hand, the global economic crisis have clearly
pointed to the fact it is necessary to develop new business models in order to establish
competitiveness on the global market [3, p. 332].
The global depression has led to changes and transformations. Economic ones standing first
on the list, socioeconomic, political and legal changes are eventuating consecutively in the
world. According as ongoing the recession caused by the Global Crisis, decision units seek
for increasing the level of savings in the economy hence productivity and competitiveness
come into prominence. Increasing competition level in the world economy has important
effects on the countries and firms. Both firms and countries adjust themselves against hard
competition to survive [4, p. 453].
Structure of the Report of the World Economic Forum on Competitiveness, includes 12 pillars
divided in three groups of parameters, each linked to the level of development of the country.
Innovation and business sophistication are part of the third group of parameters. Measuring
the development of the countries in this area is important because innovations significantly
affect the economic development of countries. According Reinert [5, p. 55-56], it is necessary
to understand that innovation and new knowledge is essential driving force in the history of
economic development.
The level of innovation in a country significantly affects the competitiveness of the national
economy, but in some countries is not used enough. As can be seen in Tables 1 and 2 level
of competitiveness is not at the same level as the level of innovation. What is interesting is
the fact that Switzerland is high in both categories.
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Table 1 The level of innovation in the most competitive countries
Country
Switzerland
Singapore
Finland
Germany
USA
Sweden
Hong Kong
Netherlands
Japan
United Kingdom

Competitiveness rank
1
2
3
4
5
6
7
8
9
10

Innovation rank
2
9
1
4
7
6
23
10
5
12

Source: World Economic Forum, The Global Competitiveness Report 2013-2014

Table 2 Competitiveness and innovation in the countries of South Eastern Europe
Country
Bulgaria
Slovenia
Hungary
Montenegro
Macedonia
Croatia
Romania
Bosnia and Herzegovina
Serbia

Competitiveness rank
57
62
63
67
73
75
76
87
101

Innovation rank
105
40
47
54
86
79
97
63
112

Source: World Economic Forum,The Global Competitiveness Report 2013-2014

Tables 3 and 4 show the ratio of the SEE countries towards research and development, and
how much the state invests in this area. It also gives a list of the top ten countries towards
investing in research and development. As can be seen in Table 4, by investing in research
and development Montenegro and Slovenia rank high compared to other countries in the
region, while Bulgaria and the Republic of Serbia occupy the last two places. The Republic of
Serbia is in last place in terms of investment in research and development.
Table 3 Investments in R&D of SEE countries
Country
Rank
Montenegro
54
Slovenia
62
Croatia
65
Bosnia and Herzegovina
86
267
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

Macedonia
Romania
Hungary
Bulgaria
Serbia

91
104
108
107
127

Source: World Economic Forum, The Global Competitiveness Report 2013-2014

According to the World Economic Forum (WFO) in the top five countries by investing in R&D,
there are three country from Europe, the U.S. and one from Asia, and in the top ten countries
most are from Europe (6) and from Asia.

Table 4 The top ten countries in the world by investment of the companies in R & D
Country
Switzerland
Japan
Finland
Germany
USA
Israel
Sweden
Singapore
Qatar
Denmark

Rank
1
2
3
4
5
6
7
8
9
10

Source: World Economic Forum,The Global Competitiveness Report 2013-2014

As we see in Table 4, Japan is ranked second in relation to the amount of their investment in
research and development. However, the latest data from the market, points to the great
problems Japan faces in the field of technology, although it has been technological giant
recently. The reason for this lies in the fact that the leading companies in this field are in
serious losses and fail to find a way to overcome this problem. As an example we can take
the company Sony, which is a symbol of innovation in the field of technical devices. Sony is
supposed to close 3,000 job positions, and let go 10,000 workers but even that will not be
enough, because Sony like other Japanese manufacturers missed many trends lately.
Attempts to buy in "panic" or collaborate with other companies, such as Ericsson (mobile)
had resulted in the necessary change in the structure of the business. Also, all
manufacturers have a dilemma about household appliances that have long been an
important product for these companies. However, data from the market show that these
companies are losing money on these products now, and through some savings are trying to
make their products more accessible to its consumers.
The problem of Japanese companies is the fact that due to its failure to adjust to the market
conditions they were not able to adequately respond to the growing competitors from South
Korea and China, which significantly increased its share on the market.
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Unlike Sony, successful companies such as Google, finds that the only way to keep its place
of pioneer in this field is constant product innovation. This can largely be attributed to
Google’s unique procedure for new product development, which is based on a number of
small autonomous teams. Each of these teams is hoping to create something new in the field
of search, or to create a new and irreplaceable service for Internet users. The logic of
Google's loose interconnections and multi-faceted approach to the development of new
products is simple: a host of flexible independent teams increases Google’s chance to
stumbles on next revolutionary product [7, p. 121].
However, to improve the competitiveness of enterprises, it is essential aside from innovation,
to apply the quality management system. The company, thanks to the implementation of
certain international standards (eg. ISO 9001, ISO 14001, ISO 22000, HACCP, etc.), allows
itself more efficient and productive operations and thus becomes more competitive on the
market.

3. The role of innovation in improving the competitiveness of
companies in the market of the Republic of Serbia
Competitive position of Serbian companies in terms of a good reputation in the world market
is extremely bad. Serbian companies mostly do not invest in appropriate business efforts in
building good reputation, though it is an element that influences their market position and
competitive abilities [8, p. 10879].
According to the research of the Institute of Statistics (SORS) on the innovative activities of
business entities in the Republic of Serbia for the period 2008-2010., on a sample of 3,982
business entities, the most of them is facing with innovation. Specifically, the total number of
surveyed enterprises, 47.9 % has a participation in some form of innovation. When we talk
about innovation, in Table 6 we can see that the big companies in this segment are dominant
in relation to small and medium enterprises. Also, manufacturing companies devote more
attention to innovation in relation to the service companies.
Report of the National Agency for Regional Development (NRDA) on the status, needs and
problems of entrepreneurs in Serbia in 2013, on a sample of 2,500 surveyed MSPP (small
and medium-sized companies and entrepreneurs), shows that every fifth company conducts
its own innovative activities, and every sixth realizes innovative cooperation with other
economic entities. The largest number of innovative companies operates within the surveyed
small and medium enterprises. Innovative cooperation of the undertakings is greater in
medium-sized enterprises. Innovative cooperation is most common between undertakings in
the field of information technology (48 %) and intellectual services (30 %) [9, p. 37].

Table 5 Businesses of the Republic of Serbia according innovation business and the size of the
market (2008-2010)

in total
Small businesses

Total

innovators

12.141
9.347

5.812
4.143

business subjects that
did not innovate
6.329
5.204

participation of
innovators %
47,9
44,3
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Medium businesses
Large businesses
Manufacturing businesses
Service businesses

2.237
557
4.141
8.000

1.280
389
2.314
3.498

957
167
1.827
4.502

57,2
69,8
55,9
43,7

Source: Statistical Office of the Republic of Serbia

Research the Republic Institute of Statistics shows that domestic enterprises surveyed
(regardless of the size of the company) oriented most of their innovations in the organization
of enterprises (28.8), while at the second place come innovations of process and innovations
in marketing with 26.2%. The problem is that the innovation of products/services is the least
represented in the framework of the innovative activities of the company, indicating still low
level of investment in research and development in companies.
When speaking of expenditure for innovation activities in Table 6, we can see that most of
the investments are related to the purchase of machinery, equipment and software - 75.1%.
This form of innovative activity is dominant in domestic enterprises, while external research
and development, as well as buying other forms of knowledge have abundance of the low
rate.
Table 6 Structure of expenditure on innovation activities in the Republic of Serbia
Innovation activities
External research and development
Internal research on the development of
Purchase of other forms of knowledge
Acquisition of machinery, equipment and software

%
5,2
13,6
6,1
75,1

Source: Statistical Office of the Republic of Serbia

Bearing in mind that most companies invest in the field of technological innovation for
procurement of equipment, machinery and software the most significant effect of these
innovative activities is the improvement of the quality of products/services - for 29.7 %, while
it has the smallest effect on the reduction of the cost of materials and energy per unit of
production - 11.6 %. These data are worrisome, because in developed economies, as well as
the countries of the European Union, there is a trend of applying green technologies, the
technologies that do not pollute the environment and save energy.
Companies within the research of SORS have had the opportunity to state interfering factors
in the process of innovation, and as the most important factor cited costs as follows: lack of
financial resources in an enterprise (36.4 %), lack of funding from sources outside the
business entity (26.3 %) and the prohibitive costs of direct innovation (30 %). As another
aggravating factor they indicated the market factor, and then the knowledge factor. From this
it can be concluded that in spite of certain government investment in fostering innovation in
enterprises, which are the largest in this field compared to other forms of financing, they still
do not meet the needs.
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4. Analysis of the quality SME business Republic of Serbia

When we talk about the quality of the business of the SME sector in the Republic of Serbia,
we focus on several elements, namely:
•
•
•

Technical and technological development of production processes;
Innovativeness of SMEs;
The application of quality standards in SMEs.

These aspects have been through the last 13 years individually encouraged by the state, but
unfortunately this support did not last long enough. The problem for SMEs is lack of
adequate environment that will stimulate equal quality of business through these lines of
development. Applying the concept of quality management in the local economy is one of the
prerequisites for improving the competitive position of the company. In fact, in the last period
is has been often talked about the application of certain standards in domestic companies.
Practice has shown that domestic enterprises introduced international standards most when
the support came from the state. Unfortunately, the owners of SMEs are still not familiar
enough with the benefits and importance of the application of quality standards in its
operations. Insufficient training of institutions, which support SMEs in the field of promotion of
quality standards, is one of the major problems for their application in practice.
Research on the status, needs and problems of MESP, which we mentioned earlier showed
that the situation in the field of technical and technological aspects of the SME sector is poor.
The tested SMEs are still working with the old machines as the result of inadequate financial
support from the state and commercial banks. One of the biggest problems for local
businessmen are unfavorable loans intended solely for the purchase of manufacturing
equipment.
Every second company has the equipment old between 5 and 10 years, every fourth
company has equipment more than 10 years old, while slightly less than one-fifth of
companies are doing business with newer equipment. Medium enterprises have mostly older
equipment (nearly 40 %). Older equipment have largely shaped business entities engaged in
the production/processing (38 %), while newer equipment usually have lounges for care and
recreation ( 42 % ), as well as companies that provide intellectual services [9, p . 34].

Table 7 Age of equipment on the market of the Republic of Serbia by region
Region
Belgrade region
Region of Šumadija and
Western Serbia
Region of Vojvodina
Region of East and
South Serbia
Total SMEE

More than 10 years old
28%

from 5 to10 years
54%

Less than 5 years old
18%

24%

54%

21%

30%

53%

16%

29%

53%

17%

28%

53%

18%

Source: Statistical Office of the Republic of Serbia
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From Table 7 it is clear that companies in Vojvodina and Eastern and Southern Serbia, are
unfortunately, still using technology older than 10 years (30 %), indicating their lack of
competitiveness and poor production. This raises the question of how such a companies can
take care of their business when their quality in technology at the very beginning is worse
compared to the competition. Companies from Šumadije and Western Serbia are using in
their work process newer equipment (24 %).
Research has shown that the SME sector in the past three years had significantly invested
into improvement of its operations. Of the total number of SMEs surveyed, 45 % had a
significant investment, which is not a significant percentage, but it provides a good basis for
future plans. According to the size of companies, those that invested the most are from
medium (65 %) and small businesses (53 %). The focus of these investments is mostly
oriented towards equipment 68 % and 27% of office space. The good side that showed in
this research is the desire of even 53.3 % of SMEs for investment in the next three years,
and this applies to the medium (71.3 %) and small businesses (59.2 %). Equipment (65 %)
and office space (30 %) will still be required focus. What should worry the country is the fact
that in the past, invested funds of planned investments for patents and licenses were only
4%.
The question of the implementation of quality standards in the SME sector is a serious
problem. In fact, as we have already seen the total number of certified companies according
to the version of ISO 9001 for the year 2012 was 3,066 companies, which is extremely low
compared to neighboring countries. Therefore it is no surprise that out of the total number of
SMEs 23% are applying, and only 10 % plan to apply new standards of quality. These data
indicate that support in this area was insufficient, although at one time there was a financial
support of the Ministry of Agriculture of the Republic of Serbia. Statistically, medium
enterprises are the most often engaged in the implementation of quality standards (58 %),
which is 10 % higher than the previous year, followed by the representation of small
businesses - 33%. Unfortunately, when we talk about the plans for the introduction of new
standards of quality, only 27 % of medium enterprises plan to improve their business
processes in the future. The most used Quality standards are ISO 9001 and HACCP.
Companies that have certificates are usually those that deal with the production/ processing
(37 %), information technology (32 %) and catering industry (28 %), and those that deal with
recycling (4 to 6 surveyed companies). Unlike other economic activities, a large number of
companies involved in the catering industry are certified with HACCP [9, p. 36]. The reason
for the presence of HACCP lies in the fact that is obligatory by law for all companies involved
in the production of food, regardless of size.

Conclusions
SMEs play an important role in the economic development of the Republic of Serbia and in
this sense it is necessary to encourage the improvement and development of their business.
The local SMEs encounter in practice with unfinished business environment that discourages
and prevents them to have an active role in improving the quality of its operations. This
applies particularly to inadequate credit policy of the government and its financial institutions
and commercial banks, which thus prevents SMEs purchase of new equipment intended to
increase their productivity and efficiency.
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Also, a serious problem is the unwillingness of owners of SMEs to implement quality
standards due to lack of awareness of the benefits that their use brings to their business, and
the lack of involvement of institutions for standardization in the field of intensive promotion of
those standards among entrepreneurs and SMEs.
Innovation is very important both for companies and for the economy. However, State must
stimulate this through the creation of an environment for research and development of new
products or services. According to the national Statistics of SMEs in Serbia invest very little
in innovation because of distrust of those companies in market mechanisms and because of
the lack of involvement of the state in encouraging the creation of innovation in the local
economy. One solution is the creation of special credit lines to encourage innovative
activities in SMEs, but also by stimulating creating the association of SMEs in clusters and
greater cooperation with universities and institutes that will provide to the companies what
they need the most - knowledge.
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The economic crisis’ impact on the Eurozone is being felt especially in structurally
weak regions due to public investment reductions. This reduction further accelerates
the rural exodus, gentrification, and emigration, which in turn leads to further
reductions in public investments. Parallel to this development, public investments
have seen public support waning, e.g., Stuttgart 21. These two problems are
archetypical for challenges that public investors must overcome in the future.
Crowdfunding may offer solutions to both challenges. This paper offers insights into
possible applications of Crowdfunding in conjunction with EU co-financing schemes
for regional development. Further, the proposed scheme’s potential is calculated for
selected eastern German districts.
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1. Motivation
The economic crisis in the late 2000s has had a lasting impact on the economy, policy
making and the society in many countries [1]. Turmoil on the financial markets, caused by
the sub-prime crisis, recession, and incorrect bookkeeping by some European Union (EU)
member states, hindered many EU member states in refinancing their debt. As a result, the
EU and the IMF implemented austerity measures and stability mechanisms for the affected
states.
While several states are now in the position again to refinance their debt on the open market,
the crisis has not yet been fully solved. The austerity measures may help the countries in
organizing their finances, but at the same time economic growth and innovation is reduced
through cuts in public spending [2]. This results in severe consequences for the society in the
affected countries, such as further disenchantment with politics, rural exodus, migration of
skilled labor, and euro skepticism throughout the EU. These problems may be ameliorated
by economic development in structurally weak regions. However, countries affected by the
austerity measures are unable to provide public project funding needed for economic
recovery.
At the same time there has been a prominent debate amongst the EU member states in
respect to the spending capacity (absorption capacity) of funds allocated under the EU
cohesion policy. Absorption capacity can be defined as “the extent to which a country is
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capable of effectively and efficiently spending its Structural Funds allocation, and is
expressed in percentage of the total allocation” [3]. Current co-financing schemes of the EU’s
cohesion policy dictate a matching of EU funds by member states or regional authorities, to
which a low absorption rate may be partially attributed. Data compiled by the European
Commission (Figure 1) shows that the “absorption capacity” is a problem across the EU,
even countries such as the Netherlands seem to struggle with matching EU funds.
Somewhat unsurprisingly, the absorption capacity of countries that are hardest hit by the
economic crisis, such as Greece, Ireland, Cyprus, and Italy, are relatively low. In addition, a
second group of countries with a low absorption capacity, consisting of countries that joined
the EU in the latest enlargement rounds (Romania, Bulgarian, Czech Republic, Slovakia,
Latvia, Malta), exists. Further, reasons for the low absorption capacity of some EU member
states are diverse, and can be linked to the economic crisis or insufficient administrative
capacity in the matching authorities [4]. In response to this, the cohesion policy framework
has already responded with several regulatory amendments on the EU level, increasing the
flexibility within funding streams on the national and regional level. However, the real impact
of the economic crisis may only become visible in the 2014-2020 funding period, as austerity
measures are often spread over several budgets and are progressively implemented over
several years.

Figure 1: Percentage of project selection (2007-11) and paid expenditure (2007-Jan. 2013) [5]

Further, large, publically funded projects garner a disproportionate amount of attention from
decision makers and the media. Thus, decision makers come under heavy public pressure to
approve funding for big infrastructure projects, such as S21, which resulted in major budget
overspending and political scandals [6]. However, these projects are partially rejected by the
public, because the projects don’t cater to the needs of the regional population, or feature
questionable price performance ratios, e.g., the infamous “bridge to nowhere” in Alaska. This
rejection leads to distrust in public infrastructure projects. In turn, several e-government
initiatives were conceived to include the public in the decision process. For example, the city
of Cologne offers its citizen a web-platform to propose smaller infrastructure projects, such
as new playground, and vote for them [7].
These extant problems, public distrust in funding allocation mechanisms, low absorption
rates, and lack of funding by regional and national authorities, may be partially addressed by
a crowdfunding based co-financing scheme. To this end, this paper introduces crowdfunding
as a concept, gives a brief overview of the EU cohesion policy, and discusses how
crowdfunding may be integrated in this policy as a new co-financing scheme. Potential of this
new co-financing approach for structurally weak regions is demonstrated in a scenario
considering eastern Germany. Insights gained are presented and discussed in the final
section.
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2. Crowdfunding as a Co-Financing Scheme
The following Section 2.1 gives an overview and definition of crowdfunding to establish a
required, common terminology. This is complemented by a short introduction in Section 2.2
to the EU cohesion policy. The established concepts are then used in Section 2.3 to discuss
the integration possibilities for crowdfunding into various levels of the existing EU cohesion
policy.

2.1 Definition of Crowdfunding
Crowdfunding has received much media attention in the last years. The concept of
crowdfunding in itself is well established and has only now seen such a boon due to the
facilitation of communication technology. The notion of integrating stakeholders in the
financing process and soliciting their input in the decision process is as old as the East India
companies. Crowdfunding can be considered “[…] a process where commercial or noncommercial projects are initiated in a public announcement by organizations or individuals to
receive funding, assess the market potential, and build customer relationships. Pledgers may
then contribute individual amounts of monetary or non-monetary resources, during a
specified time-frame, using offline or online campaign platforms that utilize different pay-out
schemes, in exchange for a product specific or unspecific, material or immaterial reward” [8].
While the main application area of Crowdfunding is currently in consumer goods, the
principle may be seamlessly applied to infrastructure projects. An extraordinary example of
this is a successful project to connect remote villages in England with broadband internet
(internet access with a communication bandwidth greater than one Gigabit per second) [9].
Crowdfunding was necessary, because telecom operators refused development, citing high
expected costs and uncertain demand. Financing was achieved through a mixture of
monetary and non-monetary, e.g., property access and contractor services, resources
contributed by the stakeholders. Through the application of crowdfunding, the communities
were able to increase the standard of living and economic prospects. By now, broadband
internet constitutes an important factor for public participation and economic growth by
improving locational factors [10], and attracting new companies. It can be argued that without
this initiative, the residents would still not have broadband internet access. Therefore,
crowdfunding may be an applicable alternative to finance infrastructure projects if companies
are unwilling or public sector entities are unable to provide adequate funding. This is
especially true for countries where austerity measures are implemented.

2.2 EU Cohesion Policy
The cohesion policy of the EU is a policy framework that aims to reduce economic disparities
between Europe's regions. The policies principle is to promote convergence between
regions, boost regional competitiveness, employment, and increase European territorial
cooperation. The cohesion policy is “the EU's only explicitly redistributive policy” [1] and
amounts to 35.7 % of the total EU budget or 348bn € between 2007 and 2013 [11]. The
European Commission itself defines the policy as “an investment policy [that] supports job
creation, competitiveness, economic growth, improved quality of life and sustainable
development” [12]. Despite the focus on regional disparities, the scope of the cohesion policy
has changed over the years and now also includes macroeconomic aims linked to the Lisbon
Agenda or Euro membership.
The cohesion policy framework consists of five main structural and investment funds: the
European Regional Development Fund (ERDF), the European Social Fund (ESF), the
Cohesion Fund (CF), the European Agricultural Fund for Rural Development (EAFRD) and
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the European Maritime and Fisheries Fund (EMFF). The ERDF and the ESF are designed
for regions with a per capita GDP below 75 % of the EU average; the CF is aimed at
countries whose per capita GNI is below 90 % of the EU average. All funds have different
aims and different eligibility criteria, but all projects funded through those funds need national
co-financing.
The cohesion policy follows several distinct principles that can explain the purpose and
functioning of the policy. The policy programming takes place in strategic, multi-annual plans
(the latest funding period covers 2014-2020) in which strategic priorities are set. Although the
focus lies on the least developed regions, some elements of the EU cohesion policy apply to
more developed regions. One of the main principles of the policy is “additionality”, also
known as the co-financing principle where EU funding needs to be matched by funding
provided by national and regional actors (normally 40 – 50 % of any given project). The
planning, implementation, and monitoring of cohesion policy follow a “shared management”
approach that involves the European Commission and member state authorities.

2.3 Prospects for Crowdfunding in the EU's cohesion policy
Possibilities for integrating crowdfunding in the EU’s cohesion policy may fundamentally exist
on two layers. These levels, the EU level and the regional level, are analyzed in following to
identify these possibilities.

The EU Level
The policy cycle on the EU level, which takes place every seven years, is mainly focused on
the strategic direction of the framework and does not necessarily include the detailed
implementation rules at the regional level. The budget for the all structural fund is decided by
the Council and European Parliament, on the basis of a proposal from the Commission; the
Commission also proposes the strategic guidelines for the cohesion policy. Each member
state then prepares a “National Strategic Reference Framework” (NSRF), which contains a
list of operational programs (OP). The European Commission validates both, the NSRF and
each of the OP. Member states and their regional authorities have to implement the
programs. However, there is some flexibility for each managing authority regarding the rules
of the implementation. Based on the NSRF and the OPs, the European Commission commits
the expenditure and pays the allocated expenditure to each member state. Monitoring is
carried out by the Commission as well as the member states. Succinctly stated, the EU level
is mainly concerned with the overall strategic direction, the allocation of funds towards the
regional level, technical assistance, and general rules of how to access structural funds.
There have been some encouraging reforms that could have a positive effect on new funding
mechanisms and could be the basis to include crowdfunding elements in the next funding
period 2020-2027. The reforms implemented for the 2014-2020 funding period include a
standard rulebook for financial management of all funds as well as more use of digital
technology and general simplification of operational procedures. These reforms are hoped to
increase absorption of EU funds and allow a more effective use of the available funding. The
new funding framework for 2014-2020 also introduces a more non-prescriptive policy (in
terms of sectors, beneficiaries, etc.) and a new range of implementation options. In the
previous funding period between 2007 and 2013, the European Commission developed four
“special support instruments” that provided technical assistance and facilitated links to
additional funding: JASPERS (technical assistance for new EU member states), JEREMIE
(support for SMEs to access structural funds), JESSICA (support for urban development),
and JASMINE (support for micro-finance institutions). In 2014-2020 these schemes will be
streamlined in the new Technical Assistance Platform (TAP). Both the new focus on flexibility
within the financial instruments and the development of a technical assistance platform could
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be a potential opening for the promotion of crowdfunding solutions, possibly in the next
funding period. If crowdfunding solutions were included as an option in the existing cohesion
policy, the EU could provide technical assistance, share best practices and develop
guidelines how to manage the process.
Including crowdfunding in the general rules of the cohesion policy would be more limited in
scope. An inclusion in this area would introduce more uncertainty in the financial
management, which in turn could have a negative impact on absorption capacity. In essence,
projects that lack funding, but could be funded through crowdfunding campaigns would need
to be considered. The ability of present structures to facilitate this is unclear. Introducing new
finance possibilities would add to the complexity of the cohesion policy, as project proposals
are normally approved only with a sound budget proposal. However, crowdfunding by its very
nature is an expression of the stakeholders’ needs, which may not equate to a sound budget.
Changes to the general rules, acknowledging this new level of uncertainty about the funding
process, would thus require significant political will.
A more ambitious crowdfunding agenda could involve a separate crowdfunding scheme
independent from existing program management structures. Here, the EU could develop a
new funding instrument and an online platform to facilitate crowdfunding co-financing. This
crowdfunding possibility would require a new funding line, a new rulebook, and could already
be implemented for the next funding period. The new EU crowdfunding scheme would allow
citizens and regional actors to directly interact with EU funds and crowdfund the regional or
national co-financing part. However, this would, by its very nature, cut out the managing
authority and greatly increase the direct influence of EU citizens on the EU cohesion funding.
This ambitious crowdfunding agenda would require significant political will not only in the
European Commission, but would also require the consent of all EU member states in the
Council. It could however provide an innovation boost in the EU's cohesion policy and tackle
the absorption problem of the existing policy.

The Regional Level
Given the level of complexity on the EU level, and the significant political will required,
crowdfunding may need to start on the regional level. A simpler strategy focusing on the
regional level, requiring consent by less administrative authorities may be a more promising
strategy. Individual projects are designed by regional actors and then submitted to the
regional managing authority. The detailed management of programs under the various
structural funds is the responsibility of the member states. For every program, member states
have to authorize a managing authority, which will be in charge of the specific projects and
monitor general implementation. It is important to note that “national co-financing does not
have to be paid to the financial instrument upfront but may be provided at later stages of
financial instrument implementation. It has to be provided before the end of the eligibility
period” [7]. This gives regional actors flexibility when organizing their part of the funding.
Two participatory elements could be implemented without changing the overall framework of
cohesion policy. First, regional actors could include crowdsourcing processes in the
consultation phase of projects and programs. Processes could include the public in selection
and prioritization of projects. This would increase the sense of ownership among the public.
As a positive by product the general aims of the cohesion policy to develop “collaborative
policy networks” or “local enterprise partnerships” would be supported. Second, regional
actors could start crowdfunding processes without changing the general framework of
cohesion policy. In order to be eligible for structural funds, projects need to be developed and
funded well before application deadlines. This could be done with minimal administrative and
legal changes on the regional level. The changes need only ensure that the managing
authority accepts the basic principles of crowdfunding. However, this option requires local
and regional actors to develop a thorough planning process, put additional effort into the
project management, and could lead to develop additional administrative capacity.
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Notwithstanding, these requirements would lessen with every region wishing to adapt their
process, as a best practices and technology standards could easily be established and
shared among the managing authorities.

3. Co-Funding Potential: Eastern German Broadband
So far, the potential for integrating crowdfunding in the EU cohesion policy and the abstract
benefits, which this integration would offer, have been discussed. In following, a scenario,
considering three eastern German districts, is examined. Scenario construction aids in the
understanding, due to the plastic representation of information and development of
knowledge through the evaluation of examples. The analysis of the presented situations,
using high quality data, where uncertainties are well defined, simplifies the analysis of future
cases with larger uncertainties.

Figure 2 Disparity in available income and population density, Germany.

Districts in eastern Germany were selected, because eastern Germany combines some
particular characteristics needed for an effective scenario. On the one hand, Germany’s
reunification at the end of the previous century makes it a sort of microcosm of the EU at
large. Several types of disparity extant within the EU, which the EU cohesion policy seeks to
remedy, also exist within Germany. Even 25 years after the Iron Curtain’s demise, several
disparities remain. First and foremost, there exists a substantial difference in available
income between east and west Germany (cf. Figure 2, left). Second, there exists a sizeable
east-west gradient in population density (cf. Figure 2, right). This gradient grows each year
due to a rural exodus, which is especially detrimental because eastern Germany has
relatively few urban centers. Both points combined suffice to discourage infrastructure
investments, because low incomes and negative population growth result in less profitable
investments and larger investment risks, respectively. On the other hand, many, high quality
statistics are freely available at relatively low aggregation levels for Germany as a whole.
This degree of accessibility is not offered by many European countries, and greatly facilitates
the reproducibility of the study.
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Table 1 Demographic Data, Four East German Districts.
Region
Weimar
AltmarkkreisSalzwedel
OstprignitzRuppin

Population
Density*

Region
Type [14]

Savings
Ratio* [15]

Savings per
1
Household

Teleco. Costs
2
per Household

778.5 / km

2

Urban

8.6 %

2578 € p.a.

780 € p. a.

38.5 / km

2

Mixed

8.0 %

2764 € p.a.

898 € p. a.

40.7 / km

2

Rural

9.9 %

3221 € p.a.

846 € p. a.

1

Average available income* [16] times average German household size* [17].
Average expenditure for Telecommunications* [17] times average German household size* [17].
* As of 2010

2

Costs for infrastructure development can be projected based on the type of region
considered. Regions in Germany are categorized into four types: major metropolitan, urban,
rural with some urbanization, and rural areas [14]. In following, metropolitan areas are
discarded and the three latter categories are referred to as urban, mixed, and rural,
respectively. This categorization is used to gauge broadband internet (communication
bandwidth ≥ 1 Gbit/s) development costs for three eastern German regions exhibiting
difficulties associated with broadband development [18]. The first region, Weimar, while
being a small urban center, with a relatively high population density, has the lowest available
income in Germany. The second region, Altmarkkreis-Salzwedel, is categorized as a mixed
region type, with a low population density and savings ratio. Even though available income is
about 10 % higher than in Weimar, costs for broadband development should pose a serious
challenge here. The final region considered is Ostprignitz-Ruppin, a rural district north east of
Berlin. Classified as rural, achieving the crowdfunded portion of the development costs will
pose the most significant obstacle. A summary of the demographic data is presented in
Table 1.
Table 2 Projected Costs.
Region

Approximate
1
EU Cost

Weimar

9.1Mio. €

617 €

308.50 €

25.71 €

11.6 %

20.2 Mio. €

1007 €

503.50 €

41.96 €

18.2 %

28.8 Mio. €

1244 €

622.25 €

51.85 €

19.3 %

AltmarkkreisSalzwedel
OstprignitzRuppin

Total Cost
per
2
Household

Costs at 50
% EU CoFinancing

Cost p.m. at
12 Months

Portion of
Savings
Ratio*

1

Total cost per household [18] times number of households* [16].
Average expected cost per household [18] of a given region type [14].
* As of 2010

2

Table 2 presents a summary of costs per household and the EU assuming a 50/50 cofinancing scheme. The household costs, given a region type, were calculated using figures
from [18]. Similar costs, on a regional basis, are projected by [19]. The total costs are
moderate considering purchasing power and other expenditures. Total costs on a per
household basis, when co-financed, are in the range of a medium sized television. If funds
for co-financing are collected in equal monthly rates over one year, costs are comparable to
a basic television license for the urban district, and comparable to a pay-tv subscription for
the rural region. Nonetheless, about 20% is a substantial portion of the average yearly
savings, if alternative investment and consumption opportunities are not considered.
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4. Conclusion
The present paper introduces a new financing scheme by linking crowdfunding to EU cofinancing. The potential of this new approach is demonstrated using data from three districts
in eastern Germany. 25 years after reunification these districts still struggle to ignite growth
and fight rural exodus. Therefore, they can be considered archetypical for other structurally
weak EU regions. Broadband development is selected as an exemplary topic for
contemporary infrastructure development projects, suitable for crowdfunded co-financing.
Crowdfunding as a policy could be implemented on both EU levels of the cohesion policy.
Changing the existing mechanisms would be challenging, but feasible. Currently, the existing
mechanisms on the EU level are not designed to accommodate crowdfunding solutions and
new mechanisms integrating crowdfunding in the cohesion policy framework should be
established. The regional level is more flexible and the potential for establishing
crowdfunding inside currently available structures is greater, as regional procedures need to
comply with national frameworks.
The efforts of integrating crowdfunding at any level would boost feelings of ownership and
responsibility for citizens involved in the crowdfunding. Further positive effects could include
less skepticism towards politics or the EU. Additionally, projects funded by crowdfunding
tackle specific needs of the community and are therefore less prone to misallocation of taxes.
Further benefits of using crowdfunding in EU projects include advantages from economies of
scale and the facilitation of cooperation under the EU cohesion policy framework.
The scenario showed that crowdfunding in conjunction with EU co-financing is indeed a
suitable instrument for infrastructure projects. Projects, such as presented in the paper, can
ignite growth and increase the standard of living. Many more project types that can be
successfully co-financed with crowdfunding may exist at various levels, in almost all EU
regions.
Some important limitations should be considered in reaching conclusions from this paper.
The goal of the crowdfunding effort in the examples is to provide internet access by installing
fiber optic cables. Inevitably, property rights, maintenance cost handling, and the formation of
a suitable legal entity have to be discussed. Further, the crowdfunding effort’s financial type
was not considered. On the one hand, it may be argued that financing the crowdfunding
project equates to consumption, as would be the case for connection fees for conventional
telecommunications. On the other hand, it can be reasoned that financing should be
considered an investment. The common ground found in this discussion would determine
whether the relative costs of the crowdfunding should be considered high or low by the
households.
Estimates for financing should be considered conservative. The data, stemming from 2010,
is still largely affected by the 2008 recession. Since then, personal incomes have grown in
Germany. Thus, the costs, relative to savings, have declined. The telecommunication costs
have also declined, freeing up more capital for consumption. Further, broadband network
development is heavily dependent on regional factors and technology used. More recent
data, which includes the price declines that have occurred in the field since 2008, will result
in a better price performance ratio of the project. In the presented scenario only households
were considered. Additionally, the inclusion of businesses, which are normally more
concentrated and exhibit more negotiating and purchasing power, into the analysis could
also influence the calculation’s outcome positively.
In future research, macroeconomic aspects of utilizing crowdfunding to co-finance EU
investments could be considered. Possible positive impacts of the proposed scheme on
deflation risks, by increasing the gross private domestic investments, could be investigated.
Further research could also highlight aspects of accounting and taxation for crowdfunded
infrastructure projects.
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Currently, the venture capital becomes more and more advanced and effective source
of the innovation project financing, connected with a high risk level. In the developed
countries it plays a key role in transforming innovation projects into successful
businesses and creating prosperity of the modern economy. Actually in Russia there
are many necessary preconditions for creation of the effective venture investment
system: the network of the public institutes for innovation financing operates, there is
a significant number of the small and medium-sized enterprises, capable to sell
production with good market potential. However the current system does not confirm
the necessary level of efficiency in practice that can be substantially explained by the
absence of the accurate plan of action to form the national venture model and by the
lack of experience of successful venture deals with profitable exits in Russian
economy. This paper studies the influence of various factors on the venture industry
development by the example of the IT-sector in Russia. The choice of the sector is
based on the fact, that this segment is the main driver of the venture capital market
growth in Russia, and the necessary set of data exists. The size of investment of the
second round is used as the dependent variable. To analyze the influence of the
previous round such determinant as the volume of the previous (first) round
investments is used. There is also used a dummy variable in regression to examine
that the participation of an investor with high reputation and experience in the
previous round can influence the size of the next investment round. The regression
analysis of short-term interrelations between studied variables reveals prevailing
influence of the volume of the first round investments on the venture investments
volume of the second round. As a result of the research, the participation of investors
with first-class reputation has a small impact on an indicator of the value of
investment of the second round. The expected positive dependence of the second
round investments on the forecasted market growth rate at the moment of the deal is
also rejected. So, the most important determinant of the value of the second-round
investment is the value of first–round investment, so it means that the most
competitive on the Russian market are the startup teams which can attract more
money on the start, and the target market growth is not the factor of crucial
importance.
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1. Introduction
Among different types of startup financing possibilities, venture capital stands alone because
it possesses the unique characteristics of financing terms at the beginning of their life cycle,
which allow mitigating risks.
Venture capital companies and individual venture investors play an important role in the
economic activities in innovative sector. They are intended to finance new, growing
companies that possess high levels of risk, but have substantial growth potential.
The topic of venture investments as a non-traditional way of financing different startup
projects has been booming in the last decades. The focus of venture investors is mostly
directed to the companies that demonstrate dramatic growth rates or significant market
potential. Considering plenty of success stories of venture financing and the scale of venture
market (35-40 billion dollars per year in the world), the strong attention of researchers is
drawn to tendencies and determinants of venture investment development at the level of
particular company.
Considering the dynamics of venture investment development in Russia in the last years and
growing need for data-mining, trend estimation, the research on drivers and constraints to
development of start-ups, financed by venture capital, is an extremely actual task.
Nowadays, there is still lack of published fundamental econometric researches on the
venture investments in the innovative projects of Russian companies including modern
methods of empirical analysis. The vast majority of works on Russian VC market is
descriptive and based on the high-level analysis of aggregated statistical reports.
The situation with data gathering in this field caused some major difficulties for researchers
because of its inconsistency. Lots of details of announced deals were under non-disclosure
agreement and the figures on many important deals are unpublished. In 2013, the rocket
growth in the flow of new deal data was registered, new databases and sources appeared,
appropriate information was disclosed for many deals. All these facts opened the way for
conducting the deeper econometric research on Russian venture capital data, which was
earlier impossible because of the inappropriate size of the possible data sample. The results
obtained in this study are based on the recent information aggregated by RusBase portal [1],
PwC [2] and FastLane [3] data.
Despite the absence of empirical research on this topic, the international experience is full of
significant studies of similar kind.
So, the subject of this research were Russian companies operating in the information
technology sector (IT) and attracting venture capital investments.
This work is the first Russian detailed analysis of determinants of the IT-sector venture deals.
59 companies that attracted venture capital investments are investigated. The result of the
work is the dependence that was explored between the responding variable which is the
second round investment values and the explanatory variables; the first round investments
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values, participation of investors with first-class reputation, and the growth rate of market
sector, in which the invested company operated.
According to that aim, the following tasks of the study have been formulated:
• To collect the sample of Russian venture deals.
• To collect data by the basic parameters of companies.
• To find key determinants of the Russian venture development (by studying foreign
academic researches).
• To detect the drivers of the venture capital attraction (by means of empirical analysis).
This work consists of introduction, three sections and conclusion. The list of references is
also provided. Section 1 is the description of venture industry and the review of the academic
literature that is devoted to the venture capital analysis. Furthermore, in section 2 the
methodology of the research is discussed and hypotheses are set out. After that, in section
3, the model is outlined, with the high-level regression variables.

2. Review of Venture Background
2.1 The Basic Information
During the last 20 years Russia has been trying to build an effective hi-tech market system.
The development of innovations and technologies is commonly considered as the best way
to success. Existing advantages of previous early-stage financing alternatives, for example
public-based, often are not able to solve appearing problems of lack of capital available for
seed and startup projects.
Venture capital takes a special place in the innovation development and is considered to be
a good solution. The venture money is the capital of investors that is involved in the financing
of new growing firms with a rather specific deal pattern. The markets where venture capital
operates differ from other types in some characteristics: the high level of risk, innovative
nature of the subject, possibility of changing the market structure where the business
operates, and also an investor has enormous profit opportunities in the projects in case of
success. Such famous companies as Intel, Microsoft, Google, Yandex etc. appeared due to
the participation of venture capital and succeed because of venture funds.
Russia has become the highest growth venture capital market of Europe in 2011-2012,
having climbed up the 4th place by the available venture capital volume in the high-tech
sector by the 2012 totals [4], but due to the short story of Russian VC, and small number of
exits we still cannot say that this trend is stable

Figure 1 Total number and total amount of the venture IT deals, 2010-2013.
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Source: FastLane venture team Deal book of Russian internet [5]

The presented charts illustrate that the volume of the Russian venture capital market was
doubled in 2011. In 2012 the market growth ratio amounted 18% versus 4% in 2013. At the
same time there were 205 deals in amount of 643 mln. USD in 2012 with 245 deals in
amount of 667 mln. USD in 2013.
Thus, in spite of the fact that growth of the market has slowed down in 2013, the number and
total amount of investments still grow.
The performed successful investors’ exits became the main growth driver of the venture
capital market in Russia. It is the most important indicator of the market development. The
positive tendency of exists will stimulate further capital inflows to Russian venture industry
and promote its development.
The growth also is driven by investments in IT-sector, whose main driver was the enormous
growth of online retail. This market segment in Russia offers a number of easy innovation
opportunities with a relatively short return on investments.
The volume of venture investment in the Russian IT sector in 2012 increased by over 50% to
exceed USD 450 million. In 2013, it accounted for almost 87% of deals – 213 deals, and
93,5% of total investments – 623 mln. USD.
The venture company as the subject of investments has the following stages of development:
• The seed stage (the stage when the idea of the business appears and only the first
investments are made).
• The startup stage (the beginning of the business).
• The early stage of the project (the project is gradually reaching the break-even point).
• The growth stage (the model of realization proved its successfulness, expansion of the
business).
• Pre-IPO stage.
• Selling stage (investor sales the share by Initial Public Offering (IPO), Managerial
BuyOut (MBO), Trade Sale, Leveraged Buy-Out (LBO) or other ways).
There also can be other stages like pre-seed stage or late growth mezzanine stage.
It is necessary to notice that these 6 stages describe the «classic» successful venture
project. And most projects do not have the final stages because of bankruptcy. In that work
would use terms «first» and «second» round without the reference to the stage.

2.2 The Literature Review
In order to underpin the methodology, which is proposed in the next sections, the extensive
literature review is given. The review is chronological, and will also provide the sample
details and the methodology summary.
One of the first articles on the topic was the work by Tyzoon et. al [6]. The aim of this
framework was to numerically assess the importance of the factors, which are interpreted by
venture investment specialists in order to provide a definitive decision on the investment in
the startup. As at the time the financial statistics were not available to the necessary extent,
the researchers had to use expert opinion as a key method. After carrying out a survey on 41
venture funds, 5 main stages of a venture investment deal were identified.
These main stages included:
• Deal origination, meaning the information about a project reaching the interesting parties.
•

Deal screening, the primary high-level selection of deals which did not fit the criteria of
the venture investor.

•

Deal evaluation, the deep analysis of the projects, e.g. the projected returns and inherent
risks, the assessment of the start-up non-numerical data. As a result of this stage, a
weighted score is obtained implementing all the available data. Consequently, a decision
on the investment is made.
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•

Deal structuring, this stage happens in case of an accepted project and includes the
transaction negotiations on the price, share to be bought and minor juridical issues,
associated with the transaction.

•

Post-investment activities, which implies a stage when an investor actively participates in
the operational activities of the invested company.

Obtaining a sample of 90 deals, which reached the 3rd step from 41 funds (while being
rejected by 100 for confidentiality matters), the researchers required additional data
concerning the qualities of the project. In order to get it, they gathered information on 23
characteristics of each project (including required return and risks). Most of the companies in
the sample were from the electronics industry, on average requiring 1 mln. USD of external
financing. After the analysis of the results, the criteria were narrowed down to 5 basic ones.
The list is provided below:
• Market attractiveness (the market share, growth opportunities, level of monopolization).
•

The level of product differentiation (the uniqueness of the product, patents, innovative
technology).

•

Quality of management (professional level of managers in areas of finance, marketing).

•

The stability in case of external shocks (the level of technological development of the
market segment, business-cycle susceptibility, stability in case of recession).

•

The exit strategy possibilities (potential opportunities for M&A, IPO, LBO, MBO and other
possibilities of exit).

The regression analysis of the data showed that for the calculation of the required return of
the project investors use such factors as the market attractiveness and level of product
differentiation (R2=0,22), and for the risk assessment the quality of management criteria and
stability are most relevant (R2=0,33). Moreover, the analysis proved that in 89,4% of the
cases the result of an investment decision was dependent on the risk/return ratio.
It is important to note, that comparing the results with previous works, the researchers
emphasized the same key factors on project evaluation stage. At the end of the research
project, 7 representatives from venture funds were invited. The results of the analysis proved
to be satisfactory, however, the experts thought that the management role was overvalued
as a key factor, and some of them pointed out that it should be more relevant in the risk
assessment, but not in the return assessment.
In another relevant article by H.Chen et. al [7], the venture investments were analyzed from
the point of view of the presence of successful venture projects in the same region. Working
with the 1000-deal sample, the research was concentrated mostly on the San-Francisco,
Boston and New-York areas, since these areas have most start-ups that were venturefinanced. In conclusion, a positive relation between a number of venture funds and a number
of successful venture projects in each city was found. However, the success of venture
projects in the “home” region was more significant than of the projects financed by the same
companies but in other regions, in terms of returns.
The research by Zarustkie [8] tried to estimate the impact of personal qualities of a venture
fund manager on the funds’ financials. Based on the sample of 1184 funds, the conclusion
was that the experience of venture financing proved to be crucial, and the managers have a
significantly large number of companies in their portfolios. The start-up management
experience nearly doubled the strength of this relationship. It is also interesting to note that at
the seed stage the impact was the strongest, other stages were much less influenced by the
managerial experience.
The article by Munarii and Toschi [9] focused on another issue arising from venture
investment decision. The authors analyzed the bias of venture investors towards the startups created on the basis of educational institution rather than a private project. The sample
of 247 companies was also divided between venture funds and public funds. As a result, the
hypothesis of such a bias was rejected. The amount of venture capital raised by venture was
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deemed to be most dependent on intellectual property rights, the business model and the
prestige of educational institution.
Another branch of articles focuses on the determinants of the venture activities from the
macro-economic standpoint. The first article under review from this sphere is by Schertler
[10]. The research was focused on the drivers of venture capital investments in Western
Europe. Analyzing the issue from the narrow definition of venture (seed-stage) and wider
(later financing stages), the conclusions were drawn that the key drivers are liquidity and the
capitalization of the stock exchange in the region, human capital potential and the stability of
labor market. The regressions, however, proved that at the later stages of financing the
results are independent of these issues.
Another study, addressing the same issues from a different perspective, is the one by Felix
and Pires [11]. The hypothesis tested empirically in the article was about the level of
dependence of venture capital activities on the size of the M&A market. The sample included
companies from 23 countries for the period 1998-2003. The null hypothesis was proven in
that case, the relevance of M&A market was significant, moreover, the level of
entrepreneurial activities and unemployment rate played a major role in the volume of
venture capital market. The issues, which were highlighted for the future researches were
mostly considering the asymmetric information and the exit environment.
An analysis of the cross-country data is also a valid source of knowledge about the venture
financing. The study by Jeng and Wells [12] was focused on the macro-factors of venture
capital activities. Among the variables in the model were the GDP, IPO number, data on the
capital markets etc. The results showed the significance of IPO market for the success of
venture investing, especially in the later stages, since the exit strategy is an important factor
then. The government-owned venture capital funds showed little relationship with economic
variables, and that have proven to be a good ground for future research.
Since the cross-country data proved to give some valuable insights into the venture capital
markets, another source of relevant hypothesis can be found in studying venture financing
for funds investing domestically and internationally diversified funds. This issue was
researched in the Wang [13] paper. The sample was based on the Chinese companies and
proved that the results of venture investing were strongly dependent on the amount of
experience of the fund in the country’s operations. The networking, relations and value
created by it are the key to venture capital success in a particular investment. So, investing
locally was in most cases the better strategy.

3. Data and Methodology
3.1 Data Sources
The analyzed data for Russia was collected on the basis of the RusBase – a web-project that
collects information about the venture market [1]. Moreover, FastLane Ventures base was
used [3]. It is an investment company that creates and develops successful internet
businesses using their own unique model and also it publishes annual reports. Furthermore,
the annual analytic reports of PricewaterhouseCoopers for Russian VC market were used
[2].
As a result, there are taken into consideration venture investments made by businessangels, investment companies, private, corporate and state venture funds in the first round of
financing, ассоrding to open data sources. If a company attracts investments during two or
more rounds, then every round is seen as a separate deal.
According to some experts, the modern conditions for creating the venture industry in Russia
are becoming more favorable due to active government policy and intensive growth of the ITsector. Therefore, only Russian IT companies are investigated in this paper.
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3.2 Selection Methodology
By means of the process mentioned, the sample of more than 120 companies that attracted
venture investments was formed. Then, the companies that attracted venture capital more
than once were selected. Finally, 59 companies with all relevant information are taken into
account.
The information required is about the value of investments in the first and second rounds, the
name of the business-angel, an investment company, a private, corporate and state venture
fund and the date of the deal. The investor was considered reputed if it has successful exits
or represents a serious brand, for example Intel Capital or Mail.ru Group.
All companies in the sample operate on such markets as IT services, mobile apps, protection
from leaks of confidential data. This information is completed by the forecasted market
growth on the moment of the deal. It was supposed that in the process of decision-making
investors focus on market trends and use the estimations of market growth forecast provided
by leading marketing agencies at the moment of the deal. This factor is the main landmark
for investors’ decisions. So the market growth predictions made by the leading Russian
marketing agencies were also taken as a variable.

3.3 Hypothesis
The value of investment of the second round is influenced by such factors as the value of the
first round deal, the participation of a reputed investor and also the forecasted data about the
market growth.
• H1. There is supposed to be a stable positive relationship between the second round
investments and the first round ones. It is possibly based on the factors connected with
the company’s operating process (‘enough money is required to pass the first stage’),
аnd the fact that in Russia the money available for the company is the most crucial factor
of competitiveness (not the operating skills).
On the other hand, the participation of experienced (reputed) investor in the previous round
can influence the size of next investments.
• H2. The participation of an experienced (reputed) investor can influence the next rounds
negatively because they are supposed to be thrifty and economize.
•

H3. Finally, because of the anticipation of a dramatic increase in the volume of
investments after the deal, experienced investors choose the optimal level of their
investments that is lower than the level of others.

4. The Model
The best way to estimate this influence is the Ordinary least squares method.
The responding variables of the regression are the value of the second round investment. It
is nominated in US dollars.
The explanatory variables: the first round investments values, participation of investors with
first-class reputation, and the growth rate of the market sector.
The “reputed investor” is the investor that is well-known in the venture market (took part in
plenty of successful deals or makes big investments or this investor is an expert in the field
he invests in) or the fund with corporate participation. This is supposed to be a dummy
variable: 1 – the reputed investor takes part in the deal unless 0.
As for market growth, it is different for all parts of the highly diversified IT-sector. So, it is
relevant to check this influence on investment decisions.
Regression statistics are presented in Tab.1, the parameters of the regression are in Tab.2.
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Table 1 Regression statistics.
Multiple R
R Square
Adjusted R Square
Standard Error
Observations
Significance F

0.625486935
0.391233906
0.358621436
2026367.99
60
3.57962E-06

Table 2 The main parameters of the regression.

Intercept
1 round
branded
investor
market
growth

Coefficients
2288522.32
1.30
8324142.00

Standard Error
4751283.80
0.25
5385920.77

t Stat
0.48
5.21
1.55

P-value
0.63
0.00
0.13

Lower 95%
-7229442.85
0.80
-2465153.79

Upper 95%
118006487.49
1.79
19113437.79

-63340.23

132433.24

-0.48

0.63

-328635.89

201955.43

So that, the getting model is the following:
Y - the value of investment of the second round;
X1– the volume or the first round investments is significant at a level of 1%;
X2– the participation of branded investor is significant at a level of 15%;
X3– the forecasted market growth at the moment of deal is non-significant variable.
The positive dependence between Y and X1 that is demonstrated by the model is evident:
investments in the previous stage attract the following investors. So the H1 is not rejected.
The participation of branded investor in the first round influences the second round
investments positively since investors trust them and try to follow their way. So the H2 is
rejected.
The market growth is insignificant variable. Moreover, the dependence is negative. It is
important to conclude, that this variable is not the factor all investors pay attention to – H3 is
rejected.
So that there is a regression which has two significant regressors from the last model as
dependent variables
Y - the value of investment of the second round;
X1 – the volume or the first round investments;
X2 – the participation of branded investor;
Table 3 Regression statistics.
Multiple R
R Square
Adjusted R Square
Standard Error
Observations

0.623495935
0.388747181
0.367299714
20148656.56
60
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Table 4 The main parameters of the regression.

Intercept
1 round
branded
investor

Coefficients
948748.72
1.31
8473256.37

Standard Error
3811630.99
0.25
5340389.19

t Stat
0.25
5.33
1.57

P-value
0.80
0.00
0.12

Lower 95%
-6683910.69
0.82
-2220688.52

Upper 95%
8581408.13
1.80
19167201.25

Both regressors now are significant (significance level – 12%). As it can be seen from the
descriptive statistics, the dependence between Y and
and
remains positive

5. Conclusions
The world experience shows the efficiency and importance of venture schemes for the
financing of risky early-stage projects. Venture investments are a good instrument for the
competitive battle for the most valuable and promising startups and projects.
However, the topic has not been adequately investigated from the point of view of
determinants of venture capital activities in Russia at the macro and micro-economical level.
In this research project, the focus was maintained on the determinants of the volume of
successful venture capital investments on the basis of the emerging market sample. The
results proved that the venture capital in Russia can be explored econometrically and allow
future analysis.
The main conclusion of this empiric research is that investments in the previous stage attract
the following investors stimulating the further capital inflows to Russian venture industry and
promote its development. Expected market growth of target companies plays the secondary
role in investment decisions. The VC continue invest in companies who have attracted
investors and reputed investors among them, not in trends
.
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This paper describes the work conducted by the University of Cyprus within the
context of the European INTERREG IVC project InnoFun regarding improving regional
policies on innovation funding. InnoFun aims to improve regional policies concerning
innovation funding in order to achieve the ultimate goal of reducing the
(communication) gap between innovation and finance/market/people. We describe the
situation regarding innovation and research funding in Cyprus, as well as the key
regional players, their decisions, actions and outcomes. We have interviewed key
stakeholders regarding the Cyprus situation, we have conducted technical talks with
regional experts and have produced reports which were utilized within the project
InnoFun and contributed to the production of the Cyprus Pilot Action and the Cyprus
Regional Implementation Plan (RIP), which will serve as the outcomes of the InnoFun
project for Cyprus. The Cyprus Pilot Action is a specific action that aims to bring
businesses and individuals in Cyprus closest to innovation and research funding,
while the aim of the Cyprus RIP is to address the lack of gathered and easy to find and
access funding information in Cyprus. The paper also discusses the conclusions of
this study, as well as our next steps.

Keywords
Funding Websites, InnoFun, Innovation funding, Regional Implementation Plan, Research
funding

1. Introduction
The work described in this paper was conducted by the University of Cyprus [1] within the
context of the European INTERREG IVC project InnoFun [2] regarding improving regional
policies on innovation funding in Cyprus. InnoFun aims to improve regional policies
concerning innovation funding in order to achieve the ultimate goal of reducing the
communication gap between innovation and finance/market/people. Many innovative ideas in
Europe were never implemented only because they were never communicated in an
understandable and comprehensive way [2]. The slow selection process for funding is also
one of the bottlenecks, with many reasons responsible such as [2]: no culture of pitching in
Europe, public funding is done only via written application forms, there is a lack of
communication between innovators and finance, public funds are too rigid and risk averse
and there is a lack of cooperation between public and private funds. The InnoFun partnership
is confident that by simplifying communication, the selection process for funding can be
improved and be more effective. This can be done by adopting a clearer application
structure, with more transparent selection criteria and also by using new technologies for
communication. Moreover, the consortium identified the need of public funds to cooperate
with private investors. Thus the project works towards the acceptance and usage of digital
communication tools between innovators requesting for funding and regional public finance
in order to close the communication gap between them, e.g. by introducing digital resources
instead of paper, by adopting digital pitching instead of a letter of interest, by using digital
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storytelling instead of an application form and by conducting e-Voting instead of a closed
selection process.
In the context of InnoFun, we have interviewed key stakeholders, policy makers and
innovation experts in Cyprus in order to determine the level that innovation funding is
supported in Cyprus, and more importantly determine important issues and problems
regarding innovation funding in Cyprus. The outcomes of this study show that innovation
funding in Cyprus seriously lacks of support by key stakeholders and policy makers. We
have identified problems on accessing of funding related information by interested parties, as
well as with the way the application process is conducted.
The rest of the paper is organized as follows: section 2 describes the situation in Cyprus
regarding innovation funding. Section 3 is about the technical talks conducted with regional
experts in Cyprus, aiming to distinguish the selection tools and criteria for innovation funding
that could be interesting in Cyprus, as well as to identify stakeholders interested to
participate in the study and contribute to the outputs of the InnoFun project. Section 4
discusses what needs to be done and how. Section 5 closes the paper by focusing on our
next steps, including how to promote the work to be conducted in the context of InnoFun for
the benefit of innovation in Cyprus.

2. The situation in Cyprus
We have conducted interviews with key personnel from relevant stakeholders and innovation
and research experts from the Cyprus Research Promotion Foundation (RPF) [3], the
Ministry of Energy, Commerce, Industry and Tourism [4] and the Directorate General for
European Programmes, Coordination and Development (former Cyprus Planning Bureau)
[5]. The leading actions (and the only available in the recent years) were two actions by the
Cyprus Research Promotion Foundation, namely the “Innovation Vouchers” and the “Specific
Action Patent” announced under the Calls for Proposals in the context of the “Framework
Programme for Research, Technological Development and Innovation 2009-2010” (DESMI
2009-2010), as well as one action from the Ministry of Energy, Commerce, Industry and
Tourism called: “Programme for the Creation of New Enterprises of High Technology and
Innovation Through the Institution of Business Incubators”. These actions are described in
this section.

2.1 Innovation Vouchers
One of the major barriers that are usually present during the implementation of measures
supporting the enhancement of innovation activities in SMEs is their limited ability to adopt
and sufficiently exploit these activities. The most significant factors that hinder SMEs
involvement with innovation activities originate from the limited experience in Research and
Development (R&D) activities, the small size of enterprises, the family structure of most
enterprises, as well as the lack of appropriate human resources that could initiate and
support such activities. Very often, SMEs do not engage in R&D Programmes since they are
discouraged by the complexity of procedures, including the writing of a proposal and the
management of a project at national or European level [6]. However, in the last few years,
experience from national and European research Programmes has shown that there are
signs of improvement regarding the participation of Cypriot SMEs in R&D activities and
projects. The participation, however, is limited to a small number of SMEs, which have either
in-house capacity for managing R&D projects or systematic assistance from other
organizations [6]. Consequently, there is a need for adopting measures that will include
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simple procedures as far as it concerns the submission of proposals and the implementation
of the projects.
The “Innovation Vouchers” Action is an international initiative that has been successfully
applied in many European countries. The Action attempts to establish a simple and effective
mechanism, which allows SMEs to understand the significance and the benefits emerging
from their participation in innovation activities. The main objective of this Action is to
encourage Small and Medium-sized Enterprises (SMEs) to familiarize with the concept of
innovation, to participate in innovation activities and, consequently, to improve their
competitiveness levels [6]. The Action promotes SMEs to approach research and academic
institutions in order to find a solution to a specific problem relating to their operation or their
products and services. The action is under the “Grants” type of Funding.
The administering agency, launching agency and funding agency regarding the Cyprus
“Innovation Vouchers” Action was the Cyprus Research Promotion Foundation. The total
budget of the Call was around €100 000. The value of each Innovation Voucher was around
€5 000. In the case the services provided cost less than the face value of the Voucher, RPF
will pay the real cost of the services. Unfortunately the Calls have been funded from 20082011; no budget was foreseen for 2012 and onwards. For more information about the Cyprus
“Innovation Vouchers” Action the interested reader is referred to [6].

2.2 Specific Action Patent
Patents are considered to be a significant tool for promoting innovation as they provide a
motive to individuals and enterprises to familiarize with R&D activities for developing new
products, methods and processes, and to exploit the relevant exclusive rights. Moreover,
patents facilitate the publication of innovations and new inventions to the wide public,
prohibiting, at the same time, competitors from copying. Subsequently, patents facilitate a
way of exchange between the inventor and society: the inventor publishes its innovation to
the public and the state grants him the exclusive right of exploiting the invention for a specific
period of time [7]. However, a patent right is not automatically granted for every new
invention, as the submission of application to national or international authorities and the
payment of annual fees is required. Often, the high cost involved in a patent application
prevents inventors from applying for patents. Hence, national authorities and other bodies
promoting innovation draft support measures to assist in the increase of the number of patent
applications.
Patenting of innovative R&D results is equally important to the generation of these results
and the number of national patents is often used to indicate the performance of a region or
country in innovation. In 2010, only nine (9) national applications for patents were submitted
by Cypriot inventors and enterprises to the National Patent Office. At the same time, the
European Innovation Scoreboard 2009 report indicates a number of 25 Cypriot patent
applications to the European Patent Office (EPO) per million population, which is relatively
low compared to the EU27 average of 115 applications per million population and is pointed
out as a weakness of the Cyprus innovation system [7]. The same weakness was also
identified in 2004 during the analysis and design of the Cyprus Regional Strategy for
Innovation and the present Action is, in fact, an outcome of Measure 1.2 of the
abovementioned Strategy [7].
The “Patent” Specific Action provides the means for protecting intellectual property rights,
which have emerged from R&D projects and activities that have been concluded in the last
five years and were implemented in the context of Programmes announced or administrated
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by the Cyprus Research Promotion Foundation, the European Union or other national or
international research foundations.
The administering agency, launching agency and funding agency regarding the Cyprus
“Patent” Specific Action was the Cyprus Research Promotion Foundation. The total budget of
the Call was around €80 000. The maximum funding per application amounts around to €30
000. Unfortunately the Calls have been funded from 2008-2011; no budget was foreseen for
2012 and onwards. For more information about the Cyprus “Patent” Specific Action the
interested reader is referred to [7].

2.3 Programme for the Creation of New Enterprises of High Technology and
Innovation Through the Institution of Business Incubators
The “Program for the creation of high tech enterprises through business incubators” [8, 9] of
the Ministry of Energy, Commerce, Industry & Tourism of the Republic of Cyprus was active
from 2003-2007. The follow up program from the Research Promotion Foundation is still
pending/expected. The Diogenes Business Incubator of the University of Cyprus [10] had an
active role in the action. The overall budget was €7 000 000.
The idea of the action was to support Individuals or small groups of individuals by submitting
a business plan meeting a set of selection criteria. The applications should be about nonpolluting activities leading to the development of a product, which can be classified in any of
the sectors of the manufacturing industry, information technology, software development and
other sectors [8]. The basic criteria were innovation, technological viability, marketability of
the idea, the possibility to develop the idea within the budget and time framework described
in the project proposal and the suitability and adequacy of the team with regard to the
scientific and business requirements of the project [8]. Moreover, the marketability of the idea
in the global market and the possibility to secure a patent for the product to be developed
were also considered.
The applications were submitted to any of the Incubator Companies having a contract with
the Government, which would make a first evaluation and would assist the inventor to
prepare a full business plan, to form a team for the execution of the plan and to fill in the
application form. For more information about the action the interested reader is referred to
[8].

3. Technical Talks
In the scope of the work to be done within the InnoFun project, we have conducted technical
talks with regional experts in Cyprus with the aim to distinguish which selection tools and
criteria for innovation funding could be interesting for Cyprus, as well as identify the
stakeholders who would be interested to participate in the development of the Regional
Implementation Plan1. Moreover, the technical talks served as dissemination activities as well
through presentations of the project InnoFun and the project findings (up to that stage) to the
regional stakeholder.

1

A Regional Implementation Plan constitutes a sub-objective of the InnoFun project: after creating regional
stakeholder networks for the implementation of the measures of the project, the Regional Implementation
Plan would ensure that the measures have indeed been developed, as well as to promote good practices
beyond the project partnership by the commitment of the stakeholders.
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The first technical talk we have conducted was with the CEO of the Diogenes Business
Incubator of the University of Cyprus [10]. We have selected the Diogenes Business
Incubator as a relevant stakeholder because Diogenes plays an important role in pioneering
the transformation of Cyprus into an important centre in the Eastern Mediterranean in the
area of commercializing high technology research and innovative ideas through supporting
the creation and development of innovative start-ups. In fact, at the time of the technical talk
there was a competition initiated and supported by Diogenis in which the “Story Telling”
process (also a good practise measure of InnoFun) was selected as the decision and
selection process. From the above it was evident that Diogenes Business Incubator is very
interested in the InnoFun results.
Technical talks were also conducted with the Ministry of Energy, Commerce, Industry and
Tourism, the Research Promotion Foundation Cyprus and the Directorate General for
European Programmes, Coordination and Development of the Republic of Cyprus. The
Ministry was very interested in the “Digital Pitching” and “Story Telling” methodologies, as
well as in studying the best practices applied in other countries participating in the InnoFun
Project in order to benefit by adopting them (or parts of them) for the new programmatic
period 2014-2020. The Research Promotion Foundation expressed their interest in taking
advantage of the InnoFun results for applying best practices in the preparation of the new
programmatic period 2014-2020. It is important to note that the Research Promotion
Foundation, as a private equivalent body, is more flexible to adopt and apply best practises
from other countries participating in the project than other stakeholders. The Directorate
General for European Programmes, Coordination and Development was also interested in
the InnoFun results, as well as in taking advantage of the best practises from other countries
participating in the project. They were particularly interested in studying the monitoring
procedures from other countries in the project, as well as how the verification of the
deliverables of a funding application that has been approved is conducted by other countries
in the project.
In general the stakeholders were very interested in the project topic, and mainly interested in
the results of the project, especially regarding the best practises followed by other countries
in the consortium. Moreover they were interested in acquiring more information and
guidelines about the monitoring procedures and the verification of deliverables from other
partners in the project. All stakeholders have shown their interest in participating in a local
workshop submit in Cyprus in order to discuss and exchange ideas with InnoFun partners
and stakeholders from other countries. The workshop was conducted on the 25th of
September 2013 with great success.

4. Cyprus: the Current Situation and What Needs to be Done
4.1 Cyprus: the Current Situation
It would be not an exaggeration to state that from 2011 to late 2012 there were no (local)
funding possibilities in Cyprus, not for innovation neither for research. After the closure of the
two actions supported by the Cyprus Research Promotion Foundation in 2011, namely the
“Innovation Vouchers” and the “Specific Action Patent” (see section 2), as well as the closure
of the action from the Ministry of Energy, Commerce, Industry and Tourism in 2007 called:
“Programme for the Creation of New Enterprises of High Technology and Innovation Through
the Institution of Business Incubators” (also see section 2), no other Calls were announced
until late 2012. Through the stakeholder interviews we have been informed that the main
reason for this lack of innovation and research funding in Cyprus was mainly due to the
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European economic crisis which started to affect Cyprus somewhere between 2010 and
continues until present time.
It was not until August 2012 that the Ministry of Energy, Commerce, Industry and Tourism
announced the “Action for Supporting Enterprise Innovation” [11]. The total budget for this
action was €4 000 000. The action was co-funded by the European Regional Development
Fund and the Republic of Cyprus. The aim of the action was to support SMEs that invest in
research and innovation for the development of competitive, innovative products and
services which are planned to be disposed in the market. More information about the action
can be found at [11], unfortunately only in Greek.

4.2 What Needs to be Done
Within the InnoFun project, the University of Cyprus with the aid of another local partner in
the project ANETEL [12] have studied and analysed the above information, as well as other
relevant information and have specified two major problems regarding innovation funding in
Cyprus: i) the fact that innovation funding is limited and was basically absent in 2011-2012,
with only one call announced in 2012 and none thereafter, and ii) that it is very difficult to
retrieve relevant information regarding innovation funding in Cyprus due to very limited and
hard to find online information. The latter was chosen to be the subject of the Regional
Implementation Plan for Cyprus within the context of the InnoFun Project, titled “Funding
Websites”.

4.3 “Funding Websites”
The lack of available funding information through websites and portals is an important issue
in Cyprus and contributes much towards the fact that interested businesses and individuals
are not being easily and on-time informed about available funding schemes, and therefore
are not able to successfully apply for funding. Such websites, if existed, would aggregate and
offer all available information about funding schemes, policies and events, any relevant
documents, people to contact with as well as other websites that are useful for applicants.
Cyprus is facing extremely high unemployment figures due to the economic crisis, especially
for young people. Therefore, all means of innovation funding must be urgently brought to the
attention of the interested parties in order to be able to get all the relevant information on the
funding schemes and furthermore to be able to apply on time.
More to the point, available funding related information through websites and portals in
Cyprus is either entirely absent, or very difficult to retrieve. Some existing websites are the
following: the Cyprus Productivity Centre [13] has launched a website named “Cyprus
Business Portal” [14]. The objective is to provide business related information and support
services, become a tool for promoting products and services through the internet both in
Cyprus and abroad and to help develop and promote business cooperation between the
Cypriot enterprises as well as foreign companies. The website also includes some
information about funding opportunities for innovation. Another relevant website exists also
from the Cyprus Productivity Centre which mainly provides e-Government services [15],
including a service called “Enimerose me” (Greek for “Inform me”) [16] to which a person can
register and specify her interests and the system will automatically forward any relevant
information that the user may find interesting (including funding possibilities) via email or
sms. It is important to note that the service only exists in Greek. The above websites, as well
as the websites of various funding organizations (governmental websites) [3, 4] are often
developed ages ago by using outdated technologies, have obsolete user interfaces, contain
difficult to understand (formal) expressions, are not continuously updated and often are not
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multilingual (many important information exists only in Greek), making the usage of these
websites from interested parties very difficult or even impossible. This contributes much
towards the fact that interested parties (businesses and individuals) are not being easily and
on-time informed about available funding schemes and open calls, as well as they don’t have
a direct access to the application or/and to any relevant material for the funding scheme, and
therefore are not able to successfully apply for funding. Moreover, the information presented
may be scattered through the many various websites of the various funding organizations,
making the comprehension of these funding schemes from the interested parties even more
difficult.
The aim of the Cyprus RIP is to address the lack of gathered and easy to find and access
funding information in Cyprus and the difficult and complex procedure of applying for funding
by:
(i) Designing a website that would be appropriate for Cyprus (but on the same time will
be able to be applied and used by other countries)
(ii) Providing the requirements that must be met in order to solve funding related
communication and information aggregation issues in Cyprus
(iii) Gathering all the appropriate information that should be included in the website, e.g.
links to corresponding webpages of the Cyprus Ministry of Commerce and Tourism
website, or links to appropriate information displayed on the website of the Cyprus
Research Promotion Foundation (the website is currently very hard to explore and
find information in) and
(iv) Providing technical support in the development of the website
The website will aggregate and offer easy access to all available information about funding
schemes, policies and events, as well as any relevant documents, people to contact with and
other websites that are useful for applicants.
Through the Cyprus RIP we expect to achieve a list of measurable indicators, more important
of which are: i) more visits to the Funding Website than on the current websites, since the
proposed website will be appropriately designed to facilitate funding related information,
open calls and schemes, and on the same time support interested parties to successfully
apply for funding. This will result to ii) more applications for the funding schemes due to
easier access to funding related information, as well as to iii) better prepared applications.
Finally, we expect to have iv) more well-informed (and therefore more satisfied and peaceful
minded) applicants - a satisfaction-related questionnaire can be published to measure
applicant satisfaction. The proposed Funding Website is an achievable task to be
implemented by the SEIT Lab of the University of Cyprus [1], while both the lab and ANETEL
have very good relations and a long cooperation with the governmental sector and the
ministerial departments for collecting all the relevant information for the website.

4.4 Stakeholders involved
The above described Regional Implementation Plan involves a number of regional
governmental stakeholders: the Ministry of Energy, Commerce, Industry and Tourism, the
Office of the Commissionaire of State Aid Control and the Cyprus Productivity Centre.
The Ministry of Energy, Commerce, Industry and Tourism is very interested in maintaining
and updating the Funding Website since many of its announced Funding Calls, as well as
other information related to funding schemes, relevant people, ideas and resources will be
included in the website to be implemented by InnoFun. Therefore, the Ministry will set as
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high priority the provision of all the required information to the InnoFun team in order to keep
the website up to date.
The Office of the Commissioner for State Aid Control is also interested in maintaining and
updating the Funding Website as many of its announced State Aid Schemes and related
information will be included in it. Therefore, the Office of the Commissioner for State Aid
Control will set as high priority the provision of all the required information, resources as well
as advice to the InnoFun team in order to keep the website up to date.
The Cyprus Productivity Centre’s long-term objective is to assist private and public
organizations to utilise their human and capital resources in the best possible way so as to
increase productivity, as well as supporting and facilitating the adjustment of citizens,
organizations, enterprises and others to globalization. Based on the aforementioned, the
Cyprus Productivity Centre is very interested in the effect that the website will have on the
businesses and individual citizens. The Cyprus Productivity Centre wants to ensure that the
website will be truly helpful to its target groups by supporting them through promoting
awareness on available funding schemes in Cyprus. Therefore, the Cyprus Productivity
Centre will set as high priority the provision of relevant information and valuable advice to the
InnoFun team in order to properly develop and keep the website up to date.
All above stakeholders will commit to invest to the preservation, maintenance and the
continuous updating of the Informational Funding Website to be created by the project by
providing to UCY and ANETEL all relevant material and resources to be published. The
website must be updated at all times to be able to serve its cause. Moreover, the
stakeholders will invest in making the website well known to the public, promote it and from
time to time request user feedback in order to improve it. Therefore, a continues cooperation
with ANETEL and UCY is mandatory for collecting relevant data and info for the website in
order to keep it updated and active.

5. Future Work
5.1 Next steps
Regarding the next steps on how to proceed with the implementation of the Cyprus RIP,
UCY will design and develop the website, as well as perform required updates in the future. It
is estimated that after the development, one or two staff will be needed to periodically (onetwice a week) update the website with relevant information. The information will be provided
by ANETEL and the stakeholders. Moreover, besides informational updates, the staff will be
able to extend the functionality of the website if needed.
Responsible for the collection of the relevant information will be ANETEL. It is estimated that
two staff members (part time) will be collecting the relevant data and updating the website in
close collaboration with the stakeholders.
Moreover, our plan is to educate and train businesses, intermediaries and funders. More
specifically, we will improve the quality of the completed application forms for funding by
assisting businesses in understanding important issues as to how their business can become
funded. We will train businesses to improve their financial planning by producing a guide to
financial planning and cash flow. We will provide Trainer Training and 1:1 training for
businesses (Specific InnoFun partners can be used that have good external experts and
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furthermore are particularly interested in training). Finally, we aim to promote the Cyprus RIP,
as described in the next and final subsection.

5.2 How to Promote the Cyprus RIP
In order to promote the Cyprus RIP, we will make the website publicly available and
advertise it through the official websites of all main stakeholders, relevant public
organizations, Universities, etc.
We will have meetings with the local administration and the district office for promoting the
Funding Website and informing them of the necessity of such a website and the value added
that can give to the economy and the development at a regional level.
Moreover, we will promote our work and advertise the website in a One Day Stakeholders
Meeting Event [17] we will organize under the 7th International Conference for
Entrepreneurship, Innovation and Regional Development (ICEIRD 2014) which is organized
by UCY and is to take place in Cyprus in June 2014. In the event many relevant
stakeholders, decision makers, policy makers, innovation experts and practitioners from
Cyprus will participate to generate discussion and exchange on the subject: "Improving
regional policies concerning Innovation Funding with the aim to reduce the communication
gap between innovation and finance/market/people, as well as how to bring innovators closer
to the funding schemes".
UCY and ANETEL also aim to promote the Cyprus RIP and capitalize the results to their
partners in other EU projects that they participate.
Finally, we aim to organize a press conference at the time of signing the RIP, as well as
when the Funding Website will be finished. Also, articles will be published to the national
press.
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Sustainable long-term economic growth of the SEE region needs industrial
restructuring. The best way to increase the region’s productivity and exports is to aim
at economic growth based on innovation rather than on efficiency. The challenge lies
in creating the required innovation and entrepreneurship system. Necessary are highimpact actions that can facilitate a key financing and support process for innovators
and entrepreneurs in order to build a knowledge-based economy. In this context, we
present the case of the VIBE project (Venture Initiative in the Balkan Europe), an EU
co-funded project in the framework of the ‘SEE Transnational Cooperation
Programme’ with the primary objective to support facilitation of innovation and
entrepreneurship in the region of South-East Europe. This study follows a case study
approach and covers the following aspects: Mapping the existing network of key
stakeholders and activities in the Balkan countries for coaching, financing and
supporting innovative companies; Providing the necessary coaching for startups
throughout the SEE region to fast-track investment and growth readiness of startups
in various industry sectors; Fostering financing networks by involving an array of
different funding sources; Defining new financial support mechanisms at the crossborder and co-investment level; and Enabling successful match-making opportunities
between innovative business ideas and investors, support agencies and policy
makers through provision of investment forums. The data is derived from the VIBE
project’s activities and formal reports. The findings reveal that cross-border activities
can help boost the development of the national start-up ecosystems. The contribution
of this paper is to demonstrate the importance of coordinated cross-border activities
for increasing the investment and growth readiness of start-ups throughout the entire
Balkan region. The insights from the VIBE project can serve as an example for other
efforts and initiatives trying to create a more supportive and sustainable environment
for innovative SMEs in the Balkans.

Keywords:
Start-ups, Cross-border investment, South-East Europe, Investment readiness,
Entrepreneurship
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1. Introduction
Regional development and growth today depend primarily on the strong support of
entrepreneurial activities capitalising on innovative knowledge. Nevertheless, the available
support and financing networks on a national level often prove not to be sufficient to develop
the enabling environment for innovative entrepreneurship [1]. This article will present through
the case of the VIBE project (Venture Initiative in the Balkan Europe) [2] an EU co-funded
project in the framework of the ‘SEE Transnational Cooperation Programme’, how the
facilitation of innovation and entrepreneurship in the region of South-East Europe (SEE) can
be supported through concerted cross-border actions, entailing the mapping of key
stakeholders and activities, the provision of the necessary coaching for startups, the fostering
of financing network, the definition of new financial support mechanisms at the cross-border
and co-investment level; and the enabling of successful match-making opportunities between
innovative business ideas and investors and support agencies.
The paper is organized as follows: The next section outlines some of the key issues relating
to the current development of the start-up landscape in the region of SEE. Section 3 gives an
overview of the content of the VIBE project. Section 4 presents the mapping of the key actors
in the entrepreneurial ecosystem in the region. The activities undertaken in order to improve
start-up growth and investment readiness are discussed in section 5. Section 6 examines the
efforts to secure early stage investment in SEE and the fostering of syndicated cross-border
investment. Finally, section 7 concludes with an outlook on further planned actions.

2. Background
2.1 Creation of a sustainable entrepreneurial landscape in the SEE region
It is a known fact that small and medium sized enterprises (SMEs) are a fundamental part of
a dynamic and healthy economy [3]. The highest rate of new jobs is created by small and
young firms [4]. Also for the sustainable long-term economic growth of the SEE region the
key role of entrepreneurship and SMEs has been again recently pointed out in the South
East Europe Regular Economic Report of the World Bank [5]. Innovative SMEs are seen as
crucial for the necessary shift from an efficiency driven economic growth to an innovation
driven economic growth, having the flexibility to respond quickly to changing market
conditions and the capability to promote technological and organisational innovation and
change [1]. The challenge lies in developing the innovation and entrepreneurship system in
the SEE through a high-impact action of enabling a key financing process for innovation and
entrepreneurship, which is crucial to the development of a knowledge-based economy.
According to the South-East Europe Regular Economic Report 2011 [6], in the Global
competitiveness index the SEE6 countries have the lowest performance in the categories of
innovation and financial market development. In order to reverse this situation the most
important challenges to be immediately addressed would be to accelerate commercialization
of research and deepen collaboration with the business sector, as well as to promote higher
levels of private R&D investments and facilitate innovative start-up companies. Furthermore,
solving these issues on a regional scale is complex and costly, especially if done in a
fragmented manner.

2.2 Importance of securing financing for start-ups
Many authors [1,7,8] have argued that a major obstacle to entrepreneurial development is
the lacking supply of external financing for start-up. According to Kuntchev et al. [9] the lack
of appropriate financing is the most severe hindrance to small firms’ growth rate. In their
study they confirmed that SMEs are more likely to be credit constrained than large firms.
Wang [10] emphasizes the necessity of VC to finance startups, foster innovations and boost
entrepreneurship. He also points out that there are an increasing number of cross-border VC
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investments as a crucial enabler for growth-oriented but high-risk new ventures, especially in
countries where the domestic supply of private equity is limited. Manolova et al. [11] make
the observation that a higher degree of an entrepreneurial venture’s financial network
correlates positively with a higher degree of competitive success of new and small business
ventures in the context of transition economies based on the insight of Smith [12] who states
that against classic theory many new firms are financed to a large extent by other sources of
financing than through investments made in company stocks. In order to facilitate a good
match between start-up and investor it is also crucial that both sides are aware of the
conditions and expectations related to the different sources of funding, which could be linked,
for example, to type of product or level of risk [13]. Regarding VCs’ cross-border co-investing
Daia et al. [14] have found out that foreign VCs may be bigger and more experienced than
local ones but due to geographic distance and cultural differences they may have greater
difficulties in gathering necessary information and monitoring their investments. This leads to
the situation that foreign VCs on their own tend to seek investments in more informationtransparent start-ups while syndicated investment with local VCs can help the perspectives
of local ventures to find easier exit possibilities.

3. The VIBE project
The VIBE (Venture Initiative in the Balkan Europe) project aims at supporting the facilitation
of innovation and entrepreneurship and at fostering the creation and growth of innovative
SMEs and start-up companies in various industry sectors in the SEE region through a wide
array of activities. VIBE is an EU co-funded project in the framework of the ‘SEE
Transnational Cooperation Programme’. The partnership of the project consists of a variety
of organisations, institutions and agencies that belong in various fields of activity around
technology, research, innovation and entrepreneurship. The VIBE partnership is composed
of 20 partners from 12 different countries of the SEE region (Slovenia, Greece, Italy,
Romania, Hungary, Former Yugoslav Republic of Macedonia, Serbia, Albania, Bosnia and
Herzegovina, Croatia, Bulgaria, and Montenegro). VIBE started in January 2013 and has a
duration of two years
The VIBE project follows a simple but strong and innovative methodology to achieve its
objectives. The activities of the project address both the challenge of start-ups to access
finance by gathering a critical mass of available funding sources across the region and the
problem of fragmentation of the markets by providing collaborative platforms (an online web
platform as well as off-line events), such as the bi-annual Balkan Venture Forum, investor
workshops, investor webinars, and coaching tracks. These project activities lead to increased
networking and match making opportunities for all the stakeholders: investors, entrepreneurs
and policy makers. The activities of the VIBE project include: Mapping existing actors,
activities and needs for coaching, financing and supporting innovative companies; Coaching
companies throughout the SEE region to fast-track investment and growth readiness of
selected showcase companies in various industry sectors through a combination of peer
group seminars/webinars, assignments and expert and peer group feedback; Fostering
financing networks by involving business angels, regional funds, corporate investors, banks
and venture fund investors; Discussing, defining and testing pragmatic new potential
investment incentives support actions by public support agencies especially at the crossborder (co-)investment level; and Partnering with the organizers of the bi-annual Balkan
Venture Forum (BkVF). VIBE offers a transnational integrated approach. It avoids
unnecessary duplication, it mobilizes a critical mass of the regional investment and
innovation agencies and provides investors, policy makers and agencies and high-growth
entrepreneurs across the SEE region with efficient support.
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4. Mapping key actors
4.1 Objective
One of the main objectives of the VIBE project is to address the problem of deficiency in
innovation and financial market development, by reinforcing the collaboration within the
business sector and by promoting high levelled private investments on sectors that will boost
the productivity and innovation of the region leading to a more robust, innovation-driven
growth of the business environment that will be characterized by increased industrial added
value and more high-tech exports.
For this reason, the project realizes the mapping of existing financing actors for innovative
SEE companies, along with key policy actors and support mechanisms. The pool of these
entries is offered via an easily accessible and user-friendly web-based directory which
functions as a search engine and requires minimum input to provide maximum results. This
web-based tool aims at facilitating interested stakeholders to access up-to-date information
on key actors of the entrepreneurial ecosystem in the SEE. More specifically, the project
offers through this activity an efficient overview of, and web link access to, key actors for
innovative companies and their potential investors providing: policy incentives;
coaching/incubation/support services; investment/financing sources. In this way, the
scattered information is gathered in one place facilitating and accelerating the solution to the
needs of new entrepreneurs.

4.2 Methodology
The project partners were advised how to identify the relevant actors. In order to ensure a
holistic approach a classification matrix was created and offered to the rest of the partners so
as to create a detailed overview of every single actor of the SEE entrepreneurial ecosystem.
The actors are classified according to ownership (public, private, public-private), geographic
provenance (International, EU, National, Regional, Local) and type of activity (Policy,
Finance, Support). Authenticity of the sources ensured the validity and reliability of the input.
The input was gathered via online and offline research, enquiries and shared sources.
For the collection of data for each identified a template was created for each activity level
(policy, financing, support service) where the information for key actors could be sorted
according to their most suitable characteristics.
The third step aimed at ensuring the completeness and the correctness of the entries
gathered. The actors that were entered in the directory were approached and asked via
email to check the details inserted for their entity as well as to provide additional relevant
material (presentations, success stories, newsletters etc.) to enrich the information provided
by the web-based searching tool.

4.3 Results
The web-based directory is being updated every month with new entries, amendments and
alterations where necessary. The current status of the entries available is presented in Table
1.
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Table 1 Current entry statistics in VIBE web directory

Country
International
EU
Albania
Bosnia
Bulgaria
Croatia
FYROM
Greece
Hungary
Italy
Montenegro
Romania
Serbia
Slovenia
Total

Private
Policy Finance Support
Public-private
Total Financ
Level
Level
Level
finance
e
0
2
1
3
0
0
2
7
5
14
0
0
0
0
3
3
0
0
5
6
9
20
0
0
1
2
2
5
2
0
1
3
0
4
0
0
6
5
11
22
1
0
5
9
9
23
7
0
3
9
11
23
0
5
6
6
6
18
5
0
1
1
4
6
0
1
2
2
34
38
0
0
3
10
44
57
0
0
4
8
9
21
0
6
39
70
148
257
15
12

Public
finance
2
7
0
6
0
3
4
2
4
1
0
2
10
2
43

4.4 Benefits and challenges
The online directory provides an easy, efficient and simple way to access key information
about the most important and relevant actors in the SEE region for all interested parties. It
presents the most (cost) effective means for supplying those with limited knowledge on
available sources for financing and support with easy access to information on an array of
opportunities. While such information is partly available at national level it has not been so far
provided at cross-border level for the region and not with such detail of information. The
directory could be refined through an expansion of identified providers of specified services
for start-ups, such as marketing experts, intellectual property law offices, and others, maybe
even related to smaller regional entities, such as municipalities, to achieve a maximum
effect. Another aspect is the possible enrichment through the provision of visual mapping of
the actors as it can be seen in some available national mapping tools
(http://startupmapgreece.com/ or http://mappedinisrael.com/service.php). Otherwise, the
quality of the directory depends entirely on its being up-to-date and as complete and
accurate as possible. Regular control and user involvement should provide for that.

5. Increasing start-up growth and investment readiness
5.1 Objective
Following the main strategic objectives of the VIBE project, attention has been drawn to the
reinforcement of startup growth and investment readiness. The focus is on the development
of best practices for improving investment readiness of start-ups, on knowledge and
experience exchange between participants and experts from the region and on the provision
of the necessary know-how so that every start-up can have the opportunity to become a
sustainable company and seek investment support.
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5.2 Means of implementation
The VIBE project provides for the increase of the start-up growth and investment readiness
three main – and at many levels complementary – channels: the Balkan Venture Forum
initiative and the venture academy and the coaching tracks.
The Balkan Venture Forum (BkVF) is a bi-annual venture capital, private equity and
investment forum that rotates through the SEE region. It brings together the relevant key
actors of the region, Europe and beyond, and enables successful match-making between
innovative business ideas with investors, support agencies and policy makers. A variety of
events and relevant stakeholders guarantee the high quality of the forum. There are plenary
discussion sessions, keynote speeches by representatives of the industry sector, high level
policy meetings and pitching competitions during which promising pre-selected start-ups
present their businesses to experts juries, VCs, corporate investors and business angels.
The VIBE project is co-organizer of the event for the years 2013-1014.
The Venture Academy offers mentoring and coaching to pre-selected start-ups a day before
the Balkan Venture Forum. It aims at assisting entrepreneurs to prepare for their pitches and
meetings with the investors, while experienced coaches guide them towards the creation of a
fine-tuned business plan. The tracks in which it specializes are primarily: ICT, Life Sciences
and Clean Tech.
Both the Balkan Venture Forum and the Venture Academy initiative foster the entrepreneurial
ecosystem by providing a robust framework for improving practical sides of a business,
networking and match-making opportunities and investment opportunities. Apart from this,
they reinforce the entrepreneurial culture and they kindle the entrepreneurial spirit in the
region where they take place.
The Coaching Tracks undertake the coaching of innovative SMEs through a combination of
peer group seminars/webinars, home assignments and expert and peer group feedback.
Each track involves a defined number of entrepreneurs, experts and moderators/trainers,
consisting of a introductory kick-off seminar, briefing and assignment webinars with
interactive polls and discussions between entrepreneurs and experts on key investment
topics, with home work assignments for participating SMEs, and webinar-based feedback
sessions between the experts and entrepreneurs..Entrepreneurs can also apply and take
part in live presentations to potential venture investors. The startups and experts taking part
in the coaching track are mixed across the project partner countries and sector-focused.

5.3 Effects
Both the Balkan Venture Forum and the Venture Academy initiative foster the entrepreneurial
ecosystem by providing a robust framework for improving practical sides of a business,
networking and match making opportunities and investment opportunities. Apart from this,
they reinforce the entrepreneurial culture and they stimulate the entrepreneurial spirit in the
region where they take place.
The results of a survey among the Greek participating start-ups of the Balkan Venture Forum
in May 2013, in Sofia, Bulgaria and of the Balkan Venture Forum in November 2013 in
Tirana, Albania. show that both events along with the Venture Academy sessions that
preceded them left the participants satisfied as they rated them ‘Very Good’ in terms of:
organization (Sofia: 87.5%, Tirana: 72.7%), overall experience (Sofia: 87.5%, Tirana: 81.8%),
the quality of experts (Sofia: 62.5%, Tirana: 81.8%). Additionally, all the participants from
both events would recommend the event to a friend/colleague and all the participants of the
BkVF in Sofia and 81.8% of the participants of the BkVF in Tirana would participate in a
similar event in the future.
The qualitative data that was collected via the questionnaires show that the Forums provided
start-ups with opportunities to understand what investors want, good networking possibilities
with key players in the region, interesting feedback from the expert juries and the Venture
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Academy coaches, useful tips and exchange of knowledge and experiences with start-ups
from other regions.
These activities of the VIBE project affects positively the learning curve of start-ups and
offers the empowerment and preparation needed for investment readiness. Match making
and networking opportunities among start-ups, experts and investors complement the overall
impact of the project.
The effects of the VIBE project activities are also reflected in regard to changes and
improvements in the entrepreneurial landscape happening after the completion of the Balkan
Venture Forum in each country due to the event. The Balkan Venture Forum in Sofia,
Bulgaria achieved to be the biggest start-up event so far in the country gathering more than
500 international participants and gave a boost to the activities of the local start-up scene.
The Balkan Venture Forum in Tirana, Albania led to the initiative to create an incubator with
the help of foreign investors having been present at the Forum. Co-operation between startups and successful match-making of start-ups with investors boost the communities.

6. Securing early stage investment in SEE and the case for
syndicated cross-border investment
The VIBE project foresees the organization of local investor workshops in each partner
country to discuss relevant issues related to the project objectives primarily from the investor
point of view. These workshops are complemented by a series of investor webinars that
bring together investors across the SEE discussing key investment issues in innovation
sectors across the region of SEE and compare portfolio companies for cross-border
partnering.
One of the investor workshops was organized in Thessaloniki in February 2014 that brought
together Greek investors and start-up support organizations to discuss the following major
topics: South East Europe is a region lagging behind in creation of new business, especially
high-risk innovative ones. The region phases a challenge in building an environment that
encourages creativity and risk taking. Would the development of investment instruments that
transcend countries present a possible solution to the fragmentation and small size of the
regions’ innovation ecosystem? What would be the conditions and the policy initiatives that
can encourage investors and creators to come together over the borders and help overcome
small size by creating a truly SEE innovation landscape?
The ideas that were expressed during the workshop had the following content: Although
Greece has a quite different economic development profile than the rest of SEE in the last 50
years and is an old EU member state, it shares a lot of common characteristics with most of
those countries that have recently joined the EU or are into negotiations to become Member
States. Regarding the innovation ecosystem Greece and the rest of the SEE countries are
characterized by a lack of strong ties between academia/ research and industry/ society and
a high aversion towards risk taking. Although entrepreneurship is praised by politicians and
opinion makers there are still very negative connotations accompanying it and the general
environment remains negative presenting various bureaucratic obstacles as testified by the
ranking of all the SEE countries in various studies. For example, according to the World
Economic Forum Global Competitiveness Report 2012-13, all the SEE countries with the
exception of Slovenia rank from the position 69 to the position 124 in the sub-index
‘innovation and sophistication factors’ out of 144 countries listed. Slovenia ranks rather
higher at number 36. The economy of the SEE countries including the start-up ecosystem is
characterized by a larger than average concentration to the capital cities creating a huge
center-periphery gap. The start-up ecosystem is in its infancy and is characterized by an
emphasis on creating “business plans” rather than focusing on how to create enterprises.
There is a lack of experienced mentors, lack of available funds especially at the seed level
and lack of mechanisms that will encourage the creation of new high risk innovative
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business. Further problems that the start-up ecosystems in Greece and the SEE countries
are facing can be summarized as follows:
• Entrepreneurs and intermediate organizations (i.e. organizations involved in organizing
innovation competitions) focus their efforts on creating business plans rather than
developing business strategy.
• Start-ups have a difficulty to recognize their actual market and their competition (market
positioning).
• There is little recognition of forms of innovation beyond technological innovation.
However it needs to be emphasized that the different background conditions, history and
experience of the SEE countries do not allow for a “copy/paste” of experiences from
countries like US and the UK. The challenge is to create a unique SEE approach towards
innovation and entrepreneurship that will creatively absorb lessons from other countries and
apply them into the unique conditions of SEE. Solutions and policy level interventions that
can enhance the viability of the local innovation ecosystem include:
• Address the problems that early stage companies phase, especially with costs related to
the regulatory environment such as social security contributions, permits’ fees etc
• Create special kind of tax incentives adapted to the needs of the start-ups including tax
incentives for capital repatriation
• Re-examine and modernize bankruptcy laws in order to allow failure which is one of the
basic ingredients of start-up success
• Help the creation of a business angel’s mentality and grass roots networks of business
angels by carefully designed tax incentives and regulatory modifications.
• Encourage the engage of the Diaspora as investors, mentors, advisors, creators and
brokers.
• Examine the establishment of a flexible regulatory framework to support crowd-funding
Creating investment flow across the border, in a form of syndicated cross-border investment,
in a region where investment is scarcely available at the local level, can be seen as a
“mission impossible”. However it can also be the solution in a lot of cases where talent,
ideas, funds and opportunities are not available in one place, while geographic proximity,
common culture and the opportunity for access to larger markets may bring people and
resources together. In order to encourage the creation of networks of investors that act in a
cross-border fashion and invest in countries other than those of their origin, policy makers
should examine:
• Negotiating bilateral agreements that will address issues of taxation, profit repatriation,
alignment of available incentives
• Offer strong motives in terms of tax incentives and use of available funds like the new
Western Balkan Investment Facility
• Creatively use mechanisms like crowd-funding to facilitate cross-border flows of funds
• Pull together resources to propose the creation of an EIF backed cross-border fund that
will complement local investments with clear cross-border scope.
• Emphasize a shift from competition to complementarity and cooperation.

7. Conclusion and outlook
The VIBE project is an example of how concerted cross-border action can foster the
entrepreneurial landscape of the region of South-East Europe. The paper has made the
attempt to exemplify through a number of project activities the positive effect that was
achieved in regard to increasing the investment and growth readiness of start-up companies
as well as the positive impact that has been observed so far in the project partner countries’
entrepreneurial ecosystems and the cooperation capacities of the key players in the SEE
region. At the same time it is understood that the full reach of the project’s potential has not
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yet been achieved. With policy makers actively involved in some of the project’s actions the
future objective would be to prepare the way for establishing new investment incentives and
policies and the creation of a cross-border funding facility specifically targeting innovative
SEE ventures, also with the support of key EU and international actors. So far it has become
apparent during the project work that initiatives such as the VIBE project have the power to
inspire people to engage in cooperation on various levels and between various categories of
key players. New communication channels are opened, new networks are formed, and new
synergies are created across the SEE region. The idea is that projects such as VIBE, by
offering across the SEE region collaborative methodologies and physical and virtual
platforms for innovative entrepreneurs, their regional supporters and investors in specialized
innovation sectors, such as life science technologies, clean tech, and clever new ICT
solutions, can help to overcome, at least partially, the high degree of fragmentation of the
SEE region. For the facilitation of sufficient investment capacity for innovative SMEs in SEE
there is a need for networks of active investors throughout the region and from the wider EU
which give them the opportunity to discuss and finally also execute cross-border coinvestment syndicates which would strengthen the governance, the value-added role of the
investors and the potential returns.
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Abstract
Entrepreneurial performance is closely linked to the quality and intensity of social
motivation and the structure and quality of individual motivations, these two planes
being found in a relation on the nature-nurture link and on the link, through a complex
feedback process: mood → (valuing ) → attitudes → (exigency) → abilities →
(transfer) → behaviours → (valuing) → acquirement → (exigency) → performance →
(transfer) → mood. The absence of venture capital for this process affects all three
essential nodes: the valuing, exigency and transfer of best practices. The results of
our new study, involving 385 aspiring entrepreneurs, provides important clues to this
process.
(This work has been supported by SNF - Switzerland and UEFISCDI - Romania within the
Romanian-Swiss Joint Research Project IZERZ0 _142306 / 1)

Keywords
action-learning loop, complex feedback, entrepreneurial learning, regional innovation,
venture capital

1. Introduction
Since nurture can supplement and supplant nature, this allows experience and
culture to profoundly influenced our minds. Prinz [22], Pinker [21] and Damasio [8] provide
many arguments supporting this phenomenun. On the other hand, the mind of a single man
can profoundly influence humanity’s entire experience and culture. The will and vision of a
single nurtured person can change the nutritioner, which will subsequently influence all other
nurtured people and the relationships between them. The great figures of religion, politics,
art, and science have validated this assertion.
Between individuals and the diversified entities (organisations, institutions, etc.) that
they create, there is a complex relation on nature/nurture, which becomes more evident
when we refer to entities that are less organic and more organisational. In the case of
entrepreneurial phenomenon, this becomes increasingly noticeable. The reality of the last
half century has shown that a disruptive enterprise, started in a garage, may change a
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culture and a society, and that this experiential change is becoming increasingly incorporated
into this individual level.
Such developments require on-going search for models that will, as easily as
possible, capture the representation and analysis of the rapidly growing complexity
phenomenon.
This paper briefly presents a model that addresses entrepreneurship from an
evolutionary process perspective. Such an evolutionary process proceeds from an action
learning stage to action research. Further, we use the model to analyse the characteristics of
a profile of Romanian students aspiring to be entrepreneurs. The profile we use results from
field research conducted for the project IZERZ0_142306/1: “The Role of Venture Capital to
support Entrepreneurship,” which comprises combined Swiss and Romanian research and
which is co-financed by the Swiss National Science Foundation and UEFISCDI (Romanian
Funding Agency).

2. Entrepreneurship as a cognitive process grounded on will and
driven by specific motivations
2.1 Entrepreneurship – an action-learning process
According to Sandu [26], “Being entrepreneur in an emerging market economy is a
social innovation. It means learning a new role that is far from what communism taught the
people to be. Learning in an adverse environment a new role - this is the great challenge of
the (not only) rural entrepreneurs in Romania. The environment of the early 1990 was a
deterring one by the economic poverty of the countryside, the decreasing demand on the
urban markets due to the general economic decline and the downfall of the agriculture (and
other economic industries) in the transition process from the inefficient agricultural
cooperatives to a private farming”.
In general, entrepreneurs are very special types of thinkers and learners – they
specifically use nonlinear (intuitive, creative, emotional, informal, action-oriented) thinking
and learning styles and rarely linear (analytical, rational, logical) styles. Pragmatically,
entrepreneurship can be viewed as a way to respond to environmental, cultural, social, legal,
economic, financial, managerial, technical, etc. challenges. That is, it can be viewed as an
action-learning process in which the will factor plays a major role and in which specific
intrinsic (passion) and extrinsic motivations are decisive. As Lebret [14] shows, the
(innovative) entrepreneur needs “passion and ambition; [a] pioneering spirit which accepts
uncertainty and risk-taking, which tolerate failure; innovation via a trial and error process; [a]
feeling of urgency and patience from the social environment; rapid growth and [a] critical
mass; ..motivation, hard work, connections, personal networks, mentors; ...experienced
teams backing the founders and motivated by [an] optimised capital structure”.

2.2 The Action-learning loop (A-LL)
We call the model presented here the action learning loop (A-LL). This model allows
an understanding of the dynamics of the complex interaction between motivating and
motivation in learning action. In addition the model is an adaptation of two other models: one
by Colceag [5] and the other by Caragea [3].
A. The first part of this cognitive process has a Piaget-type architecture. Learning a
new ability (1) occurs on the assimilation layer. Once developed, the new ability is
transferred {T} to the enaction level where an experiential/experimental behaviour on the
(dis)integration layer practices it. On this (dis)integration layer, it comes into conflict with the
old cognitive structures/routines, which can be destructured/disintegrated; in some cases,
cognitive lacunas can be emphasised. This process leads to a validation/valorisation {V} of
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the new cognitive experience, after which, the accommodation and concretisation process of
the new cognitive acquisition occurs on the enaction level (3), by means of what Piaget [20]
calls the “équilibration majorante”. The latter is a process dictated by a need for cognitive
optimisation, through which, as Broche et al. show [2], it naturally results (more or less
consciously) in "the introduction of a new maximum compatible with the maximum
preservation of acquisitions already validated".
The result is a leap in ability to respond to new demands expected/required {E} at the
enaction level together with jumps in performance (4). This time, however, we can refer to
the success or failure of the learning sequence – of the cost-benefit ratio after the learning
process –, which required an inherent investment effort and strongly influences the mood for
and attitude to attempt new sequences.

Fig 1. The Action-Learning Loop (A-LL)

B. The second part of the illustrated process highlights the effects and consequences
of success that is beyond expectation, one that is below expectations, and of failure
(integration failure and/or failure to accommodate the new ability that was superficially
learned earlier, and/or failure due to insufficient cognitive prerequisites).
b.1 Any personal success or failure is inevitably emotionally perceived and is
embodied, integratively or disintegratively (depending on the case), according to the preexisting mood (5). Successes and failures therefore inevitably affect mood (this sequence is
therefore depicted as a distinct cognitive process).Further, the successes or failures of others
affect the audience deeply, sometimes even more than the protagonists who have
experienced these. Think of the many times that a competition audience is even sadder than
the competitor who loses a competition?
b.2 On the other hand, it is known that mood affects attitude (6) towards learning but
cannot change this attitude permanently, unless favourable circumstances occur to at least
encourage a switch to the enaction level. Such circumstances should facilitate the
expression of additional intrinsic motivation, which a successful experience and the
perception of the possibilities {V} to enhance the learning effort’s efficiency should create.
Further, the change of attitude towards the learning goals and towards the behaviour
requirements {E}, which the goals and requirements inherently impose, facilitates the entire
learning process. For example, for our purposes, Rogers [24] identifies the learning climate
change’s particularly strong influence on the attitude towards learning. Tenenbaoum [29]
shows that a change in attitude leads to temporarily choosing to pay more selective attention,
in the sense targeting an objective, which facilitates assimilation of the learning material.
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"What he will learn is determined in part by his readiness to receive" remarks Mill. [17] in
respect of this process. Finally, any measurement based on a questionnaire or an interview,
even if they measure aspects related to skills, only measures the knowledge acquisition
already validated and not new abilities.
b.3 A learning process can take place with or without the assistance of a mentor
(teacher, instructor, trainer, etc.). If the process is assisted, the tutor – to a lesser or greater
extent – takes control of the sub processes located at the (self)-regulating level {V, T, E}. For
example, he may interfere with sub-process {E} by imposing topics, documentary sources,
thresholds, performance targets, and even the learning style or practice. In respect of the
sub-processes {T}, a supervisor can decide on switching exercises, a workout, etc., can
provide performance role models that should be followed, or can mitigate the impact of the
transfer of failures in a bad mood state.
b.4 Intervention in the sub-process {V} is, however, often limited. At this point, the
pedagogy interferes with psychotherapy and psychological counselling, especially if the “l'
équilibration majorante” fails, or in cases of neuroticism associated with transition from the
actual level of personal development to the next one, which Dabrowsky [7] emphasises. In
the case of a sub-process {V}, the easiest method of intervention is by encouraging and
creating the right climate for enjoyment, or for mitigating the influence of a bad mood on
attitudes towards learning.
With regard to unassisted (informal) learning, learners mostly make these
interventions subconsciously, sometimes consciously, especially in the case of those who
manage or have previously learned to use a second, reflective loop learning. In this case,
learning becomes a type of action research, a process with two feedback loops [1].
As noted in 2.1 entrepreneurs are inclined to learn unassisted and metacognitively.
By seeking niches and new situations in which to learn, they are actually action researchers
in the sectors of the socio-economic reality in which they are and which are poorly explored.
Therefore, in their case, assisting learning is geared towards accelerating learning regarding
how to learn and how to conduct action research in other frameworks than those specific to
formal education. For entrepreneurs, the best way to learn is from practice to
conceptualisation, and not vice versa. In Romania, entrepreneurship education is
overwhelmingly focused on conceptual exercises and are far removed from practice. This
explains entrepreneurship’s lack of performance in general rather well, and especially
innovative entrepreneurship.

2.3 How are individual and social motivations interconnected?
Finally we can glimpse one of the benefits of this model: It allows a better
understanding of the feedback and control mechanisms through a learning process that can
be modulated, stimulated, or inhibited in assisted and unassisted processes.
If we consider society and the socio-economic environment as factors that constrain or
facilitate some learning processes rather than others (what essentially makes a teacher?),
we can more generally see the interests and intentions of a culture. To do so, we need to
take into account the content of paragraphs b.3 and b.4 to see that intervention through
incentives and/or inhibitory elements {V} (in the background layer of dis(integration) and at
the (self)regulating) level, when the own intentions and interests interfere with educational
factors. And if we define culture from an epigenetic perspective as “a set of abilities and
practices that allow members of one generation to learn and change and to pass the results
of that learning on to the next generation” [10], we see that we cannot really talk of
unassisted processes; the social instructor, namely the culture, constantly interferes with any
learning process.

2.4 Venture capital as a social instructor
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We can regard any business as a cognitive process whose performance is aimed at
moving from one board to another one by passing the exam of activity report, whether it
requires mainly a financial profit, a certain social and/or environmental impact, or a mix of all
three.
Venture capital intervenes in a business when there is an internal motivation to grow,
which requires a capital contribution. The capital that venture capital supplies is more than
money. Venture capital also enters a business with a new body of valuable knowledge aimed
at increasing the scale: specific expertise and a portfolio and collateral trust relationship. This
is attractive for any entrepreneur. There is also a part that only appeals to a certain category
of entrepreneurs – VC requires new standards for working and management to be adopted in
exchange for capital. VC acts as a very strict educator. And this role is enacted even before
the investment negotiations have been completed. Consequently, entrepreneurs really
seeking venture capital always prepare learn their lessons in advance.
Especially in the early stages of a pre-start-up and a start-up wish to attract VC but
few succeed. The presence of VC a region is socially perceived as a “wanted examiner”.
This affects entrepreneurs, giving them an opportunity to consistently write exams with real
stakes. These stakes are so enticing that they accept the new rules and make an effort to
meet the VC exam’s requirements – their unassisted learning becomes more systematic,
better structured and thematically more focused. Moreover, they become more aware of the
necessity of non-formal education (consulting, mentoring, training, etc.), therefore actively
searching for such opportunities.
•
•

From this perspective, venture capital:
accelerates and catalyses the healthy growth of learning processes and/or impacts
entrepreneurship.
creates demand for a broad suite of knowledge-intensive services.

VC’s potential influence on the entrepreneurial environment is more efficient and
more impact effective than any other investor, who is likely to act bureaucratically and rigidly,
only attracting entrepreneurs with money and not with components beyond capital. We thus
see that the absence of venture capital in a region affects all three essential nodes on the
(self)regulating level of the entrepreneurial, continuous action-learning process: valuing,
exigency and the transfer of best practices.
The process and the facts presented here are valid for all forms of profit-oriented
and/or impact investments that function on the operating principles of venture capital.

3. The absence of venture capital in Romania – effects on the
entrepreneurial action-learning loop (A-LL)
This section deals with relevant research findings from the A-LL model perspective.
Our research project, from which these findings are taken, is aimed at better understanding
and valuing the role of venture-capital-driven innovation policies when building a favourable
environment for the sustainable growth (development) of underdeveloped Romanian regions
by generating creative and innovative economic and/or social enterprises. The project is
organised into several sub-projects with different objectives and results.
The objectives of the sub-project , from which we present these findings, are:
• to determine the perceptions of representatives – with an active role in the innovation
system – of the historical and actual factors pertaining to the business environment,
culture, and education system that contributes negatively to the development of
innovative entrepreneurship in underdeveloped Romanian regions,
• to identify the characteristics of the entrepreneurial profile of Romanian youth aspiring
to be entrepreneurs by primarily seeking to highlight the most striking nonentrepreneurial characteristics,
319
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

•

to understand how to intervene when informal, non-formal and formal levels are
formed in order to facilitate the development of innovative entrepreneurship in
Romania’s specific conditions.

3.1 The precariousness of entrepreneurship in Romania - historical factors
In Romania, the most important factors which explain the precariousness of
entrepreneurship, are:
a) The historical-cultural legacy
• The precariousness of the interwar entrepreneurship history, together with a
deficiency of modernity in Romania, and the non-existence of (legal)
entrepreneurship during the communist period. The exception was a short period
from 1968 to 1971 - when private entrepreneurs and trustees (a form of semi-private
trade organised as small businesses) delayed the development of true
entrepreneurial behaviour);
• The burden of the ”bișniță” entrepreneurial type during the communist period, which
was a phenomena of the black and grey markets.
b) The situation during the transition period
1. The precariousness due to objective factors such as the poverty; the regional
disparities; the lack and/or inadequacy of capital resources (primarily financial, social,
and cultural capital); insufficient abilities, capabilities, behaviours, and knowledge of
specific entrepreneurial free markets; the national and/or regional markets were
relatively small (especially for growth entrepreneurship)
2. The precariousness due to subjective factors such as the corruption, uncertainty,
adverse or inappropriate legislation; negative terminology, for example,
"entrepreneurship hyena", "entrepreneurship eagle/vulture", "entrepreneurship
captures a weak state”; the lack or inadequacy of the public policies for the
development of entrepreneurship in general, especially of innovative
entrepreneurship
Romania’s entrepreneurship development became stagnant after its accession to the
EU, due to the economic crisis, and especially due to inadequate policies and corruption.
Nevertheless, in recent years, the country has run entrepreneurship training projects, which
have been mostly inadequate, too formal and too didactic, and which were funded by the EU
through the HRD programme.
According to different EU and global entrepreneurship and innovation measures and
indexes during the last few years, Romania is still in the same precarious situation, as it is
positioned last in the annual rankings of comparative evaluations such as the Global
Entrepreneurship Monitor, the Global Competitiveness Report, the Innovation Union
Scoreboard, the Global Venture Capital & Private Equity Country Attractiveness Index, etc.

3.2 Perception of the innovation experts and stakeholders
In open interviews conducted with 38 business, government and university
representatives with an active role in the strategic design of innovation and competitiveness
at national and regional levels, we deduced the following conclusions with regard to our first
study objective:
Regarding the entrepreneurial culture perception more than 33 of the 38 respondents
indicated that:
• The Romanian society and culture does do not encourage an entrepreneurial spirit.
• The cultural profile of the region discourages an entrepreneurial spirit.
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•

Failure is seen rather as a barrier to future business projects.

Regarding the education and training perception, more than 31 of the 38 respondents
indicated that:
• Students need to follow a specific training in order to become entrepreneurs.
• Very few universities present academic programmes and or initiatives that promote
the success stories of young entrepreneurs.
3.3 Some relevant findings of the quantitative research
One of the premises from which we started the research was that in less developed
countries and regions without an entrepreneurial tradition that evolved naturally over time, or
that was interrupted by almost half a century of communism, it is inadequate to merely adopt
models as turnkey solutions. These models aim to stimulate an entrepreneurial culture and to
develop creative entrepreneurs, but they are mostly taken from the countries with a
developed economy and with a rich and uninterrupted tradition of entrepreneurship. In these
less developed countries and regions, radical innovation is necessary, perhaps even a
disruptive one.
Consequently, in the first research cycle, we chose a questionnaire as our method for
further comparative investigation. This questionnaire would be from the perspective of
entrepreneurship in a developed country and would allow the characterisation of en
entrepreneurial profile.
After a bibliographic overview, we chose a questionnaire similar to that which the Business
Development Bank of Canada offers as a tool for self-evaluation [30]. We applied this
questionnaire to young Romanians that aspire to entrepreneurship, from three development
regions. The questionnaire was originally applied to 522 participants, but we only collected
valid responses from 385 participants.
This questionnaire allows for the characterisation of the entrepreneurial profile of a
population investigated from three main perspectives: motivations, attitudes and aptitudes,
each of which focuses on two or more specific categories as in the following:
Motivations
• Need for achievement/success – the desire to progress, excel, perform.
• Power/control appeal - the desire to lead and influence.
• Need for challenges/ambition - constantly looking for ways to take on different
projects, to achieve dreams and constantly manifesting a need to learn.
• Self-sufficiency/freedom - being able to make decisions independently.
Attitudes
• Perception of acting on one’s destiny – it is typical for entrepreneurs to believe that
they can influencing events through the actions they take.
• Action oriented - the fundamental characteristic of an entrepreneur.
Aptitudes
• Perseverance/determination – the capacity to persist in one’s efforts to find solutions
to problems.
• Self-confidence/enthusiasm - a person with self-confidence knows his own value, and
is optimistic about his ability to achieve
• Tolerance towards ambiguity/resistance to stress – the capacity to tolerate ambiguity
and to handle and manage the stress created by uncertainty.
• Creativity/imagination – being curious, inquisitive, able to anticipate and to imagine
various solutions to a problem.
The results obtained from aspiring young Romanian entrepreneurs are shown in Figure 2.
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3.4 Discussion
As can be seen from this graph, the main non-entrepreneurial traits of Romanians are
related to:
• motivation – specifically the aspects “being able to make decisions independently
(freedom)” and “the desire to progress, excel, perform ... (success)”
• natural aptitude related to the “capacity to tolerate ambiguity and to handle and
manage the stress created by uncertainty (resistance to stress)”
The findings of the questionnaire-based research were translated into a diagnostic.
The graph below shows that:
• there is distrust in the own ability to complete tasks and reach goals, or specific
performances. This manifests itself as a lack of desire combined with a lack of ability
to tolerate ambiguity, to handle and manage the stress created by uncertainty – this is
an image that can be translated as an indication of a bad mood.
Entrepreneurial Profile Chart
The Main Non-Entrepreneurial Characteristics
(coloured red)
APTITUDES (ALL)
Resistance to stress
385 Romanian Entrepreneurship Aspirants

Enthusiasm
Determination
Imagination
ATITUDES (All)
Acting upon one's destiny
Action oriented
MOTIVATION (All)
Freedom
Control appeal
Ambition
Success
0

0,1

0,2

0,3

0,4

0,5

0,6

Non-Entrepreneurial Score

Figure 2 – Entrepreneurial Profile Chart
If we see motivation as a process used to allocate energy to maximise the
satisfaction of needs, the above situation becomes clear. The environmental uncertainty and
the difficulty of obtaining resources for start-up entrepreneurship are particularly great, if a
region or a country is poor, the social and economic environment is unstable, and because
the transition is not yet complete. All of these are true in respect of Romania, which has the
second lowest GDP/capita in the EU. The personal effort involved in a start-up in Romania is
much higher and this leads to demotivation, which includes aspects such as the "need for
achievement".
In Table 1, the eight questions in the questionnaire to which the participants’
responses were predominantly non-entrepreneurial (with a score greater than 0.5), the first
four refer to motivations. Of these, three are related to "self-sufficiency" and one to "need for
achievement" (in terms of a financial resource). The remaining four questions about the
"need for achievement" were located in positions 9, 28, 36, 40 of the total of 50.
This could mean that improving portential young Romanian entrepreneurs’ access to
finance could radically increase their motivation for entrepreneurship and trigger a positive
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reaction that could lead to society encouraging the process of entrepreneurial learning and to
developing a significantly more efficient entrepreneurial culture.
During our qualitative and quantitative field research, we thus identified one effect of
the absence of venture capital, which was theoretically predictable from the perspective of
the A-LL model, presented and discussed in section 1. Now, looking more closely at the
experimental data in terms of the subject in the subsection 1.4, we believe that it is quite
likely that the mere offer of financing to open a new business is not efficient. Finances alone
do not have a positive effect on the whole tangle of learning loops required to achieve a
positive impact in terms of Romanian culture’s urgent need for entrepreneurial and innovative
development.
At present, we believe this conclusion as very plausible. In order to better verify the
validity of this conclusion, further research is needed to deepen the qualitative and
quantitative aspects. In this respect, we are conducting another field research aimed at
entrepreneurs who have received grants for their start-ups.
Table 1 - The main non-entrepreneurial characteristics
Non EC
Rank
Answer
Score
1
0,68
I really enjoy situations where there are rules to respect
2
0,68
Today, without a lot of money, we cannot take on a whole lot
I always worry about what others will think before doing
3
0,64
something important
4
0,62
I have no problem working for someone else
For me, taking risks is like buying a lottery ticket: it’s a question
5
0,59
of chance
6
0,57
I am (not) fairly at ease in difficult situations*
I have a hard time functioning in uncertain or ambiguous
7
0,52
situations
8
0,52
I prefer using the good old ways of doing things

Entrepreneurial
characteristic
Motivation Self-sufficiency
Motivation Need for achievement

Factor

Motivation Self-sufficiency
Motivation Self-sufficiency
Perception of acting
Attitude
on one's destiny
Aptitude
Perseverance
Tolerance
of
Aptitude
ambiguity
Aptitude
Creativity

4. Conclusion
Through conceptual modelling and quantitative and qualitative field research, we
designed, implemented and verified a model of double-loop action learning (A-LL) feedback
that is applicable to the study of entrepreneurial processes in terms of learning/action
research. Experimental research provided consistent cues to support the theoretical validity
and practical utility of this model for the design of policies and strategies aimed at developing
innovative entrepreneurship.
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The present paper presents a methodology guide for the transformation of research
results into innovations. This methodology guide provides a detailed break-down of
the process for the transformation of research to innovation into its distinct steps and
identifies the different skills that are needed for the implementation of each step. The
steps of the process that needs to be followed for the transformation of research to
innovation comprise the Business Scheme Selection, the Market Research
elaboration, the innovation Analytical Design for the determination of its Technical
Feasibility, the Detailed Design and Testing of the innovation, the potential Redesign
and Production of the innovation and finally the innovation Marketing and Distribution.
The paper maps the process for the transformation of research to innovation on
different axes comprising the technological aspects of the innovation, its market
aspects and the business aspects of the overall endeavor. The presented
methodology has been elaborated out of the analysis of successful experiences
relevant to innovations mainly but not limited to the industrial informatics and
embedded systems sectors. It presents the process that may be followed by a
research team / would-be entrepreneurs in order to proceed and launch successfully
to the market an innovation out of some research result. Finally, the paper deals with
the issue of Intellectual Property and the different forms of protection of Intellectual
Property rights of a prospective innovation stemming out of some research result.
Work presented in this paper has been financed in the framework of the South East
Europe Transnational Cooperation Programme and supported by the KRIPIS VISETAK
project.

Keywords
Innovation, Intellectually Property, Modeling, Process.

1. Introduction
Innovation represents a challenge for research teams, Small and Medium Enterprises
(SMEs), large industries and economies in general, as it is viewed as a catalyst for
competitiveness in an increasingly competitive world. Reaching significant research results
and achieving technological progress does not by each own create a competitive advantage.
A further step is needed in order to transform research to innovation and turn research
results into innovative products and services.
It has been identified since 1995 [1] that the real problem in Europe is not the lack of ideas or
solid research work but the lack of entrepreneurs and innovators specifically. Even though,
there are people who have the qualifications to develop the right ideas, there are very few
people who can take these ideas and transform them to innovations. This phenomenon has
been described as the “European paradox” and results in loss of competitiveness, growth
and jobs for Europe as well as of quality of live, new products and services for its citizens.
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This paper presents a methodology guide for the transformation of research results into
innovations. It focuses on two knowledge intensive sectors: Embedded Systems and
Industrial Informatics, yet it could be also read from a broader audience. Focusing on the
aforementioned sectors, it identifies as its starting point the existence of a prototype system
that has been developed out of a promising idea and is in the state of laboratory prototype.
Thus, the main audience of this document are researchers either from academia or SMEs or
larger firms that have a novel idea and have proceeded in a prototypical development of this
idea. The document aspires to provide them with helpful information on what are the next
steps for the evolution of this development into an innovative product or service and its
successful launching to the market.
Chapter 2 presents the three axis that the innovation steps can be classified into. Chapter 3
of this paper distinguishes the different steps of the innovation process and makes a
correlation of each step with a set of needed skills and expected outputs. Chapter 4
addresses Intellectual Property Rights (IPRs) issues and maps each innovation stage with
the corresponding type of Intellectual Property Right. Finally, Chapter 5 presents
conclusions. Work presented in this paper is funded under the SEE/A/219/1.1/X – I3E project
co-financed from the INTERREG IVB –SEE initiative [2] and supported by the KRIPISVISETAK project.

2. Axes of Innovation
Moving from invention to innovation may be analysed into different stages, discerned by the
progress towards bringing innovative products, services or methods and processes to the
market. The first stage in this process is relevant to the conceptualization of innovation and is
the stage that leads from an interesting idea or research result to an engineering prototype.
The second stage advances from the engineering prototype to production comprising the
analytical design, development and testing of the innovation. Finally, the third stage is
relevant to full scale production and is relevant to achieving a high level of market
penetration. These three different stages, although without clearly defined boundaries,
enable the definition of the different steps of the innovation process, i.e. the process needed
to be followed by a research team to bring their ideas to the market. There are actually three
axes that these steps are classified into: the technology axis, the market axis and the
business axis as shown in Figure 1.

Figure 1 The Axes of Innovation
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The technology axis is relevant to the technical development of the innovation, starting from
an idea, which could be based on research results or identified market needs, and leading to
an engineering prototype during the conceptualization stage, moving to product or service
during the second stage and to full scale production during the last stage. The market axis is
relevant to the interaction with the market throughout the development of the innovation
starting from a preliminary analysis during the first stage, moving to full market analysis,
sales and distribution during the second stage and increasingly complex marketing,
distribution and market response during the last stage. Finally, the business axis is relevant
to the business steps needed including IPRs protection, commercialization and business
scheme selection during the first stage, business formulation and access to financing during
the second stage and business development during the third stage.
It is evident that the three axes activities interrelate throughout the innovation process as
market and technology have to go hand by hand throughout the specification, design, and
development of a product or service, in order for it to be a success, while the business
aspects determine the framework under which the development of innovation takes place.

3. Innovation Steps: Skills and Outputs
The modelling and the formalizing of the innovation process are crucial for the understanding
of the path that needs to be followed for the transformation of and invention to innovation.
Based on the “chain-link” model proposed by Kline and Rosenberg [3], the following process
workflow, as illustrated in figure 2, depicts the steps that have to be taken by the innovator in
order to generate innovation out of a research result.

Figure 2 Innovation Process workflow [4]

With reference to the aforementioned model, each step of the innovation process can be
associated with a set of outputs expected and skills needed for its successful completion.

3.1 Scheme Selection
The inventor/researcher and the innovator may be the same or different entities. At this early
point of the innovation process, the innovator has to decide which path to take in order to
commercialize his/her idea or research result. The following list includes the most important
alternatives and describes the new role of the inventor/researcher in the schema:
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•

•

•
•

Selling the research result: the inventor/researcher identifies the intellectual assets of
his/her work, protects them by identifying the corresponding type of IPR, markets them in
order to find an interested third party, and finally he/she sells them. The buyer will now
play the role of the innovator.
Licensing: in this case the inventor/researcher follows the actions taken in the previous
alternative, but he/she does not sell the IPRs. Instead, he/she receives licensing fees by
the licensees for exploiting his/her work for a predefined time period. The role of the
innovator is shared among the inventor/researcher and the licensees.
Creating a partnership: the innovator/researcher seeks for partnership in order to exploit
his/her research work. The role of the innovator is now played by the allied partnership.
Creating a start-up: the inventor/researcher undertakes the whole burden of the
innovation process by creating a start-up company.

3.2 Market Research
In this step a market research is conducted in order to identify if the product, service or
process. The output of this step would be a Market Analysis and Plan. This document,
providing the market aspects, should be regularly updated throughout the innovation process
and be part of the overall Innovation Business Plan.
Marketing skills are needed for the implementation of this step. There is a high possibility that
the innovator/entrepreneur does not have such skills. In this case external expertise should
be sought. The task of market research and analysis is complex and there are different tools
and methodologies that could help to this end, including:
• Statistical models offering a higher understanding of the market and its characteristics.
• Advanced concepts, like User Driven Innovation focusing on what a customer/user
regards as an innovation, the necessary skills to analyze the user needs and the
methods to collect these needs. Another example of such advanced concept is the
Market Pull – Technology Push paradigm that services market needs through innovative
products and services or innovative characteristics of existing products and services.
• Advanced methods to gather user feedback such as: a) intensive use of social media
allowing collective intelligence for an anticipated innovation to be captured, organized
and shared in a fast way or b) the adoption of the Open Innovation model which utilizes
whatever knowledge is available in order to ba) better understand the market and get its
feedback as well as bb) enhance the anticipated product and service through existing
and available innovations that could be incorporated and further enhance its
characteristics.
• Advanced strategy tools allowing to identify market strategies and focus, such as: a) Blue
Ocean strategy aiming not at out-performing competition in an existing industry but rather
creating a new market space (the blue ocean) and thus making the competition
irrelevant, or b) the Boston Consulting Group (BCG) matrix method that focuses on longterm value creation determining priorities in a product portfolio.

3.3 Analytical Design – Technical Feasibility
Based on the user requirements and their mapping to the initial specification of the research
result an analytical design has to take place detailing the functional specification of the
expected innovation. This analytical design is expected to provide the needed input for the
elaboration of a technical feasibility study of the innovation, i.e. to answer the question
whether the envisaged research result is possible to be developed taking into account the
current state of technology.
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The main outputs of this step comprise the Functional Specification of the innovation, the
Technical Feasibility Report that maps the system specification to specific technological
solutions and proves that the innovation is technically feasible or identifies the existing
technical barriers, and the Preliminary Innovation Business Plan which maps the Market
Analysis and Plan conducted in the previous step to the innovation characteristics and costs.
In this context at the end of this step a major milestone is reached answering whether the
project is technically and economically feasible. At this point a decision is taken to either drop
the project or continue with the detailed design and development phase.
Different skills are needed during this phase including Technical skills, Engineering skills
(production relevant), Accounting Skills (cost analysis), Business Management skills
(innovation project architecture, elaboration of business plan). The innovator/entrepreneur
might not have all the necessary skills to efficiently complete this step. It is usual that the
technical skills required are present in the innovator entity and represent one of its strengths.
In this context it is expected that most of the technical activities during this phase, such as
state-of-the-art survey or system/sub-system break down, are done in-house. Whatever
missing skills should be outsourced or allocated to external experts.

3.4 Detailed Design and Test
The innovator can prove the technical feasibility of the innovation since he has created the
feasibility study. In addition, the elaborated business plan can show the expected profitability
of the project. Therefore, the next step should be the actual development of the innovation
and its testing. Moreover, this is the phase when substantial financing is needed.
During this phase, a set of skills and qualifications is required, including Engineering skills
(production and production safety), Marketing & Cost Analysis skills, and Management skills.
The innovator/entrepreneur should seek external expertise for those skills that are not
present in the innovation business scheme and should outsource the relevant activities.
The major output of this phase is the Production Prototype itself that is the result of the
innovation development process following an Innovation Development Plan, as well as an
Updated Innovation Business Plan taking into account market iteration (e.g. test marketing).
At the end of this phase the production prototype will be available and the innovator will have
to enter the phase of actual production and distribution to the market. In the case of nonvalidation of the prototype a redesign might be needed or a discontinuation of the project
might be decided.

3.5 Redesign and Production
The result of the previous step could be either a validated prototype, which means that the
innovator will move to a full scale production, or a non-validated prototype, which results to
the redesign of the product.
Moving to a full scale production is a complex task that is out of the scope of this paper. The
skills required for this task comprise Engineering skills, Complex Management skills,
Strategic Planning Skills, Specialty & Systems Engineering.

3.6 Distribution and Marketing
Even though marketing is the final step of this guide, the marketing activities last throughout
the whole lifecycle of the innovation, even before the innovation is implemented. At this point
the innovation needs to be officially launched to the market and the innovator has to prepare
and update a Market Plan that details the marketing actions needed.
Skills associated with this phase include Marketing skills, Sales Analysis skills, Market
Forecasting skills, Long-term financial projection skills and Strategic Planning skills. Most of
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these skills will not be present in the innovator and need to be outsourced or external
expertise should be sought.

4. Protecting Innovation
The innovator has to identify at an early stage the different types of intellectual property (IP)
that are embodied in his/her invention or research work. A set of exclusive rights are given to
the IP creator/holder for a defined period of time depending upon the type of IP and
national/international legislation, which are called Intellectual Property Rights. These rights
begin to exist either automatically, when certain legal requirements are met, or upon request
to a relevant authority which is responsible for granting or registering IPRs. In the latter case
a predefined and occasionally time-consuming process has to be followed. IP legislation
grants the owner the exclusive right to commercially benefit from his/her intangible
intellectual asset and prohibits all others from exploiting his/her IP without the prior consent
of the owner.
Even though a uniform international IP legislation system does not exist and it is difficult to
be established, the international community has made a substantial effort towards
implementing it. According to World Intellectual Property Organization IPRs can be divided
into two main categories [5]:
1. Copyrights, which include literary and artistic work (e.g. poems, novels, architectural
designs etc.) and computer software.
2. Industrial property, which includes inventions (patents), trademarks, industrial
designs, and geographical indications.
However, there are other ways to protect intellectual assets that do not lie under the IP laws.
These methods usually include contracts (e.g. non-disclosure, confidentiality etc.), trade
secrets, costumer relation management policies, restriction on access to knowledge etc.
IPRs are critical to fostering innovation, due to the fact that protecting and controlling
knowledge diffusion provides the IP owners the ability to reap the full benefits of their
intellectual work while giving them and incentive to innovate further, and reduces the overall
risk for the players involved in the innovation process. IPRs add value at every stage of the
innovation process, from research to product release and commercialization, since they
constitute a competitive advantage over competitors in the same domain. The initial step in
creating an IP management policy, which should protect IPs during their entire life-cycle, is
the identification of IPs and the estimation of their current and potential value. These
properties may include further intangible intellectual assets that cannot be categorized under
the formal IPs and therefore protected by IP legislation. These assets may include
confidential information, technological know-how, trade secrets etc. The next step must be
the selection of the proper method of protection for the identified assets, mainly legally,
physically, and technologically. Further steps should include a threat assessment of the IPs,
a development of mechanisms to handle IP issues, licensing, and the technical along with
physical implementation of the policy. In Table 1, a non-exclusive list of IPRs is associated
with each step of the innovation model described earlier.
IP legislation by nature creates monopolies and restrains knowledge diffusion. However, in
the current rapidly changing environment in terms of technological development, the value of
an IPR diminishes constantly. The traditional strategy of managing IPs and the whole
innovation process inside the company may not give the expected competitive advantages.
The decision to selectively “open” the innovation cycle may yield great innovative potentials
to the company.
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Table 1 IPRs in each Innovation Phase
Innovation Phase

Type of IPR

Research

Patents, Industrial Designs, Trade Secrets

Scheme/Entity Selection

Non-Disclosure Agreements, Trade Secrets

Development/Implementation

Non-Disclosure Agreements, Patents, Copyrights,
Industrial Designs, Trademarks

Marketing/Distribution

Trademarks, Geographical Indications, Patents,
Copyrights, Ind. Designs

The Open Innovation [6] model provides an alternative approach to the issue of handling
IPRs, since the company decides to renounce some of its IPRs in the expectation of
significant financial and technological returns in the future. Common practices include
participation in R&D consortia, collaboration with universities or research institutes,
collaboration with other companies on specific areas, and crowdsourcing.

5. Conclusions
The work presented in this paper aims at providing a methodology guide for the
transformation of an invention or research work to an innovative product, service or process.
It aspires to provide the audience with helpful information on what are the steps and the skills
associated with the evolution from an initial assessment of the intangibles assets of a
research work to the successful launch of a product or service to the market.
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The guide is a tool for assessing the impact of innovation and technology transfer
(ITT) in the economic and social plan.
The guide outlines a methodology for the evaluation of the impact of the TTI in
economic and social plan with a view to:
• adjust the policies to the needs of regional innovation;
• increase the level of knowledge of the representatives of the local authorities (the
local public Authorities at the County, regional development agencies (RDA),
chambers of Commerce and industry, the district. on innovation at the regional level;
• present the potential of each region in TTI field in order to quantify competitive
advantages of innovative regions.
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1. Introduction
The guide presents a model for the evaluation of the impact of Innonation and
Technology Transfer (ITT) at the level of the development regions of Romania in conjunction
with their potential to create and maintain an environment that supports innovation at the
level of the economic operators. To get an overview of the impact of innovation in the
regions, a valuation model based on 68 indicators of innovation presented in Table 1 has
been elaborated.
The analysis will be able to enter the most recent available data for the indicators of
innovation. The data will be obtained from the National Institute of statistics, in the register of
the results of research and statistical surveys. Statistical surveys can be conducted in the
enterprise and among the representatives of the local authorities (the local Public
Administration, chambers of Commerce and industry, the regional development agencies),
and the results thereof must be accompanied by error of estimate as low thus ensuring a
high representative data.
The relatively large number of criteria used in the Guide, provides a clear picture of
the ITT impact on the regional economies, and serves as safety if a particular criterion is
misinterpreted. The impact of a single factor analysis is limited.
The guide can be considered a point of access to the assessment of innovation at regional
level, being an instrument , and its use provides milestones and objectives regarding
innovation trends. It can also be considered a point of reference for the development of
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national statistics and survey data that highlights the innovation and its impact in the
development regions . It focuses mainly on a consistent set of indicators for the analysis
(which includes indicators of the European Innovation Scoreboard, as well as indicators of
the new Innovation Union Scoreboard) [1], [2], and on a methodology for the analysis of
these indicators. In fact, the methodological foundation is an array with 68 criteria relating to
the 8 regions of Romania and then placed in various analyses and decomposable
hierarchies.

Table 1 Factors, subfactors and analysis indicators of innovation
Factors

Subfactors

Formal and nonformal education

The potential
for innovation
management

Personnel
engaged in
technological
researchdevelopment
activities (RTD)

Ppersonnel
involved in
promotion,
marketing,
prognosis and
monitoring the
business
environment

Supporting
innovation by the
public authorities
Public
The potential
for knowledge
creation

Innovation
capacity and
integration in
a relational

Private

Indicators

Graduates of scientific and research specialties per 1,000 persons aged
25-34 years old
The share of the employed population with academic education of the
total employed population (employees) (%)
Population with tertiary education per 100 persons aged 25-64 years old
The percentage of the personnel (occupied population) specialized
through activities of life-long learning (internal or external) [% of the
personnel (occupied population) with academic education aged 25-64]
The percentage of the training expenditures of the enterprises in the total
expenditures (%)
Participation in life-long learning per 100 persons aged 25-64 (%)
The level of education attained by young people (% of the population aged
20-34 who graduated high school or academic studies)
The percentage of the personnel of technological research-development
activities (RDI) in the total number of employees (%)
Percentage of the personnel aged 25-45 (% of the total personnel trained
in RTD) (%)
The average percentage of salary expenditures for RTD personnel in the
total wage expenditures (%)
The percentage of the eenterprises that have personnel involved in
promotion, marketing, prognosis and monitoring the business environment
(% of total enterprises)
The average percentage of the personnel involved in promotion,
marketing, prognosis and monitoring the business environment as a share
of the total personnel
The average percentage of those aged 25-45 years old of the total
personnel engaged in marketing, economic forecasting and monitoring the
economic environment (%)
The average percentage of salary expenditures for marketing personnel in
the total wage expenditures (%)
Trusting the Romanian research of the representatives of local authorities
The involvement of the local authorities in promoting research results
Supporting the RDI projects at regional level by the local public authorities
No. of public RD units per million persons
Public expenditures for research and development (% of regional GDP)
No. of private RD units per million persons
Expenditures of private RD enterprises (% of regional GDP)
The percentage of the expendituires in the medium technology - high
technology in the total enterprises expenditures (%)

The percentage of the innovative enterprises (% of the total
Innovation
Capacity

enterprises)
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Factors
system

Subfactors

Indicators

The percentage of the small innovative enterprises (% of the
total small enterprises)
The percentage of the medium innovative enterprises (% of
the total medium enterprises)

Cooperation and
colaboration

The
performance
of the
innovation
activities

Accomplishing
products/technolo
gies or services
new/modernized
on the market or
implementing
new/modernized
technologies at
the organization
level

RTD Activities

Consultancy
activities

The percentage of the innovative LE in the total LE (%)
Innovation expenditures (% of GDP)
Enterprises that have introduced organizational innovation (% of the total
enterprises)
SMEs that have introduced organizational innovation (% of the total
SMEs)
Enterprises that have introduced a product innovation (% of the total
innovative enterprises)
SMEs that have introduced product innovation (% of the total innovative
SMEs)
LEs that have introduced product innovation (% of the total innovative
LEs)
Enterprises that have introduced a process innovation (% of the total
innovative enterprises)
SMEs that have introduced process innovation (% of the total innovative
SMEs)
LE that have introduced product innovation (% of the total innovative LE)
Enterprises that have introduced a marketing innovation (% of the total
enterprises)
SME which introduced a marketing innovation (% of total SMEs)
No. ITT entities reported to 100 UCDs
Enterprises that have made innovation activities in cooperation (% of the
total innovative enterprises)
SMEs that have developed in cooperation innovation activities (% of the
total innovative SMEs)
Enterprises that have made innovation activities in cooperation with UCDs
(% of the total innovative enterprises)
ICT expenditures (% GDP)
Employment in medium-technologic or high manufacturing sector (% of
the total workforce).
Employment in medium-technologic or high manufacturing sector (% of
the total workforce).
The average percentage of the expenditures on new products / services
or modernized ones in the total expenditures (including here products /
services new on market and products / services for enterprises) (%)
The average percentage of CA exports of goods / services of the total CA
(This includes both market new products and new products for
businesses) (%)
Direct export of high technology products as part of total exports (%)
The average percentage of the expenditures for new or modernized
technology of the total expenditures (%)
Expenditures of RD enterprises (% of total expenditures)
No. RTD results (products, technologies, patents, industrial designs and
drawings, articles, studies, etc..) per 1 million inhabitants
The percentage of the results in manufacturing or recoverable through
input operation, of RTD activities of the total RTD results (%)
The percentage of the eenterprises that received consultancy (% of total
enterprises)
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Factors

Subfactors
(services)

Promoting,
marketing and
distribution
activities

Technicaleconomic
documentation
(documentation on
obtaining
products/services,
market studies,
business pland,
technical
economical
projects...)

Indicators

The average percentage of the total expenditures on consultancy in the
total expenditures of the enterprises which have received consultancy (%)
The percentage of the companies that offered consultancy in the total
enterprises (%)
The average percentage of the expenditures in consultancy from the total
expenditures (%)
The percentage of the companies that have conducted promotional
activities, marketing and distribution services for export products, in the
total enterprises (%)
The average percentage of the expenditures for promoting, marketing and
distributing the products / services for export, in the total expenditures of
the enterprises with export activity (%)
No. of economic and technical economic documentation developed per 1
million inhabitants
No. of economic and technical economic documentation acquired by 1000
enterprises
The percentage of the capitalized documentation in the total acquired
documentation
No. of patents + registered applications per 1 milion inhabitants

Intellectual
property

Patents

No. of acqired patents per 1000 enterprises
The percentage of the capitalized patents in the total number of patents
(%)

Patterns and
designs
Other (copyright,
trade mark,
formulas,
geographic
indications, specii
plant and animal
species, etc.).

No. of patterns and industrial designs + patterns and industrial designs
applications per 1 milion inhabitants
No. of patterns and industrial designs per 1000 enterprises
No. of obtained copyright + applications registered per 1 million
inhabitants
No. of trade marks + applications registered per 1 million inhabitants
No. of formulas, geographical indications, plant and animal species, etc..
recorded + applications per 1 million inhabitants

2. The conceptual model for the evaluation of the impact of
innovation and technology transfer

The conceptual model approached, suggests the assessment of the ITT impact through
comparative analyses of the regions analyzed from the perspective of innovation. Thus, it is
proposed an approach to assess the impact of ITT in the region compared with other regions
analyzed from the perspective of innovation [3], [4].
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Figure 1 „Inputs and outputs" of the conceptual model to assess the ITT impact

The model considered best for the implementation uses the following methodology of
innovation in decomposition factors (components), subfactors (criteria) and indicators:

Figure 2 Application model to assess the ITT impact

The factors, subfactors and evaluation indicators were established as a result of preliminary
research which has used economic literature, appraisals of the world academic and business
community, and thorough research project INNOREG 92-079/2008.

Table 2 Analysis factors of innovation, associated subfactors and their weightings in the assessment
of innovation at regional level
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No.

Factors

Factor
share in
the
calculati
on of the
degree
of
innovati
on (ci)

Subfactor

1. 1 formal and non-formal education

1

2

3

The
potential of
innovation

The
potential
for
knowledge
creation.
The ability
of
innovation
and
integration
in a

21.02

1. 2 Personnel engaged in research and technological
development (RTD).
1. 3 Staff involved in promotion, marketing, forecasting
and monitoring the economic environment.
1. 4 Supporting innovation at the level of public
authorities.
2. 1 Public.

20.53

Subfactor share
in the degree of
innovation on
related factor (αi)

5,25
5,25
5,26
5,26

2. 2 Private.

10,26
10,27

3. 1 Innovation.

10,44

3. 2 cooperation and collaboration.
20.88

10,44

relational
system.

4.

The
performanc
e of
innovation
activities.

21.16

4. 1 realization of products/technology or
new/upgraded services or implementing new
technologies in the organization/upgraded.
4. 2 RTD activities.
4. 3 advisory activities (services).
4. 4 activities of promotion, marketing and distribution.

5

Intellectual
property.

16.41

5. 1 Economic and Technical Documentation
(documentation of products/services, feasibility
studies, market studies, business plans, economic and
technical projects, etc.).
5. 2 patents.
5. 3 models and industrial designs protected.
5. 4 other (copyright, trademarks, geographical
indications, recipes, plant and animal species, etc.).

5,29
5,29
5,29
5,29
4,10
4,10
4,10
4,11
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3.The performance of the Romanian regions in the field of
innovation development

Pla
ce
1

Development
region
Bucharest - Ilfov

Score*
72,96

2

North East

37,19

3

Center

31,43

4
5
6

South
South East
South West

30,95
28,84
28,75

7
8

North West
West

27,13
25,11

* According to the Innobarometer study 2013
Figure 3 The degree of innovation of the innovation regions

•
•

•
•

•

•

Bucharest-Ilfov Region is a true leader in the ITT field with a score of approximately
two times greater than the area that is situated on the second place (North East
region).
The situation is more balanced in the case of the degree of innovation of the
development regions by "the potential of innovation", Bucharest-Ilfov region is on the
first place, but the difference between it and the second place (the northeast region)
is of 8,97 points. The third place is occupied by the southwest region with 52,61
points, a score very close to that of the North-East region. At a higher distance is
situated a platoon consisting of the rest of the regions, that is, surprisingly, the West
region.
The knowledge creation potential (public and private) in an overwhelming proportion
is concentrated in the region of Bucharest-Ilfov and far too little compared with this, it
is distributed in other regions.
The innovation capacity has a relatively more balanced distribution across regions,
except for the Southwest region, that, even though it has a high potential of
innovation (as seen above), it has some problems in putting the innovation into
practice.
A high "capacity for innovation and integration in a relational system" is not
necessarily generating a performance as in the business of innovation. Thus, regions
with a relatively high innovation capacity as the North-East region (2nd at this factor)
have not obtained at least similar performance in ITT activity (with only the 7-th place
in "performance of ITT activities").
The Central region has a low potential of creating knowledge (even the lowest of the
region) but manages to move towards the interests of ITT for intellectual property, but
the difference between it (second place) and Bucharest-Ilfov region (I) is about 4
times higher.
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3. Conclusions
The completion of the process of harmonization of national policies in the field of ITT, in
order to meet the EU'S 2020 Strategy requirements, should be a strategy in the field of ITT at
national level.
Excellence and skills are essential to the reference area, in particular those relating to the
reporting and assessment of the impact of policies should be especially developed for ANCS
employees, local and central administrative authorities, in a first phase (project), and
thereafter the abilities related to entrepreneurship, creativity, innovation to be developed, in
particular for SMEs.
The presented model establishes as an appropriate method for the development of dynamic
models to deal with the structural and functional complexity of the innovation processes at a
national and regional level. This study integrates the simulation discipline and the theory of
nonlinear dynamics and feedback control into a dynamic consideration of the NIS. The
approach provides an ‘‘experimental’’ tool to reproduce historic results, test the efficiency of
alternative innovation-policy scenarios both individually and in combination, and reveal
effective policy suggestions. The paper also presents an application of this experimentation
for the case of Romania. The key finding is that the institutional conditions have shown the
greatest impact on innovation performance; however, aggressive upgrading policies still
result in partial innovative behaviors.
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Sustaining Entrepreneurial Ecosystems with
ebarts
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ebarts is a global, digital currency, based on the provision of a better means of
bartering. It is a social currency that is neither bought nor issued, but is created by
users in trusted exchanges. All transactions are facilitated through a multi-platform
app.
The service is cross-border to support entrepreneurs and facilitate the creation of
ecosystems of complementary social economies. Many entrepreneurs have great
ideas, energy and skills, but lack cash. Expertise, spare capacity, and goods/services
procurement can be financed with ebarts. New networks created through trusted
exchange will sustain and promote businesses, and in communities. The goal of
ebarts is democratisation of money.

Keywords
Digital Currency, Social Currency, Mutual Exchange, Entrepreneurial Ecosystems, Social
Economy

1. Background and Introduction
Europe is not suffering from natural disaster - there has been no famine, earthquake or
plague. We still have our resources: people, land, food, businesses, infrastructure, heritage,
etc. What we lack is an efficient and reliable means of exchange, without actual money or
reference to conventional currency values. Since the 2008 financial crisis, barter is
increasingly being used as an alternative means of exchange all over the world. Although
barter is a lifeline for the people involved, by its nature it is exclusive and inflexible, and
therefore limited. Unlike conventional money barter currencies do not have a standardised
measure of value, nor are they universal – they can only be traded within closed groups.
The ebart has been developed as a global digital currency to bring about the step change
required to achieve a new parallel exchange economy based on exchanges of goods and
services for ebarts. As a social currency ebarts are usable by local exchange communities
but also universally accessible worldwide wherever people have access to mobile technology
and the internet.
To achieve this breakthrough, we face three major challenges:
1. Realisation of the ebarts concept - to lay the foundation of a radically new exchange
economy, one which matches unmet needs to unused resources.
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2. Actualisation of the concept - to develop a multi-platform that will provide the basis for
implementing exchange of ebarts.
3. Deployment of the concept - to demonstrate that the ebart and the multi-platform app are
viable and sustainable in use in real communities through pilots in the UK and across the
EU.
Participation in the Bethnal Green Ventures Accelerator has enabled our company, ebartex
(see Appendix A), to realise the ebarts concept and develop a demonstrator of the
associated multi-platform app that we intend to deploy and further develop in pilots planned
for later on this year and next [1].

2. How ebarts Works
An ebarts multi-platform app has been developed to demonstrate ebarts to potential user
communities. The app makes it possible for ebarts users to trade via their mobile phones and
the web. A web plug-in is also being developed to enable other trading websites to allow the
use of ebarts. A user-centred design approach has meant that early on use cases and userinterface screen shots have already been developed in consultation with potential users.
Once registered users can list any items or services they wish to exchange for ebarts.
Exchanges can either take place either by selecting from the list or transacted directly peerto-peer as shown in Figure 1 below.

Figure 1 Screenshot of ebarts app for listings and peer-to-peer transactions
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Users open an ebarts account at no cost using the freely available ebarts app. Each user
account is opened with the promise that ‘I will give back what I take’. Individuals, businesses
and community groups can open accounts. Accounts start on zero, and a trading limit is set.
This is like an overdraft limit, but it also restricts the amount of credit in an account. This is in
order to keep the ebarts circulating. ebarts are simply a ‘medium of exchange’. There is no
point in hoarding or saving ebarts.
Traders set the price of goods and services exchanged. Transactions in ebarts are made by
debiting the buyer’s account and crediting the seller’s account by the same amount. Every
debt is balanced by a credit, making the sum total of all ebarts accounts zero.
Account-holders do not have to earn ebarts before they spend them, they can go into ‘debt’.
When they spend they are creating an IOU: a promise to repay their debt to the system. This
is the way currency is created. A healthy ebarts account will have a high throughput and
fluctuates regularly either side of zero. Figure 1 below shows how this is represented.

Figure 2 Screenshot of ebarts app showing account history

Account-holders will also have a ‘credit rating’. ebarts is based on trust, the system is
transparent and ebart accounts are self-regulating. The user’s graphic trading history and
credit rating will be visible to all other account holders. Furthermore, all transactions must be
confirmed by both buyer and seller, or the donor and recipient. There is no obligation to trade
with someone; transactions can be turned down if there is doubt.
Every account-holder will have a profile on ebarts.com where they can advertise what they
have to offer and what they want. Account holders can also trade on participating websites
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through an ebarts plug-in. ebarts will also be exchangeable in shops, markets and face to
face between traders via mobiles and hand-held devices.
Many transactions will be dual currency, as ebarts is intended to be used by local retailers
and businesses as part-payment for goods and services. Businesses and individuals can
donate to Community Groups, who in turn can use ebarts to reward volunteers.
The ebarts currency has no value outside the system. It is not underwritten or backed by the
platform provider, its value lies entirely in the mutual trust between traders. Because of no
one is compelled to trade, along with the transparency of trading in the system, and the fact
that every credit is linked to a debit, the opportunities and incentives for fraud are limited.

3. Helping Entrepreneurs and Connecting Entrepreneurial
Ecosystems
ebarts can provide a cross-border service to support web entrepreneurs, connecting existing
local web entrepreneurship ecosystems and hubs and other entrepreneurs across the EU.
Working collaboratively, further cross-border support services can be co-developed by
several local web entrepreneurship ecosystems and hubs. ebarts has been promoted as a
cross-border service allowing usage of the digital currency ebarts and multi-platform app by
web entrepreneurs and start-ups. Under the WP2014-15 Web Entrepreneurs Challenge [2],
there is call for services to create exposure to new financing opportunities. ebarts is
potentially a very powerful tool and offers new financing opportunities, but only if it is used by
real people, to create a real economy, which meets real needs.
An ebarts exchange could be a means of sharing start-up mentoring support across the EU,
and creating a peer-to-peer, self-help network for entrepreneurs. But more than this, ebarts
can help cash-strapped start-ups to survive. Many entrepreneurs have great ideas, energy
and skills, but very little cash. With ebarts they can sell their idle resources, spare capacity,
excess inventory and skills, and buy the goods and services they need - all without having to
spend any of their cash. This would accelerate web entrepreneurship throughout Europe. By
using the ebarts, new social economies that are complementary to the existing trading
communities will be created.
Our company, ebartex, is both an ebarts service provider and integrator. The ebarts API can
be utilised as a cross-border service co-developed by partners in several local web
entrepreneurship ecosystems and hubs working together with us. We have proposed a
customised "ebarts for entrepreneurs" portal for existing platforms that currently support
entrepreneurs. This portal would allow web entrepreneurs across the EU can trade services
and goods with each other and also exchange ebarts for specific services such as mentoring,
legal advice, marketing expertise, financial advice, and any other services that underlying
ecosystems and hubs have on offer to entrepreneurs. For example, an entrepreneur could
provide web development to other entrepreneurs in exchange for ebarts and then use these
within a hub to obtain mentoring. The hub could then use their ebarts to reward volunteers
providing mentoring, who in turn could use them to obtain 3D printing services from another
entrepreneur.
Once the portal is in use, full analysis of the data obtained from monitoring the "ebarts for
entrepreneurs" portal will be possible, thus providing a measurable guide to the impact of
ebarts
on
the
entrepreneurial
ecosystem.
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4. Conclusions and Future Work
ebarts enables people to trade without money, in a flexible and friendly way The new crossborder networks created through trusted exchange will sustain and promote new
entrepreneurial businesses online, and in local communities. ebarts will enable a new social
economy, supporting businesses, communities and individuals allowing cross-border trade
especially with entrepreneurial ecosystems.
The next stage of ebarts development is to pilot ebarts in a variety of communities; we are
targetting students and entrepreneurs as first adopters. Over the coming year, we plan to run
major pilots with both of these potential user communities. Feedback from these pilots will
drive the future development of ebarts and our exchange app.
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Appendix A. EBARTEX Ltd Details

ebarts is the idea of Miriam Morris, a Marketing and Communications Director with
experience in urban regeneration, housing and social service provision. The concept has
been developed over the past three years with Cornelia Boldyreff, a Professor of Software
Engineering, and Dr Yasmine Arafa, an experienced software engineer and senior
researcher specialising in affective computing, artificial intelligence and user-interface
design. Miriam, Cornelia and Yasmine are the Founding Directors of ebartex Ltd, a start-up
based in London, and they are alumni of the Bethnal Green Accelerator Programme. The
multi-platform app we have developed is an ebart exchange where users create ebarts as
they trade goods and services.
To find out more, go to our website ebarts.com or contact us on info@ebarts.com
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In era of Internet when the most important sphere of economy becomes economy of
information and when economy of information becomes economy of knowledge, even
a state without modern industry, without developed human resources, without raw
materials and last but not least, which is for decades in the state of endless war, has a
chance to overcome hardest crisis and to become a powerful participant of
international economic life. Internet makes world not only much more united but also
much more “virtual”. Industry of information produces software creating
infrastructure of informational processes. Much of what was already done here were
connected with facilitating traditional forms of human activity – trade, manufacturing,
media, interpersonal communications etc. Internet transformed these fields crucially
but did not change their essence. However, in course of time Internet becomes a
substrate of what may be metaphorically called World Brain, where informational
processes not only serve traditional economic & social activities but also produce
new knowledge. Moreover, this function of Internet becomes more and more
important. Thus, the new industry emerges – industry of knowledge. To become a
home for this new industry a state does not need some special resources, but mainly
a political will. The first part of the article presents four directions of industry of
knowledge I consider as important ones: 1) virtual enterprises and banks of ideas;
2) continuous distance learning and virtual universities; 3) online personal
development and online counselling; 4) expert portals and depositaries of knowledge.
The second part describes the measures a state can take to benefit in fullest from new
industry: 1) devising special Internet legislation; 2) state’s support of Internet
enterprises in the earliest phase of their life circle; 3) migration policy stimulating an
import of new informational technologies; 4) changes in the bank law and creating
bank infrastructure that answers the needs of Internet entrepreneurs.

Keywords
Industry of knowledge, Governmental policies on entrepreneurship, Internet economy,
Network projects, Virtual enterprises

1. Introduction. Economy of Information Becomes Economy of
Knowledge
What options to overcome hardest economical crisis and to become a powerful participant of
international economic life has a state, which is without modern industry, without developed
human resources, without raw materials and after all last but not least, which is for decades
in the state of endless war, at least, legally (and to a significant degree psychologically)? No
options besides to wait when the powerful international players propose to him a new
“Marshall Plan” – a huge amount of money to save dying economy? Such answer was
correct before era of Internet changed the face of world making world not only much more
united but also much more “virtual”. However, it is not right more, in our time when the most
important sphere of economy becomes economy of information and when economy of
information becomes economy of knowledge.
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Economy of information manufactures software that creates the infrastructure for
informational processes, which are filing overall human life. Much of what was done here in
previous years was connected with facilitating traditional forms of activity – trade,
manufacturing, media, interpersonal communications etc. Internet transformed these fields
crucially but did not change their essence. However, in course of time Internet becomes a
substrate of what may be metaphorically called World Brain, where information processes
produce new knowledge. Thus, new sphere of economy emerged – the industry of
knowledge. To become a home for this new industry a state does not need some special
resources, but mainly a political will.
The article presents some directions of economy of knowledge, which seem to me potentially
valuable, and describes the measures a state can take to benefit in fullest from new
economy.

2. Economy of Knowledge
Since many people spend a big part of their lifetime in front of monitor, there are a lot of
these people’ needs and desires, which may be fulfilled through Internet. For fulfilling many
of these needs people are ready to pay. This is one branch of Internet economy. Retailers
were the first who recognized the potential of Internet and who benefited from organizing
online marketplaces, shops and agencies. Virtual libraries, online dictionaries and
encyclopaedias, depositaries of video and music, distance learning, online counselling,
experts’ advices formed the other and perhaps now still less developed part of the same
branch.
The other branch is a manufacturing – a traditional manufacturing of goods and an innovative
manufacturing of ideas and knowledge. Here two lines of Internet economy meet: a
manufacturing of knowledge becomes a most important service man needs – manufacturing
of new man, who is more educated, more knowledgeable, more conscious, and more
spiritually developed.
Below are some lines of developments of these branches, which I consider as promising.

2.1 Virtual Enterprises and New Generation of Social Networks – Networks of
Co-doing. Banks of Ideas
Putnik with colleagues [1] has elaborated the idea of virtual enterprise as a new way of
integration of manufacturing process – a synthesis of large manufacturing partnerships,
where the geographical location of participants is less important than their functional
complementarity. Thus, the different parts of the whole manufacturing organism may be
located in different countries, while the whole organism is in nowhere, in Internet only.
The social networks of new generation with the idea that is close to one of virtual enterprise
were proposed by me [2, 3]. These social networks unite not people socially interacting for
own pleasure (as, for example, Facebook does) but they unite ideas, or projects. Conditional
name for such social networks is Banks of Ideas. The author of idea describes the project of
its realization in special formal language [3] and, in particular, describes the vacant roles in
the project, which have to be filled by people and/or organizations interested in the project.
Such social networks aim creating infrastructure not for exchange of information as usual
social networks do, but for organizing common activity of users.
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2.2 Continuous Distance Learning and Virtual Universities
A manufacturing of new man is an important task both of man himself and of society he lives
in. Internet opened here an opportunity (theoretically for everybody) to learn distantly from
the best teachers. However, now this possibility is used only insignificantly comparing with its
full potential. Indeed, today centres of distance learning are usually traditional universities,
which propose to extern students their courses in form of audio record of lections together
with traditional testing of academic success.
In [4] I analyse some disadvantages of this approach and propose the ways of improvement.
For example the lectures of best teachers must be done in the form of video- rather than
audio-records with multi-language subtitles, animated illustrations, which disclose for student
the essence of dynamic processes. I devised the prototype of platform for preparing such
lectures as well as for testing students’ knowledge [4]. The platform may be used right now
however some modifications seem to be useful in course of its further development. For
example, it is worth to add the option of annotation when students formulate their questions
about the content of lecture, and these questions are discussed later with a tutor or
schoolmates. The reference to textbooks and other literature where a student may find
deeper exploration of subject has also to be added.
But development of e-lecture software itself cannot compensate all disadvantages of electures comparing with courses students receive in traditional universities. The special
modes of representation of lectures for small groups, where students have an opportunity to
discuss the content of lecture, as well as the untraditional for universities forms of controlling
knowledge are necessary.
Of course, the significant organizational efforts to prepare corresponding distance learning
courses and the significant technical efforts to devise corresponding infrastructure are
necessary. But these efforts seem to be rewarded by the increase of quality of online
learning. This is why such efforts have to be undertaken by universities themselves or by
specialized distance learning companies.
But this is only a part of agenda. Education is a very long process (maybe even life-long
one), and to prepare an excellent professional we need to start work with him in secondary
school when he/she is not much older than 10 and to continue growing him/her during about
20 years up to finishing his/her post-doc work. Naturally, the forms of education during so big
span of time are different: from detecting abilities, their early development and forming
educational/professional plans of young teenager through the university course to the
scientific work under supervision of recognized scientists in course of preparing Master and
Doctoral theses and post-doc work. In the late stages a process of learning becomes also a
process of manufacturing new knowledge, and virtual university becomes not only a centre of
continues learning but also a research centre as every “normal” traditional university is.
It worth to note that most participants of such educational centres besides youngest and
oldest ones act simultaneously in two roles: as a student of senior teacher and as a teacher
for junior students. For example, high school student may teach secondary school students
who is younger him 3 years and be taught by bachelor student who is 3 years older him. In
this way a chains of “teacher-student” are formed, which creates scientific schools and
facilitate research significantly.
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2.3 Online Counselling and Online Personal Development
Continues learning is only a part of more general process of personal development –
backbone of human life. The core of this process is a growth of both awareness and selfawareness: man learns him(her)self – his/her abilities, potential, destination, goals etc. This
is a very complex process, which often demands an assistance of a qualified psychologist.
Such professionals are not always available and are not available in all locations. Moreover,
there are only very few good counsellors respectively demand. As result, many people’s only
chance to find necessary help is Internet. Online counselling provide access to the service of
best professionals who may live thousands kilometres away from a client.
Online psychological/spiritual counselling started not today. There are big portals specialized
in these services (for example, [5]). But most of them do not propose long systematic
assistance. Usually client simply formulates his particular question and gets specific answer.
Of course, in this mode the real help is possible only in rare cases.
Alternative approach was devised in [6], where counsellor proposes systematic assistance in
client’s inner work. Of course, this is more expensive service, but also much more effective
one, since the problems of personal development are difficult and they demand long or even
permanent inner work to deal with them.
Besides personal interaction “client-counsellor”, which is realised today by such services as
Skype or chat, this work demands some special instruments of psychological assessment
and self-assessment, which allow monitoring personal development. These instruments not
only provide respondents with the knowledge about the state of his/her personal
development but they also form his/her self-awareness. Two examples of such
assessment/forming techniques were devised by me in [7] and [8].

2.4 Expert Portals and Depositaries of Knowledge
From philosophical point of view, one of the main functions of Internet is sharing knowledge.
This is why the problem of knowledge representation is so important for overall Internet
industry.
There are many forms of knowledge representations. The most known from them is a text in
natural language. This made processing of natural languages [9] and web content mining
[10] very popular directions of both research and application.
However, the text on natural language is not neither only form of representation of
knowledge nor most important form from the point of view of computer science. The graph
based knowledge representation [11] is most well-known form of computer-oriented models
of knowledge, which is used for example in semantic web.
However, graph models used more for representation of how experts see world rather than
how they act in world. At the same time, the knowledge about expert’s way of doing often is
more practically valuable. In other words, pragmatics of expert’s knowledge is often more
important than its “pure” semantics. To get this sort of knowledge the different types of
models as well as the special procedures to extract the knowledge are necessary.
Often expert cannot express verbally how he does what he does skilfully because he reflects
his own expertise only partially at the best. Formalizing expert’s knowledge in such cases
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becomes separate important task if we are going to share this knowledge with somebody
who is not an expert.
One of the approaches here is to explore the logics of expert, i.e. his logical rules, which an
expert uses (of course without clear recognizing them) when he made decisions [11]. The
obvious minus of this approach is that an expert logic is very complex – very flexible and in
many cases very fuzzy and usually researchers has no adequate instruments to reconstruct
it more or less completely.
The alternative approach is to appeal not to an expert’s logic directly but to his experience. In
this approach we are trying to reconstruct the way how the expert makes his conclusions
basing on what he knows about precedents. To do this we represent the expert’s knowledge
not as a set of logical rules, but as a set of descriptions of objects of knowledge together with
information about categories, to which each object belongs [12]. For example, if the objects
of two different classes (say, two different medical diagnoses) are described in terms of their
traits (say, presence of some symptoms), the expert’s knowledge is represented in a form of
the matrix of descriptions of the objects, which are known to expert “trait i of object j” and a
matrix of predicates “Object j belongs to class k”.
Methods of pattern recognition (for example [12]) allow use this information to learn the
algorithms, which after learning may determine the classes, to which unknown objects
belong, that is to reproduce expert’s activity (“to model expert”). Moreover, usually algorithm
learned on the experience of some expert determines the classes for unknown objects more
accurately than the expert himself does. Besides, many algorithms give some information
about how expert makes his decision, for example what symptoms or groups of symptoms
he used.
To build an expert portal or depositary of knowledge we have to collect expert experience in
the above form from many experts (organizations of experts) and to supplement this
collection with pattern recognition algorithms. The functions of such portals are to provide
expert conclusions (both human-based and algorithm-based) for customers and to provide
for experts the tools to grow the self-awareness of their own professional expertise.

3. Options for State: from Offshore to Online. What Has to Be Done
How to stimulate development of Internet economy if a country does not possess necessary
human resources? Internet to a significant degree is exterritorial – it is located nowhere. With
modern tools of communication developers may live in different countries but to work
together. However each enterprise needs some legal framework that provides for
entrepreneurs defence from the potential risks – legal, financial, organizational and others.
For example, an enterprise has to be tax resident of some state and is interested to pay
reasonable taxes especially in the beginning of its activity.
The state that creates most favourite conditions for Internet business will collect under his
roof (or more precisely – under his “umbrella”) many enterprises. The situation is exactly
same as with offshore business: like money comes to the places with most favourite
conditions, creators of ideas and developers come to the places where there is an
infrastructure favourable for their interests.
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3.1 Internet Law
There are many things developers need, and obviously the special law about Internet
business will be necessary. This law has to include in particular:
• The small or even null taxes at least for initial period of activity, perhaps some “tax
credit”, which will be paid only when the company becomes profitable (the same benefits
must be for management and for venture capital companies involved in Internet
business).
• Easy procedure of forming enterprise that allows to do this even online.
• Effective intellectual property rights regulations including innovative patent law.
• The regulation of natural and convenient relationships inside companies, which provides
to all participants the effective guaranties of their rights.
• The regulation of relationships between authors of ideas and developers, on the one
hand, and venture capital companies and management companies, on the other.

3.2 Assistance in the Beginning: from Idea to Start-up
There are many brilliant ideas, which stay ideas only not because they cannot be realised,
but because their authors are able to create ideas but they have no practical skills how to
transform own ideas into life. The problem here is the absence of contacts between authors
of ideas, project managers, and venture capitalists. These three are looking each for others,
but often cannot find.
Among many problems prevented success of such interconnections there are mutual
confidence and security of idea. Developers afraid to advertise their ideas since these ideas
are their only capital and this capital may be easy stolen. Thus, developers need legal
defence of their ideas. Traditional patent law often does not response their demand, in
particular, because of long and difficult procedure of getting patent and even more complex
procedure of defence from violations of patent rights. This law is good for big companies, but
not for individuals without a huge budget for legal assistance.
The other problem is an informal character of relationships between author of idea and
manager who organize the process of idea’s implementation. Here again the old laws need a
further development.
To stimulate authors of potentially valuable ideas to put them into Bank of Ideas a state has
to guarantee the safety of ideas as well as other interests of authors, and first of all an
assistance in realization of ideas. This proposes, in particular, that access to the Bank of
Ideas is granted only to users who agree to consider in local courts all possible disputes
about intellectual rights on content of Bank of Ideas. Correspondingly, the new intellectual
property law has to be elaborated and possibly special “intellectual property courts” has to be
established.

3.3. Migration Law
Of course, this is in interests of state to attract most creative professionals not only to work
under state’s jurisdiction but to bind them by stronger ties becoming state’s citizens. In case
of Cyprus this would demand changing not immigration law itself, but factual immigration
politics. Indeed some years ago Council of Ministers approved the criteria for provision of
citizenship by exemption to applicants who introduced innovative technologies or created a
research centre. However, in practice, the realization of this decision has demanded from
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applicants to invest money rather than to invest ideas, ignoring completely the well-known
fact that investment of ideas may be more valuable for state in the terms of potential benefits.

3.4 Bank Infrastructure and Small Payments
The other forms of supporting Internet business may include the further development of bank
infrastructure for easy and convenient customers’ transactions. This may demand changing
some rules of bank regulation and introducing new forms of banking which are necessary for
Internet business.
For near 20 years of Internet many things were done to create, to support and to facilitate
development of Internet business: standard software for on-line shops, big market places
with infrastructure that support all phases of retailing – from marketing to shipping and
management of customer relationships, including of course the online payment system as
PayPal, for example. But, of course, there are many other things, which developers’
community needs. Below is only one example of such still unresolved problems – the
problem of infrastructure for small payments.
The real problem with digital rights today is that consumer often is ready to pay a small
amounts to read some text or to see some video, but cannot do this, first, because he is
asked to buy expensive subscription for many texts most of them he does not need, and
second, because the procedure of payment is rather complex. This complexity results from
first of all the demand of security of internet transactions.
If we want to activate small internet transactions, which are crucial for some applications, we
need modifying present payment systems or create specialized systems for Internet business
with a huge amount of customers where each customer is expected to pay only small sum on
irregular basis (for example, the online newspapers, where readers pay to authors of articles
they liked, or the film depositaries, which show films of customer’s choice, etc.). In these
systems customers determine the maximum amount they may spend daily (for example, not
more than $10) and get the icon on the screen, which allows them to pay small amounts by
1-2 clicks without login in payment system, or even entering credit card data, or waiting
confirmation code etc.

4. Conclusions
Several things are necessary for a state who wants to become a big international player in
Internet market. The first is a political will, a principal decision to develop this segment of
economy. The second is stable social conditions and satisfactory living standards. The third
is developed infrastructure and in particular banking infrastructure. And the fourth is the
possibility to mobilize the team of high-qualified lawyers, who are able to draw the necessary
legislation in the reasonable time.
In Cyprus we have the stable society, the high living standards, more or less developed
infrastructure and a lot of qualified lawyers. Thus, the only thing we need to implement this
transition from offshore economy to online economy is the political will.
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Traditionally, university research has been mostly seen to fulfil the long-term needs of
industry by providing basic research. However, the increased speed of technological
development has made a qualitative difference in the view of industry of university
research. Exceedingly fast turn-around times for new technology implementations
has become a corporate advantage which manifests itself as market-dominating
competitiveness. Accordingly, industry seeks university research which would
provide this speediness to market through ultra-fast-paced research and
development. In short, although industry research and development is not traditional
basic research, ultra-fast development requires similar qualities and innovativeness
as basic research.
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1. Introduction
University research has traditionally been focused on basic research. While there may be
differing reasons underlying faculty motivation to engage in industry-related research [1], the
defining characteristics, for this paradigm, are self-paced, non-specific as it comes to the final
product, and involve an innovative component that is also suitable for classroom
demonstration, or graduate student thesis work. Universities often use relevant industry
work as a measure of their success towards excellence [2]. Quite a lot of statistics is
available for the various metrics that measure university-industry relations [3]. In fact, such
data is often used for purposes of benchmarking among universities [4]. Much university
research in engineering still revolves around these basic qualities. Often, due to the sheer
number of graduate students in modern academia, university research becomes abstracted
not only from the final implementations, but also from any expected implementations.
Professors and institutions quite incorrectly overlook this by claiming that their engineering
research is basic research. This view is subject to much criticism, since engineering, by
definition, is an applied field of study. Moreover, as more and more doctoral students are
produced with such paradigms, the pool of engineering faculty who are sensitive to the
requirement that engineering work needs to somehow contribute to engineering
implementations in the long run is becoming shallower by the decade.
A new twist that somehow counterbalances this trend has been observed by the authors.
Extremely compressed product development cycles have become commonplace in industry.
Companies who cannot develop quickly to be the first to reach the market have suffered not
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only profits but future prospects of their market share. Thus, industry once again solicits the
university to help with extremely fast-paced research and development. As an analogy, a
mechanical engineer may consider drilling a hole in a metal piece quite mundane. But if one
is to take the task to the extreme and ask for a hole only a few microns in diameter but
several tens of meters in length, then the task is no longer mundane, and naturally invites
research.
The contribution of this work is twofold. First we investigate the different modalities of
university-industry relations in the current climate of extreme global competition, especially
vis-à-vis concerns of time to market. Next, we present an example that is akin to a case
study and report our first-hand experiences with the actual process of technology transfer.
The further insights provided by observations made during the process are generalized and
abstracted so as to increase its intrinsic value to other such applications.

2. The Project
2.1 Yasar University
Yasar University, located in Izmir, on the Aegean coast of Turkey is established through a
foundation of Yasar Holding. Yaşar University is considered to be a "boutique university,"
that aims to be a small but prestigious international institution of higher education. The
engineering departments at Yasar University are fully on board with the policies, offering
courses such as globalization, sustainability, and philosophy, quite seldom seen in
engineering. As such, the engineering departments at Yasar University are inherently
interested in, and in search of, new paradigms of industry cooperation. This is further aided
by the fact that many of the Yasar Holding companies are accessible to the university and its
engineering students for industry-university reciprocity.

2.2 The Research and Development Project
A research and development project emerges through contacts with the poultry division of
Yasar Holding. The company raises poultry from eggs through contract farms. The product
is then processed at company facilities and distributed nationally and internationally. The
poultry farms are scattered around the Aegean region. The company provides guidance
while maintaining oversight through technical and veterinarian support. Oversight includes
tracking the process of growth in the multitude of farms and triggering actions such as feed
selection and harvesting.
Perhaps the most obvious measure to determine product maturity is the weight. Accordingly,
the oversight practice involves weighing the birds periodically to plot their weight gain. At
any given time, the weight of the flock displays a distribution which is quite close to the
normal distribution.
Although different farms display different growth trajectories,
qualitatively, the processes are similar. Having a graph of the growth curve for each farm,
along with the standard deviation captures much of the information needed to make
managerial and operational decision.
The process of weighing poultry by hand is slow, cumbersome, and prone to error. The
possibility of automated weighing systems were entertained and pilot tested, but the harsh
environment of poultry farms were seen to be too inhospitable for computerized systems.
Added to that, most farms are located at remote areas where internet services are not
available, and the typical farmers do not have the time or interest in maintaining a
computerized system that uploads information to the corporate servers.
The request to rapidly develop a robust internet-connected autonomous weighing system
was raised as our team expressed interest in meeting the challenge.
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2.3 Specific Considerations and Preliminary Systems Design
It is most important that all components of the system be built robust to withstand the
physical and chemical hazards of the environment. Special attention is to be given to
protecting the system components from corrosion. Following this urge, we chose wireless
Bluetooth [5] connectivity to the scale. Similarly, Internet connectivity is decided to use a
smart phone, so that remote locations where wired or Wi-Fi Internet connections may not be
available are still accessible.
The weighing system needs to be totally automated. That is, at any time, the user should be
able to interrogate the system and see the current weight distribution (average weight and
standard deviation).
The following block diagram shows the fundamental components of the envision system.

Figure 1 The System Components

2.4 Prototype Development
Through rapid prototyping practices yielded a prototype which was developed in under a
week. The prototype used an industrial grade battery powered scale with a Bluetooth unit to
communicate its readings. The scale was chosen among the available models. It is not the
ideal product for use in the long run. However, it has the necessary Bluetooth connectivity to
work well in demonstrating the proof of concept. The scale was purchased and used to save
development time, since it was available off-the-shelf.
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Figure 2 The Scale
The major development effort was in software development. The software consists of two
major components:
1. Smart phone application software.
2. Remote data processing software.
The smart phone application is written for the Android operating system using the standard
open-source development tools [6]. The programming language is Java. The development
environment comes with a wealth of libraries which simplifies software development.

Figure 3 Smart Phone Application
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The smart phone application has three major components: Bluetooth connectivity, FTP
connectivity, and data collection and packaging. The connectivity aspects are handled by
separate threads in the Android operating system, since requesting and making connections
are blocking tasks. The software essentially has three threads, a user interface (UI) thread
which also processes and packages data, a Bluetooth thread, which establishes and
maintains the connection to the scale, and an FTP thread that establishes and maintains
connectivity to the server. The FTP thread is invoked to make the connection and upload the
compiled data file to the server. Once the data is uploaded, the connection is closed, and
the thread terminates. The thread is periodically activated to upload the accumulated data.
This way, time on the Internet is limited to reduce charges from the telephone company.
Bluetooth connectivity, on the other hand, is established and kept open, unless there is a
disruption, such as a power failure. If the Bluetooth connection is lost, the thread
immediately tries to re-establish it.
The data that are collected are written to a file and saved locally on the smart phone. This
file is then subsequently uploaded to the corporate server by FTP (File Transfer Protocol).
The file name used to upload the data contains the time-stamp of the file. For example, the
file 2014_03_20_09_48_57.txt contains data collected and uploaded at 9:48:37 in the
morning of March 20, 2014. A separate program that is run on a PC is then used to retrieve
the raw data file from the server and process it. In this respect, the smart phone is used as a
reliable and ubiquitous data link to the server. The data is sent as is, without processing.
The actual data processing takes place off-line via separate programs.

Figure 4 Reading Data from the Server and Off-Line Processing
The first attempt to show the proof-of-concept was to present the data on a web page so that
anyone on the Internet may have access to it on a read-only fashion.
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Figure 5 Data Presented as a Web Page
In this paper, we report such a task and make recommendations following our experiences,
while providing insights into the process.

3. Conclusions
Rapid industrial research and development has its own priorities and motives, which lend
themselves to new methodologies and paradigms of university engineering research. First,
since time is of paramount importance, systems integration must make use of available
components as much as possible. In prototype development, this means using components
that are functionally equivalent to the desired components. A clear understanding of what is
readily available and what is to be custom developed is important. This requires knowledge
about the state of the art components. This, in itself, is somewhat removed from basic
research. It requires the faculty to be up-to-date with current technology. In fact, it could be
further claimed that familiarity with the state of the art is insufficient. The faculty must have a
good sense of what technologies are just over the horizon, so that the developed system
takes advantage of the newest developments when it is ready to be deployed. Our use of a
smart phone illustrates the point. Not only do we build a secure data link, but we do so with
the cheapest and most readily available components. It does not require local Internet
availability. Moreover, since there are many vendors that offer the same type of smart phone
(in this case Android), our approach is cost effective and flexible.
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This paper aims at analysing impact of using unique resources of the regions
classified by rurality for creating higher value added and new jobs in the rural regions.
Rapid changes in the world economy required revision of the rural policy paradigm
and adaptation to the values of post-industrial society and necessity to find new tools
to ensure prosperity of rural regions. Unique cultural, historic and natural resources
of the region can be used as a tool to increase regional economic growth by creating
higher value added and new jobs.
Typology for classifying regions by rurality and uniqueness index was developed for
the assessment of impact of using unique resources of the region as economic
advantage. In the next stage value added and jobs creation possibilities were
assessed. The results revealed that classification of the regions by rurality using
uniqueness index of each rural region can be used for identification of groups of the
regions within a country that can serve as a basis for creation regional support
strategy that can be applied by various governmental institutions with the aim to
create higher value added and new jobs creation using unique cultural, historic and
natural resources. This analysis has been conducted at the national level. From a
policy perspective, recommendations for the regional policy to define important
insights for the programming period 2014–2020 in the EU can be applied.
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1. Introduction
Rapid changes in the world economy required revision of the rural policy paradigm and
adaptation to the values of post-industrial society. The challenges of the post-industrial
development stage of society calls for a shift from rural policy based on the functionalsectoral approach to the integrated policy, which deals with not only agricultural problems,
but also with all those relating to the rural territory, specified as the rural region. New
paradigm is based on the concept that regional policy should assess new economic and
social features of the 21st century that can have a significant influence on the further
development of the region’s leading to the successful development and reducing disparities
of the regions [1], [2], [3], [4]. The new “place-based” paradigm requires important changes
for setting rural policy measures that intend to have multi-level approach and orientation
towards sustainable development of the entire rural region rather than support to an
individual farm or a settlement [5], [6], [7], [8], [3], [4]. This paradigm also emphasizes the
importance of “learning region” concept, networking and cluster formation, innovation and the
most importantly – to support not the lagging regions but to exploit regions “basic skills” and
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to use “competitive advantage of the region” [9]. EU member states also need to do
adjustments along new trends in rural policy and administer these policies effectively [10],
[11], [12], [13].Traditionally rural policy decisions were based on the regional typologies
where the main criterion is population density and/or number of inhabitants in the settlement.
The methodology of the OECD was most often applied for the classification of the regions by
rurality for governance purposes where regions are divided into three groups to
predominantly urban, intermediate and predominantly rural regions [3]. This methodology in
the last decade became the subject of criticism. New forms for classifying regions by rurality
were developed with the aim to create typologies of the regions not competing internally and
with the aim to be complementary than alternative for the needs of public administration.
In recent decades European regions were facing new challenges not only for high demand of
new rural paradigm but also for its sustainable social and economic development. European
regions were usually affected by different socio-economic situation within the regions,
different quality of infrastructure, remoteness of the regions, social and economic changes,
social deprivation, high unemployment and other factors. These reasons explained why
regional policy in the European Union played very important role from the establishment of
the European Union [13]. Additionally to the above mentioned challenges, globalization and
also European integration processes influenced development of the regions often leading to
loose or decrease economic advantages of the regions on competitiveness side because of
convergence of the regions. That is why the delivery of the Europe 2020 relies heavily on the
new governance structures and processes that the European Union has been putting in
place since 2010. These cover employment, education, research and innovation, social
inclusion and poverty reduction, climate and energy [14]. Regions can be listed as very
important object influenced by these new social and economic challenges and the results of
the globalization and regionalization. This impact is measured by increased significant
economic, social and territorial disparities that still exist between Europe’s regions.
Disparities are apparent not only at the regions within one country but also between the
European Union member states regions. These disparities could undermine some of the
cornerstones of the European Union and the “Europe 2020” strategy which identifies the
European Union to become a smart, sustainable and inclusive economy [14], [15].
Competiveness of regions is one of the most important policies formulating regional policy.
The new focus on the specific features of the region and its competiveness encourages
using the regional policy measures reflective of broader conception of the rural areas [16].
The following situation encourage to investigate this problem and finding for new solutions
that would help to ensure successful development of the regions by helping less developed
regions or regions facing structural problems to increase their competitiveness and promote
sustainable development of economic activities. The most important possible solutions to
increase competitive advantages of the regions are significant use of local resources,
increased specialization of the regions and support investment policy. Existing cultural,
historical and natural resources of the region can be identified as region‘s unique resources
and their use in economic activities can also contribute to the regions value added, creation
of new jobs and other significant results. The role of uniqueness becomes important as it can
be named as a new success factor in this period and their use in economic activities can help
to increase economic advantages of the region by using unique resources existing in the
region, in other words – their strengths or „basic skills“ that are unique comparing with other
regions. Adding new concept of economic assessment of regional uniqueness to the EU
regional policy would increase its effectiveness and could ensure smoother use of existing
unique resources of the region, will provide assumptions for new unique features creation
and increase value added of the region and jobs growth.
Classification of rural regions by rurality can help to identify groups of the regions with this
potential where in the next stage can be used for administrative purposes by the state
institutions responsible for regional policy to encourage the following group of the regions to
use unique resources to create higher value added and more new jobs. Regions must be
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differentiated by the factors that enhance the region's competitiveness, and other important
social-economic development criteria. Uniqueness becomes important element for creation
of regional prosperity. Use of unique resources of the region can lead to regional economic
benefit using new success factors. Unique resources of the region used in the economic
activities can make the region very specific and thus reaching its competitive advantage
based on sustainable development, cooperation and responsible environment principles [17].

2. Methodology
The typology for classification regions by rurality and uniqueness index methodology were
developed for assessment of unique resources of rural regions using uniqueness index and
their economic assessment. Theoretical framework of research was based on systemic
approach to reveal specifics of each region type based on three aspects of higher order
systems:
– Values of post-industrial society.
– New “place-based” rural policy paradigm.
– Economic and social situation and institutional structure within the country.

2.1 Typology for classification regions by rurality
This typology is based on the idea that cities are the primary regional and national economic
growth poles and they affect development of the region. Usually, economic and social
situation of the regions with no metropolis city in the region is worse than in the region having
metropolitan city. Regional distribution by metropolitan and non-metropolitan regions is the
most prevalent in most countries. Defining regions with metropolitan cities, the main criteria
are population size in the largest city of the region.
Size of population in metropolitan city should be defined by the state situation. For Lithuanian
case 50 thousand inhabitants in the city define metropolitan city. In this case region is urban
region. City with 50 thousand residents is commonly used in the world practice defining limit
for the metropolitan city. In Lithuania cities having 50 thousands residents are considered as
large cities and classifies as city municipalities (with exception of Palanga city with about 18
thousands of residents).
Defining the line for rural and semi-rural, according to the population of the largest city within
the region, in addition to 50 thousand population criteria, statistical clustering method was
used. Size of the city in terms of population, which has become a line between the two
groups, was based on the calculation of the length of the interval group by G. Sturges
formula by eliminating extremes values of indicators.

Note: i – group interval length; N – number of municipalities;
indicator;
– minimum value of indicator.

– maximum value of

For the case of Lithuania, line for rural and semi-rural region is city with 15 thousand
residents. Any Lithuanian region can belong to the one of the following types:
– rural region, if number of residents in the largest city of the region is less than 15
thousand;
– semi-rural region, if number of residents in the largest city of the region is between 15
and 50 thousand;
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– urban region, if number of residents in the largest city of the region is higher than 50
thousand.
All rural regions classified by rurality in the next stage are divided into 3 groups by G. Sturges
formula using results of uniqueness index (more detailed explanation in the next paragraph).
Economic results for higher value and new jobs creation is based on region classification by
rurality and uniqueness index results using only rural regions grouped into 3 groups by
rurality.

2.2 Assessment of unique resources of the regions using uniqueness index
and economic assessment of rural regions – higher value added and new jobs
creation
The main results of economic assessment of regional uniqueness in the context of the EU
integration process are to assess added value and new jobs creation by using unique
resources in the region. Changes are evaluated using following functions:
∆PVit=f(∆MIit); i = 1, …, n; t = 1, …, n;
∆DVit=f(∆MIit); i = 1, …, n; t = 1, …, n;
Note: PV – value added, DV – jobs creation, MI – investments in fixed tangible assets, i –
regions, t – year.
The logic of theoretical concept is provided in Figure 1.

Figure 1 The logic of theoretical concept for economic assessment of regional uniqueness

This part consists of 2 stages. In first stage unique resources of the region is assessed
by using uniqueness index. In second stage economic assessment of regional uniqueness is
performed analysing economic indicators, added value and jobs creation perspectives.
Economic assessment tool by using the uniqueness index is devoted for various types of
uniqueness. According to the needs assessment can be implemented by 2 levels: 1)
assessment at the country or union level (for example, the European Union level) by ranking
regions from the highest to the lowest ranking points; 2) assessment within one region with
the aim to rank various uniqueness types by highest to the lowest points.
Assessment of uniqueness of the regions: groups of indicators are defined including all
dimensions needed for the assessment of this type of uniqueness. Developing indicators for
the uniqueness index the holistic approach was applied to ensure that all dimensions and
indicators would operate as a system rather than a set of its components. Supply and
demand side should reflect the set of indicators (see Figure 2).
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Figure 2 Components of uniqueness index

Indicators of first three components (objects of uniqueness, human resources and
infrastructure) reflect to the supply side and indicators of the last visitors’ component reflect
to the demand side. Calculation of uniqueness index for each region for the chosen type of
uniqueness by using SAW (Simple Additive Weighting) multicriteria evaluation method [18],
[19]:

Sj=∑ωir᷉ij;
Note: Sj – index value for j type of uniqueness; ωi – weight of component i group; r᷉ij –
normalized value of component i for j type of uniqueness.
Economic assessment of the region groups is based on the results of uniqueness index. The
logic of grouping regions to the groups by having significant, moderate and insignificant
unique resources based on the results of the uniqueness index is confirmed or denied when
all region groups’ economic assessment is completed. Results of economic assessment
enable to compare results of economic indicators between the groups and results in
dynamics – changes that have occurred over a period of time. Set of indicators for economic
assessment was created in the way that ensure the aim to assess economic advantage of
the groups of the regions resulted by using unique resources in economic activity. Finally,
value added and jobs creation perspectives are assessed.

3. Empirical results
Empirical investigations were performed at national level for the case of Lithuania. In the
first stage all Lithuanian regions were classified by rurality into city, semi-rural and rural
regions. In the next stage uniqueness index for all Lithuanian regions were calculated. Based
on the uniqueness index results, rural regions were distributed into 3 groups by having
significant, moderate and insignificant unique resources. Economic investigations were
performed for 3 groups of rural regions.
Lithuanian regions classified by rurality are presented in Figure 3. 11,7 percent of
Lithuanian regions are urban regions. 21,7 percent of Lithuanian regions are semi-rural
regions. 66,6 percent of Lithuanian regions are rural regions. Data was used for the year of
2011-2013.
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Figure 3 Mapping of Lithuanian regions by rurality

The uniqueness index methodology was applied for the assessment of uniqueness as
economic advantage of the regions. This analysis has been conducted at national level to
calculate uniqueness index for the Lithuanian regions by its potential in unique resources. In
the next step only Lithuanian rural regions classified by rurality were divided into 3 groups by
potential of unique resources: in 1st group rural regions with significant unique resources, in
2nd group rural regions with moderate unique resources and 3rd group rural regions with
insignificant unique resources. Distribution of Lithuanian rural regions into these 3 groups is
shown in Table 1.
Table 1 Grouping of rural regions of Lithuania by unique resources
Lithuanian rural regions by
unique resources
Significant resources

Moderate resources

Insignificant resources

Number of Lithuanian rural
regions in the group (ranking
place and index value)
14 regions
Ranking place from 1 to 14
Ranking values from 0.53 to 1.19
19 regions
Ranking place from 15 to 33
Ranking values from 0.27 to 0.50
7 regions
Ranking place from 34 to 40
Ranking values from 0.06 to 0.24

Significant unique resources that can give economic advantage for the rural regions are
placed in regions close to the regions with metropolitan cities or having resort status cities.
35 percent of Lithuanian rural regions have significant unique resources. 47,5 percent of
Lithuanian rural regions have moderate unique resources. 17,5 percent of Lithuanian rural
regions have insignificant cultural unique resources.
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Economic assessment results of uniqueness of three Lithuanian rural regions groups, having
significant, moderate and insignificant resources, are provided in Table 2. In this
assessment, the results of the average value of the indicators in the period from 2005 to
2011 for each group of the rural regions were conducted. Results of relative values of
indicators are presented in the table with total indicator value in this economic activity.
Table 2 Results of economic assessment of the groups of Lithuanian rural regions
Results of economic assessment
Proportional part of economic entities in
operation ***, from 2009 to 2013, group
average, in percent.
Proportional part of employees ***, from 2005
to 2010, group average, in percent.
Proportional part of turnover ***, from 2005 to
2010, group average, in percent.
Proportional part of value added at factor cost
***, from 2005 to 2010, group average, in
percent.
Proportional part of investments in fixed
tangible assets ***, from 2005 to 2010, group
average, in percent
Number of implemented projects from the EU
structural funds for the tourism development
from 2007 to 2013**
Support size from the EU structural funds for
the tourism development from 2007 to 2013**,
million Litas.

I group of
the
regions*
5.2

II groups of
the
regions*
3.5

III group
of the
regions*
3.3

5.5

3.1

2.8

2.4

0.9

0.6

3.2

1.4

1.2

2.4

0.6

0.3

2.3

1.4

1

7.7

1.8

0.9

* Lithuanian rural regions having significant unique resources belong to the 1st group of rural
regions. Lithuanian rural regions having moderate unique resources belong to the 2nd group.
Lithuanian rural regions having insignificant unique resources belong to the 3rd group.
** Assessment of the projects for tourism development and support size from the EU structural
funds in based on the results from 2007 to 20 March 2013.
*** <… in accommodation and food service activities comparing with economic entities in operation
in all economic activities>.

The results in the table confirms that the highest value of economic indicators and
biggest use of the EU support for tourism development is in the first Lithuanian rural region
group having significant resources of uniqueness. This group performs highest value added
from this activity comparing with other 2 groups of the regions. Lower position belongs to the
second group of the regions of Lithuania; in the last place – 3rd group of rural regions of
Lithuania.
Results of value added and value added of new jobs creation differs in all three groups
of Lithuanian rural regions. First group of Lithuanian rural regions having significant unique
resources had no relation between investments and value added. So at the time of
assessment it is difficult to make a conclusion if it is efficient to make investments to have
higher value added in these regions in the future. Second group of the Lithuanian rural
regions having moderate unique resources confirmed highest potential of value added and
value added for new jobs creation – 1000 Lt investments gives 1,65 coefficient for value
added and 0,08 coefficient for value added of new jobs creation. Third group of the
Lithuanian rural regions having insignificant resources have no relation between investments
and value added and low impact for value added for new jobs creation – 1000 Lt investments
gives 0,01 coefficient for value added of new jobs creation.
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4. Conclusions
1. Economic assessment of regional uniqueness should become an important element
in the 21st century in the implementation of new regional policy paradigm by using unique
features and strengths of the region to achieve competitive advantage rather than supporting
lagging activities within the region. Unique resources of the region can be used as a tool to
help the region to create economic advantage using local resources, increased specialization
of the region and supporting investment policy. Results of economic assessment of regional
uniqueness identifying potential of value added of the region and jobs growth are important
elements for implementation of the EU regional policy and at member states level, aiming to
increase EU policy effectiveness and to deliver the EU 2020 strategy aims.
2. Multilevel process of economic assessment of regional uniqueness helped to identify
potential of unique resources of the rural regions to use it for higher value added and more
new jobs creation in the case of Lithuania using two assessment stages in the methodology
where in the first stage assessment of unique resources of the regions and in the second
stage economic assessment of regional uniqueness were performed. Using methodology
results in the practice can help to identify regions having similar unique resources that in the
next stage can cooperate by implementing common activities aiming to create higher value
added, ensuring more effective distributions of EU structural and cohesion funds and
purposeful use of resources. The methodology can be applied in different countries with
possibility to add new indicators.
3. Results of empirical investigations for the case of Lithuania identify common
indications for unique resources of the regions that in the next stage can be used as one of
the instrument helping to identify unique resources. Results shows that classification of the
regions by uniqueness helps for decision-making process for regional policy that ensure
more effective use of unique resources within the region, higher value added and more jobs
creation in the regions. Assessment results of Lithuania case can be used as additional
support differentiation tool for decision-making process in regional policy.
4. Further research development on economic assessment of regional uniqueness
should be continued developing the concept of regional uniqueness and trying to explore
new dimensions for economic assessment considering the fact that use of uniqueness
becomes one of the solutions, trying to increase competitiveness of the regions, using local
resources, increasing specialization of the regions and supporting investment policy.
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There are many expectations towards social enterprises. The EU, for instance, expects
them to be a source of new and innovative solutions to the persistent problems of
society, to allow a better inclusion of workers and consumers, and to produce
‘laboratories’ of social innovations, especially at local or community levels. More
research is however needed to understand the conditions under which social
enterprises can contribute effectively and efficiently to solving social challenges in a
sustainable way.
The aim of this paper is to identify whether and in what way social enterprises are
communicated as an innovative solution and as a source of innovations for economic
and development activities through regional strategies. The data consists of regional
innovation and business strategies from all Finnish regions, analyzed by using
qualitative content analysis. According to the results, explicit references to social
enterprises are few, but the social perspective is, in some form, present in most of
these strategies.
The role of social enterprises in regional strategies arises most often in the context of
promoting cultural change. It is mainly manifested in concepts such as communality,
wellbeing, social perspective, social responsibility, and good working life. They are
related to the cultural aspect of social transformation emphasizing more communal
ways of doing things and striving for individuals’ comprehensive wellbeing.
Social enterprises are not so often connected to transforming economic and political
contexts as they are to the cultural contexts in the strategies studied. Promoting
responsible business, production of new wellbeing services, cross-sectoral
cooperation and urging the third (NGO) sector to more business-like activities reflect
certain economic aspects of social transformation. Political aspects come out mainly
in the aims to consider social responsibility in public procurements and to foster
cooperation between public, private and third sectors.
This paper emphasizes the potential of social enterprises in innovation, employment,
social cohesion and mobilizing human capital in new ways. Regional innovation and
business strategies show that the rising themes of, e.g., new kind of entrepreneurship,
wellbeing and responsibility have been acknowledged at the regional policy level.
Social enterprises could have a special role in regional innovation activities and
policies, and in realizing new innovation policies such as regional smart specialisation
strategies. The challenge lies first of all in defining social enterprise and making it
clear and visible in the society, and in perceiving it not as a project or workshop-like
activity but as sustainable entrepreneurial activity that has its own role in regional
innovation and business ecosystems.
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1. Innovation and regional policy
The European Union is struggling to rise from its economic crisis with the help of the new
Europe 2020 growth strategy that focuses on smart, sustainable and inclusive growth [1].
Smart growth refers to an economy based on knowledge and innovation. The aim is to invest
more in research, innovation and entrepreneurship. Sustainability deals with not only
environmentally sustainable, efficient and competitive solutions, but also underpins
economic, social and territorial cohesion. The inclusiveness objective emphasises fostering a
high-employment economy delivering economic, social and territorial cohesion. It involves
raising Europe's employment rate, helping people invest in training, and modernising labour
markets and welfare systems ensuring that the benefits of growth reach all parts of the EU.
Careers should be extended, which again raises questions concerning the quality of working
life and the well-being of the employees.
At regional level the growth strategy and related innovation policies are implemented in the
form of regional innovation strategies for smart specialisation. Every European region is
obligated to create their smart specialisation strategies in order to benefit from the new
ERDF (European Regional Development Fund) funding period [2]. These strategies are
meant to mobilise the innovation potential of all EU regions in the future. The smart
specialisation approach promotes entrepreneurship, making use of regional assets and
utilising top level expertise. It embraces innovation as a broad concept, including not only the
manufacturing sector but also design and creative industries, social and service innovation
and practice-based innovation. It contributes to growth by “strengthening territorial cohesion
and by managing structural change, creating economic opportunity and investing in skills
development, better jobs and social innovation” [3].
Finland can be considered a forerunner when it comes to developing innovation policies and
creating new innovation strategies. The Finnish innovation policy has also adopted the idea
of a broad-based innovation policy including not only the traditional science and technology
based innovation activities but also the more practice-based mode of innovation. Some
experiences in regional (smart) specialisation have been gained during the previous
nationwide regional innovation policy programme, the Centre of Expertise Programme [4, 5].
In a wider perspective, the policy discussion has called for more place-based policies and
policies focusing not on clusters but on innovation and business ecosystems [6, 7, 8, 9, 10].
Current economic situation poses challenges in both policy planning and practice. These
challenges include finding and defining regional strengths in global competition, creating new
courses of action, activating people and better exploiting the innovation potential embedded
in regional characteristics and people in order to create both wealth and wellbeing.

2. Social Enterprises
2.1 Expectations for Social Enterprises
In seeking for smart, sustainable and inclusive growth, many expectations are set for social
enterprises. Social enterprises are perceived to be a source of new and innovative solutions
to the persistent problems of society, as well as a means to allow a better inclusion of
workers and consumers [cf. 11]. They are also acknowledged as a major producer or
‘laboratory’ of social innovations, especially at local or community level. [12]
Social enterprise (SE) is considered as a business model that can simultaneously address
issues of economic growth, employment and quality of life; and as a source of solutions to
certain illnesses of our modern societies – wicked problems. The utility of SE as an
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instrument for governments has much been emphasized but the actual utilization is unclear.
There is poor understanding of functioning, lack of visibility of its local, domestic and
international role, inadequate access to resources, and inappropriate legal environments –
which all prevent SE from realizing its full potential [12].
The concept of social enterprise is vague [13]. SEs can neither be defined by their legal form,
nor by their sector of activity or by any other fixed criteria. Moreover, the social aspect may
concern the input used (workers or working conditions) or the output produced (goods or
services to a target group in need). Therefore, it is almost impossible to obtain concise
statistical information on the social enterprise sector. [14] Thus the evaluation and
assessment of the impacts as well as comparisons of SEs is very demanding, and general
guidelines for how to promote their functioning are hard to outline.
The definition of EMES is used in this study to frame SE [15]. The EMES’ definition
distinguishes between, on the one hand, social enterprise criteria that are more economic
and entrepreneurial, and, on the other, indicators that are predominantly social. The four
dimensions related to the economic and entrepreneurial criteria are:
• A continuous activity producing goods and/or selling services. In contrast to some nonprofit organizations with advocacy activities or in charge of redistribution of money, the
provision of goods and services is a main reason for the existence of the social
enterprise.
• A high degree of autonomy. Social enterprises are often (co-)financed, but never
managed by public authorities. This autonomy is also apparent in the right of ‘voice’ and
‘exit’.
• A significant level of economic risk. The founders of a social enterprise assume the major
part of the economic risk; the financial viability depends on the efforts of the members
and workers.
• A minimum amount of paid work. Social enterprises can combine monetary and nonmonetary resources, voluntary and paid workers, but they are not only operating with
volunteers.
The social criteria are:
• An explicit aim to benefit the community. One of the principal aims of social enterprises is
to serve the community or a specific group of people. In the same perspective, a feature
of social enterprises is their desire to promote a sense of social responsibility at local
level.
• An initiative launched by a group of citizens. Social enterprises are the result of collective
dynamics involving people belonging to a community or to a group that shares a welldefined need or aim.
• Decision-making power not based on capital ownership. This generally refers to the
principle of ‘one member, one vote’ or at least to a decision-making process in which the
voting power in the governing body with the ultimate decision-making rights is not
distributed according to capital shares. Moreover, although the owners of the capital are
important, decision-making rights are generally shared with the other stakeholders.
• A participatory nature, which involves the various parties affected by the activity.
Representation and participation of users or customers, stakeholder influence on
decision-making and participative management are often important characteristics of
social enterprises. In many cases, one of the aims of social enterprises is to further
democracy at local level through economic activity.
• Limited profit distribution.
In Finland, there are two main types of social enterprises. On the one hand, there are work
integration social enterprises (WISE) which offer employment to disabled and long-term
unemployed people and which are provided for by law (Act on Social Enterprises,
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1351/2003). On the other hand, there are organizations which have adopted a social
enterprise business model and are therefore eligible for the social enterprise mark. [16]
The EU has been a strong actor in promoting research and program support for SE. In
Western European countries, the support of SE is tied to governments and the EU.
Government support includes legislation, coordination, policy work and programs. Much of
the government support, in terms of public policy and financing, is however narrowly focused
on work integration social enterprises (WISE) and often targeted and limited to start
initiatives and to make up for the temporary unemployability of the disadvantaged persons to
labour markets. [17] At present, the public view of WISE and SE more generally is much too
narrow; it is not a question of employing, for instance, ‘marginalised’ people only, but also
others who are, for some reason, outside of the ‘traditional’ labour market. These enterprises
are directly relevant with regard to intangibles (e.g., human and social capital) [18, 19].

2.2 The Role of Social Enterprises in Regional Innovation
The expectations for SEs as social innovators are high. The EU defines social
entrepreneurship as referring to “an activity whose primary purpose is to pursue social goals,
produce goods and services in a highly entrepreneurial, innovative and efficient manner to
generate benefits for society and citizens, use surpluses mainly to achieve social goals, and
accomplish its mission through the way in which it involves workers, customers and
stakeholders affected by its business activity”. [12] SE is seen as something new and distinct
from classical business and traditional non-profit activity, combining to different extents
elements of the social purpose, market orientation, and financial performance standards of
business [20].
Not only the concept of SE is complex and multifaceted; there is significant conceptual
obscurity concerning the concept of social innovation, too. In some countries, social
innovation refers to the object of innovation; its application to social context, social needs (A).
In other countries – and very often in research literature – social innovation refers to the
actions of social entrepreneurs (B). In others it refers to the integration of social value in the
quest for private profits (e.g., corporate social responsibility, eco-friendly firms) (C).
According to OECD, differing concepts may well limit policy learning, exchange, development
and evaluation. “Well-structured views and ideas about social/societal innovation and their
role within innovation policy are lacking and are in high demand” [21, 22]. It also needs to be
noted that in the research literature, social entrepreneurs and social entrepreneurship have
been emphasized, whereas social enterprises as entities, ‘communities of practice’ have
received far less attention, although this would reflect the present wider understanding of
innovation.
This paper follows the notion that solutions to social problems often demand fundamental
transformations in political, economic, and social systems. SEs may be seen as a way to
catalyse social transformations well beyond solutions to the initial problems. SEs may create
innovative solutions to immediate social problems, and mobilize the ideas, capacities,
resources, and social arrangements required for sustainable social transformations. [23]
However, in general, SEs are rather small-sized, act at a local level and depend on public
funds. Their development is influenced by external barriers and driving forces, such as legal
and taxation frameworks, public policies and budgets, demographic developments and
unemployment rates. Thus, the promotion and development of SEs concern several policy
sectors, such as social, employment and industrial policy. [14]
It is obvious that SE needs the support of the external environment and the use of a wide
range of resources. The role played by the surrounding external social, economic, cultural,
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and institutional (political) environment is crucial. Alvord, Brown and Letts [23] identified how
strategies intended to generate social transformation focused on cultural, economic or
political arenas. To foster cultural change implies, e.g., reshaping cultural assumptions about
the roles and appropriate behaviours of how to take initiatives, solve problems and influence
key decisions. Economic interventions focus on, e.g., lending money and enhancing
productivity. Political transformation may be leveraged, e.g., by education and influence on
decision-making.

3. Research Design and Methods
The aim of this study is to explore whether and in what way SE is communicated as an
innovative solution and also source of innovations for economic and development activities
through regional strategy documents. Regional business and innovation related documents
were thus found to be the most useful data for this research purpose.
Concerning Finnish regions, regional strategies and INKA applications express the region’s
future goals concerning economic development and the means to achieve these goals. The
INKA (Innovative Cities) programme is the central part of policies aiming at strengthening
regional innovation centres in today’s Finland. The INKA programme was launched in the
beginning of 2014, and it replaces the previous Centre of Expertise Programme. All city
regions in Finland were invited to send their applications to the programme, and five city
regions were finally chosen to the programme as the lead regions, together with seven other
partner cities.
The data covers all the regions in Finland. It consists of the latest regional innovation and
business strategies (22), applications to the new national innovation programme INKA (18)
and the final proposals of the lead city regions (5) to the INKA programme (see Table 1). The
regional innovation and business strategies used were the latest operative strategies
available at the time the data was collected (December 2013). The strategies have varying
time spans within the time frame of 2005–2025. The INKA applications are from 2012, and
the final INKA proposals from 2013.
Table 1 The data collected.
Region
Helsinki
Hämeenlinna
Joensuu
Jyväskylä
Kajaani
Kokkola
Kotka
Kouvola
Kuopio
KUUMA region (10 municipalities)
Lahti
Lappeenranta
Mikkeli
Oulu
Pori
Raahe
Rovaniemi
Savonlinna
Seinäjoki

Regional innovation /
business strategy
X
X
X
X
X
X
X
X
X

INKA
application
X

Final INKA
proposal

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X
X
X
X
X
X
X
X
X
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Tampere
Turku
Vaasa

X
X
X

X
X
X

X
X

The data was analysed by using content analysis [24]. This study utilised the qualitative
method in which data is categorized inductively, and the goal is to reduce the data into
manageable segments in order to understand the phenomenon [24,25]. The data was first
read through by using search words. This was done in order to effectively find the text parts
that could possibly relate to the research theme. These parts were then analysed in depth.
The text parts gathered were divided into two categories: the ones that had explicit
references to social enterprises, and the ones that contained the ‘spirit’ of the social
perspective on business and regional development. As the ‘spirit’ part contained much more
data than the explicit references, the categories were further divided into nine different subcategories representing the content of these text parts (see Table 2). The left side column of
Table 2 presents the name of the sub-category and the right side column lists in more detail
what kind of talk the strategies actually contain in these sub-categories.
Table 2 Sub-categories of the social perspective.
Sub-category
Communality

Wellbeing

Social sustainability

Social responsibility
Cross-sectoral
cooperation

Social innovation

Changing values
Working life
Responsible business

Content
Aim to create new kind of communality; cohesion; affinity; communities
formed by different actors; joint activities; communality among residents;
communal ways of working; participatory urban planning
Individuals’ wellbeing as a success factor; working and living environment’s
effect on wellbeing; new wellbeing services; exercise and health; promoting
wellbeing
Social harmony; social effects are considered along with economic and
environmental effects; social sustainability along with economic and
environmental sustainability
Social responsibility in actions; social responsibility in public procurements
New experiments and forms of cooperation between sectors; the third sector
is encouraged to act in a more entrepreneurial manner; cross-sectoral
cooperation especially in the health and wellbeing sector; the interface of
private and public sector
The ability to produce social innovations along with technological innovations;
social innovations supporting technological innovations; research on social
innovations
The general changes in values and lifestyles in the future
Creating a good working atmosphere; the joy of working; maintaining the
ability to work; research regarding the quality of working life
Staff policy; financial responsibility; ecological responsibility in business
activities; sustainable economic growth

4. Results
4.1 Explicit References to Social Enterprises
The explicit references to social enterprises in the strategies are few. Only two explicit
references were found from the regional strategies of Kuopio and Lappeenranta. The city of
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Kuopio has created an employment action plan which focuses on developing social
employment. Lappeenranta’s strategy, again, presents founding a social enterprise as one of
its objectives under the larger theme of “Urging into active working life and education”.
The INKA applications also had altogether two explicit references. Pori’s application
emphasises the role of Diaconia University of Applied Sciences as a central organisation in
social enterprise related research and development work in Finland. Pori’s application is the
only document among all the research data where the concept of SE is defined. The
definition is as follows: “Social enterprises work for social good. With the help of their
business they strive to solve social or ecological problems and to further social objectives.
Social enterprises use more than half of their profit for producing social good that matches
with their objectives and business idea. Their business model is also characterized by their
customer orientation, investing in workers’ wellbeing and transparency of their business.”
Oulu’s INKA application and final INKA proposal only mentions a certain enterprise, labelled
as a social enterprise, which helps start-ups find premises and organise events.

4.2 Thematic References to Social Perspective on Business and Regional
Development
As described in Section 3, the text parts containing references to the ‘spirit’ of social
perspective on business and regional development were further divided into different subcategories. These nine sub-categories are presented and their contents are opened up in
Table 2.
Communality was brought up in 10 of all the 21 regions. The strategy talk of communality
refers more precisely to aims to create new kind of communality and communities formed by
different actors. Communality also refers to new, communal ways of working and doing
things together. Also the notions of the importance of integrating residents in different
planning activities were regarded as an expression of intent of exploiting communal ways of
developing the region.
Another quite common theme was that of wellbeing. Wellbeing was the general context when
talking about working and living conditions, new wellbeing services, exercising and health,
and general promoting of people’s wellbeing. Wellbeing was noted as an important factor
behind individuals’ success and thus was also connected to working life.
Social sustainability also showed through the data. This theme refers to the talk about social
harmony, social effects and sustainability which were often mentioned along with economic
and environmental effects and sustainability. All in all, the triangle of economy, environment
and society was brought out.
The need for future cooperation between the public, private and third sector was brought out
in six regions. The interface between these sectors was seen as potential for new
innovations and finding new ways to do things and organize especially the health and
wellbeing services. Social responsibility was mentioned in few regions, also regarding public
procurements. The concept of social innovation was mentioned a couple of times in the
documents. In the INKA application of Turku, it was noted that technological innovations
need supportive social innovations. However, none of the documents shows attempts to
define this concept.
The themes of working life, changing values and responsible business were the least visible
themes in the documents analysed. The strategy talk referring to working life dealt with, e.g.,
creating a good working atmosphere, the joy of working, and maintaining employees’ ability
to work. The general ongoing and future social change of values and lifestyles was noted in
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the economic and business strategies of Hämeenlinna and Raahe. The increasing
importance of responsible business was mentioned only in the Pori region.

5. Conclusions
The results show that the spirit of the social perspective on development, innovation and
business is present in regional policy documents, but the explicit references to social
enterprises are very few.
According to our results, the (hidden) role of SE in regional strategies may be regarded as
centred around promoting cultural change. The visible themes of communality, wellbeing,
social sustainability, social responsibility, changing values and good working life are all
related to the cultural aspect of social transformation, which in this case may be seen as
meaning transformation towards promoting more communal ways of doing things,
individuals’ comprehensive wellbeing, taking into account the social effects of different public
and private activities, and focusing on the quality of working life in the future. The analysis
thus shows that some signs of this cultural transformation may be observed at the regional
level in Finland.
Economic and political aspects are not as visible as the cultural aspect in the results.
Promoting responsible business, production of new wellbeing services, cross-sectoral
cooperation and urging the third sector to more business-like activities show some economic
aspects of social transformation. Political aspects come out mainly in the aims to consider
social responsibility in public procurements and to foster cooperation between the public,
private and third sector.
This paper emphasizes the potential of SE in regional innovation, employment, social
cohesion and mobilising human capital in new ways. The ‘spirit’ of SE found in the regional
innovation and business strategies shows that the rising themes of, e.g., new kind of
entrepreneurship, wellbeing and responsibility have been acknowledged at the regional
policy level. The paper points out that SE could have a special role in regional innovation
activities and policies, and in realizing new innovation policies such as regional smart
specialisation strategies. The challenge lies, first of all, in defining SE and making it clear and
visible in the society, and in perceiving it not as a project or workshop-like activity but as
sustainable entrepreneurial activity that has its own role in regional innovation and business
ecosystems.
Current business and business support environment is used to traditional enterprises, which
poses several policy challenges. How to regard SE? How to take into account the social
effects in both public and private procurements? How to measure the value produced by
social enterprises? How do SEs contribute to regional development and growth? Growth
strategies at all policy levels (local, regional, national, supranational) emphasize
entrepreneurship and employment. Concerning the objectives of growth, SE is directly
connected to employment, innovation, entrepreneurship and extending working careers with
the help of flexible forms of work and entrepreneurship.
The vision of how to encourage social innovations by social enterprises in regional
development should be enriched. The focus could be widened from employing purposes to
other social and environmental aspects, too. SEs alone cannot generate social
transformation. The core is cooperation structures to bring together public, private and third
sector organizations to encourage sustainable social innovation.
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This paper analyses the impact to the cohesion policy in the process of convergence
of the EU new member states (NMS). It starts from the Cohesion policy and analyses
the allocation of Structural and Cohesion Funds to the NMS towards the objectives of
economic convergence. The analysis focuses on two periods of the financial
perspective 2000-2006 and 2007-2013. Correlation analysis of received EU funds and
GDP per capita convergence proved that financial crisis has had an impact on the
weaker convergence of NMS with the old EU-15 in the period 2007-2013. Taking into
account economic indicators, GDP per capita at PPP and the inflow of FDI in the NMS,
the authors show that the impact of FDI on the convergence of NMS was strong in the
whole period of analysis (2000-2012), however it was less pronounced in the second
period (2007-2013), after the crisis, which resulted in poor results for economic
development. The problem of creating capacity for the withdrawal of funds from the
Cohesion Fund remains highlighted, in particular in those NMS that so far have not
significantly participated in the program for the promotion of competitiveness and
employment.

Keywords
Cohesion policy, convergence, EU new member states, foreign direct investment, regional
development

1. Introduction
In times of financial and economic crisis, experts and citizens are increasingly worried about
their future, more discussion about the role of government but also on regional policy and the
effects of cohesion policy to overcome differences within the EU.
This article will explore the convergence of the new Member States as measured by GDP
per capita, FDI inflows and the impact on employment and the effectiveness of cohesion
policy in the new member states (NMS) after the recession. Under the impact of the financial
and economic crisis, the European Commission is under pressure to propose appropriate
macroeconomic policies, create a favourable micro-economic environment and institutional
framework as a precondition for stimulating economic growth, creating jobs, reducing social
exclusion and to introduce structural changes. Cohesion policy of the EU plays a significant
role in achieving these objectives.
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The paper is structured as follows. Section 2 deals with the evaluation of the EU cohesion
policy in the period 2007-2013 and its impact on the NMS. Section 3 focuses on the
economic development of NMS after the crisis, while Section 4 examines the role of foreign
direct investment in the convergence of NMS with EU-15 countries. Section 5 exlpores the
impact of the crisis on the development process of regions in EU NMS, while Section 6
concludes the paper.

2. EU Cohesion policy 2007-2013
Neofuncionalist approach integration implies that the real convergence of economic union
occurs through a process of "peripheral dominance of" less developed regions, which will
encourage them to catch up with the developed regions. Liberalization of trade and factor
mobility should encourage convergence of regions. However, it is also likely that when
economic integration has progressed, consistent trade liberalization in the absence of
increasing returns and of agglomerations economies cannot accelerate convergence, it may
intensify the existing problems of regional disparities.
In the beginning, EU regional policy is defined by the Rome Treaty of the EEC (in 1957)
where the promotion of regional policy is mentioned as one of the tasks of the Community.
Regional policy became more active after the first enlargement of the Community in 1973.
Each major step in integration of the EU, such as enlargement in 1986 (Spain and Portugal)
and the largest one in 2004/2007 (when 12 NMS entered), or the development of a single
market and economic and monetary union (EMU) - paved the way for the creation of new
instruments by the European Union. This was done in order to counteract the negative
effects on the most vulnerable populations or regions. EU regional policy experienced major
changes in recent times [1].
Policy convergence began in 1988 when an official document "Single European Act" was
introduced, which should achieve "economic and social cohesion", a goal that was
incorporated in the Treaty of the EU. This policy was formulated due to concerns that some
areas will not be able to achieve rapid economic development that other parts of the
Community enjoyed after the creation of the single market.
In order to achieve the objectives of social policy, the European Social Fund (ESF) was
created, with the main purpose to achieve an active policy on the labor market - to combat
long-term and high unemployment, the integration of young people in the workforce and
further education of the labor force in line with technological changes.
Cohesion policy is not a simple mechanism of redistribution between countries and regions;
its intention is directed by financial transfers towards achieving two objectives: regional
development and economic catch-up. There is a growing disparity between EU countries the "Centre" and "Periphery". The policy highlights the necessity of finding a solution with
respect to the issues arising as a consequence of development disparities among two
unequal regions.
After the last expansion, there has been a reform of the Structural Funds. Within the financial
framework 2000-2006, around 260 billion EUR was secured for the instruments of cohesion.
The multiannual financial period 2007-2013, 35.7% of the EU budget was allocated for
cohesion policy. Through the Structural Funds and the Cohesion Fund, the EU has allocated
348 billion EUR of budget funds for programs that encourage competitiveness and
employment by promoting balanced development of rural and urban areas
(http://ec.europa.eu/regional_policy). Out of the total, 283 billion EUR were allocated for
achieving convergence, of which 70 billion goes to the Cohesion Fund, and 54.96 billion EUR
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were aimed at increasing regional competitiveness and employment. To encourage the
European territorial cooperation an amount of 8.7 billion EUR was committed [2].
However, despite the wide range of investment and use their resources to economic and
social development, the European Union is still characterized by great economic inequalities
which are evident especially after the economic crisis. Thus, it is understandable that in each
new financial perspective, there is a proposal for new reform plans whose main goals are to
eliminate or reduce constraints. The Commission adopted a proposal for the reform of
cohesion policy within the 2007-2013. The proposed reform differs mainly in the reduction of
the number of financial instruments and more flexible rules and regulations with an emphasis
on economic growth and employment, and decentralization of responsibilities.
The reform of the cohesion policy should be put at the service of the Lisbon strategy and
make it a leverage for sustainable economic growth in the EU, which is much more than a
policy of balanced regional development. EU contributes to sustainable economic growth by
directing member countries to the EU funds, and hence national resources towards
investment priority projects with significant economic impacts, and the introduction of higher
quality approach to developing the national practice of the Member States. Reformed
cohesion policy for the period 2020, should be focused on growth and creating jobs,
combating climate change and energy dependence and the reduction of poverty and social
exclusion, for which 351.8 billion will be available. This will be helped by targeting the ERDF
in key priorities, such as support for small and medium enterprises which aim to double the
aid of 70 to 140 billion EUR over 7 years [3].
Our analysis shows that in the period 2007-2013 about 174.84 billion EUR was at the
disposal for EU NMS through the Structural and Cohesion Fund. Out of this amount, only
78.5 billion EUR, or 43.8 per cent, has been actually utilized and paid to EU NMS [3]. The
correlation between the approved funds from the EU Cohesion Fund and the convergence of
NMS with EU-15 is shown in Figure 1.
Analysis shows a significant relationship between financial resources from the Structural and
Cohesion Fund of the EU and the changes in GDP per capita which indicates that NMS
achieved significant convergence with the EU-15 in the financial period 2000-2006. However,
it is evident that the financial crisis has had an impact on the weaker convergence of NMS
with the old EU-15 in the period 2007-2013.
(a) 2000-2006

(b) 2007-2013

Source: own calculations based on IMF WEO Database (2013); Eurostat, 2013
Figure 1 Received EU funds vs. convergence of EU NMS with EU-15
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For the convergence objective in the period 2007-2013 European Commission decided to
allocate 283.8 billion EUR, out of which only 49.26% was paid. For the objective of regional
competitiveness and employment 54.9 billion EUR was decided, out of which 56% was paid.
For both objectives the Commission decided to allocate 174.8 billion EUR to EU-10 states
(Table 1). The largest amount of funds per capita was recorded by the Lithuania, Estonia and
Hungary, while the newest member states, Bulgaria and Romania, withdrew the least. In
some countries there has been a slower rate of absorption of funds due to the introduction of
the n+3 rule (for the NMS), and funds were paid within three instead of two years after the
approval of a specific program. In the new financial perspective, the policy will try to eliminate
these deficiencies, i.e. to speed up the withdrawal of funds from the Cohesion and Structural
Funds. However, the problem of securing national resources of NMS to co-finance EU
projects still remains, due to the impact of the economic crisis but also because of the
unsettled public finances in many of them.
Table 1 The allocation and utilization of Structural and Cohesion Fund in NMS, 2007-2013, until 2013
Population
in million

EU funds decided
in million EUR

EU funds paid in
million EUR

EU funds paid
per capita in
EUR

Paid/decided
in per cent

7.65

6,673

2,414

315.7

36.2%

10.32

26,539

10,045

973.4

37.9%

1.34

3,403

61.3%

10.05

2,087
11,006

1,558.1

24,921

1,095.2

44.2%

2.27

4,530

2,364

1,041.7

52.2%

Bulgaria
Czech Rep
Estonia
Hungary
Latvia
Lithuania

3.37

6,775

62.9%

38.12

67,185

4,264
35,185

1,265.5

Poland

923.0

52.4%

Romania

21.54

19,213

4,310

200.1

22.4%

Slovakia

5.4
2.02

11,498

4,714

873.0

41.0%

4,101

2,063

1,021.5

50.3%

Slovenia
Croatia

4.3
124
28.8
EU-10
106.38
174,840
78,574
9,296.0
44.9%
Note: EU funds include ERDF, CF and ESF, up until 2013. Data for Croatia include the preaccession IPA fund.
Source: European Commission

It should be emphasized that the funds from the structural and cohesion funds, which are
allocated to member countries of the EU, are not crucial for economic development. For
example, Romania received 200 euros per capita in the period 2007-2013 for the objective of
Convergence and Competitiveness, while the country's gross fixed capital formation
amounted to 27% of GDP in the same period. Meanwhile, Czech Republic, Estonia,
Hungary, Latvia, Lithuania experienced an increase in gross fixed capital investment in the
period 2000-2007. However, after the crisis of 2008, the reduction in gross fixed investment
in per cent of GDP is evident in most analyzed countries.
Table 2 Investment in fixed capital in per cent of GDP
2000

2007

2008

2009

2010

2011

2012

2013

Bulgaria

17.98

34.09

37.54

29.37

22.89

21.92

23.83

21.16

Croatia

20.35

29.42

31.33

25.90

21.90

21.38

20.54

20.53
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Czech Rep.

29.93

29.80

28.94

23.85

24.84

24.37

23.58

22.66

Estonia

28.39

38.64

29.97

18.72

19.74

26.77

28.18

26.99

Hungary

27.10

22.43

23.54

18.02

18.68

19.51

17.43

16.73

Latvia

23.14

39.96

31.22

20.51

19.85

24.88

25.90

25.68

Lithuania

18.49

31.23

27.05

11.43

17.76

20.48

17.10

18.12

Poland

24.85

24.45

23.90

20.35

20.99

22.06

20.66

20.15

Romania

19.37

30.98

31.26

25.37

25.57

26.93

27.03

26.06

Slovak Rep.

25.98

27.82

27.69

19.55

22.56

23.93

20.77

18.03

Slovenia

27.42

32.02

31.79

22.07

20.64

20.14

17.50

16.18

Source: IMF WEO Database (2013), http://www.imf.org/external/pubs/ft/weo

3. The economic development of EU NMS after the crisis
Eurostat data shows that GDP growth in the old member states in the period from 2004 to
2008 averaged 2.2%, but on the other hand recorded a significant increase in the NMS, with
3.4% in the period 1999-2003 to 5.6% in the period 2004-2008, after the accession [4]. This
growth was influenced by higher trade openness, increasing inflow of foreign direct
investment up to 2008, and institutional adjustments during the EU accession process.
The highest average growth rate of real GDP in the period after accession to the EU, from
2005-2008, was recorded in Lithuania (7.08%), Slovakia (7.81%) and Latvia (6.90%),
followed by poorer countries such as Romania (6.42%) and Bulgaria (6.38%). The lowest
average real GDP growth rate in the analysed period experienced Croatia (4.09%) and
Hungary with 2.22% (Figure 2).

Source: Authors’ calculations based on IMF WEO Database (2013)
Figure 2 Real GDP growth in the new EU member states, before and after joining the EU (average
per year, in percentage).

In the period 2009-2013, after the global financial crisis, there was a shift in the majority of
the new EU members; only three countries had a positive growth rate of GDP - Poland,
Slovakia and Estonia. Poland was the only economy in Europe to avoid a recession during
the global crisis, benefiting from a depreciated real exchange rate, large domestic market,
relatively low exposure to international trade, low household and corporate sector debt
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leverage and simulative fiscal and monetary policy. As a result, in 2012 Poland’s GDP was
almost 20 percent higher than at the beginning of the crisiss [5].
Figure 3 reveals that by 2013, Czech Republic and Slovenia were most convergent countries
among analyzed NMS, with roughly 80% of GDP per capita recorded in EU-15. Meanwhile,
Bulgaria (with 42%), Romania (38%) and Croatia (52%) recorded the slowest convergence
vis-a-vis GDP-per capita in EU-15.

Source: own calculations based on IMF World Economic Outlook Database
Figure 3 GDP per capita in PPP in EU NMS, EU-15=100

4. Foreign direct investment flows in EU NMS
Joining the EU has provided many new members greater access to foreign investment
thanks to the single market and the inclusion of the EU acquis in practice. FDI can contribute
to the effectiveness, transfer of innovative technologies and greater productivity in the
receiving countries [6]. Although FDI plays an important role in the less developed member
states as an incentive to create jobs and modernize their economies, these inflows were
reduced after the crisis of 2008 and had strong effects on the slowing catching up process
with the core countries of the EU.

Source: UNCTAD
Figure 4 FDI in EU NMS in 2012 (inflows in per cent of GDP) 2000-2007, 2008-2012
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In some EU countries, FDI inflows are a major source of investments. For example, average
FDI inflows as a share of GDP were around 13.7% in Bulgaria and 11.1% in Slovakia during
the period 2000-2007 (Figure 4). The crisis led to a rapid reduction of FDI inflows in all EU
NMS, with largest declines in countries which had been most attractive to FDI investors in
the pre-crisis period (see Figure 4). Many foreign investors directed available resources back
to parent companies.
Analysis shows that the higher level of FDI inflows can be associated with more significant
average increases in real convergence of EU NMS (Figure 5), which means that countries
that received highest amounts of FDI experienced, on average, more intensive real
convergence with EU-15 countries. The conclusion stands both for the whole period (Figure
5c) and two subperiods (Figure 5a and 6b). These results confirm the previous results about
the correlation between greenfield investment and convergence [7].
(a) 2000-2006

(b) 2007-2012

(c) 2000-2012

Note: The horizontal axis displays the change in GDP per capita in PPS index vis-à-vis EU-15, and the
vertical axis displays the average level of FDI (in per cent of GDP) in EU NMS.
Source: IMF WEO, UNCTAD, authors' calculations
Figure 5 Relationship between FDI and the change in convergence of EU NMS with EU-15

However, the relationship between variables turned to be weaker during the second
subperiod, 2007-2012 (Figure 5b), which shows that the financial crisis had a significant
impact on the reduction of FDI inflows which reflected on the divergence process of NMS,
since the economic crisis significantly impacted ability of transitional countries to attract
foreign investment and aggravated their economic recovery.
(a) 2000-2006

(b) 2007-2012

(c) 2000-2012

Note: The horizontal axis displays the average level of GDP per capita in PPS index vis-à-vis EU-15,
and the vertical axis displays the average level of FDI (in per cent of GDP) in EU NMS.
Source: Eurostat, UNCTAD, authors' calculations
Figure 6 Relationship between FDI inflows and the level of convergence of EU NMS with EU-15
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The next part of the analysis examines the relationship between the level of FDI inflows and
the level of real economic convergence in CEE countries. Figure 6 reveals that the
relationship has a negative sign, i.e. largest amounts of FDI inflows were, on average,
attracted by least converged countries, while most converged countries, like Slovenia and
Czech Republic, recorded considerably less FDI flows. This is in line with the neo-classical
theory, which hypothesizes that capital will move from "north" to "south", i.e. from more
developed to less developed countries, due to higher marginal product of capital in the
"south". In Figure 6, it is evident that the relationship is relatively strong in all analysed
periods for NMS countries, especially during the second subperiod.

5. The regional impact of the crisis
The crisis brought to an end a long period during which regional disparities in GDP per capita
and unemployment were shrinking. Between 2000 and 2008, regional disparities measured
by coefficient of variation of GDP per capita dropped every single year from 115% to 80%
(see Figure 7). In 2009, those reductions in disparities came to a halt and grew in 2010 and
2011 to 102.2%. Furthermore, unemployment in NMS behaved similarly in the pre-crisis
period, after which unemployment disparities between NMS and EU-15 countries also slowly
began to rise.

Source: IMF WEO Database, authors' calculations
Figure 7 Regional convergence and the crisis

Enlargement has had a greater impact on disparities between regions than between
countries themselves. Degree of achieving real and nominal convergence is undoubtedly the
result of the quality of the pre-accession process and progress during the integration
process.
Eurostat data shows that the regions with the highest GDP per capita are found in southern
Germany, in the south of the UK, Italy and Belgium, Luxembourg, the Netherlands, Austria,
Ireland and Scandinavia. Regions around certain major cities, Madrid, Paris, Prague and
Bratislava, also fall into this category [8].
Less developed regions are concentrated in the southern, south-western and south-eastern
periphery of the Union, in Eastern Germany and the NMS, such as Croatia. There are also
significant differences of GDP per capita within the EU regions that range from 28.6% of the
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EU-28 average (7,200 PPS) in the region Severozapaden in Bulgaria to 320.3% (80,400
PPS) in the region of Inner London in the United Kingdom [8].
Data on the most developed and least developed NUTS 2 regions in NMS show that the
division between the most developed and least developed regions is relative (Figure 8).
Specifically, the graph shows that the least developed region in Slovenia (Vzhodna Slovenia)
and Czech Republic (Stredni Morava), bearing in mind the level of GDP per capita, is more
developed than Latvia, Lithuania and Estonia. This result speaks of great disparities among
EU NMS regions.

Source: Eurostat, authors' calculations
Note: Dark columns-the most developed NUTS 2 regions, White Columns-least developed NUTS 2
regions
Figure 8 GDP per capita by purchasing power (PPS), in the most developed and least developed
NUTS 2 regions in the new EU member states, in 2011

Figure 8 shows that some regions recorded above average level of GDP per capita relative
to the average in the EU-28 (25,200 PPS): Bratislavsky kraj (46,600 PPS), Praha (42,900
PPS), Bucureşti-Ilfov (30,700 PPS), Közép-Magyarország (27,600 PPS) and Mazowiecke
(26,700 PPS). On the other hand, some regions, although included in the category of the
most advanced regions in the NMS, however, are still far behind compared to the average of
the EU-28: Estonia (17,400 PPS), Lithuania (16,900 PPS), Kontinentalna Hrvatska (15,600
PPS) and Latvia (15,000 PPS), which is merely 60% of the EU-28 average.
Despite all the efforts of the European Union to overcome regional disparities, EU
enlargement with the NMS accounting for about 20% of the EU population, has resulted in
growing socioeconomic differences on the level of countries and at the regional level of the
Union [9].

6. Conclusion
In 2014, the Cohesion Policy programming period will start in the aftermath of the worst
recession of the last fifty years. The crisis has reversed the process of convergence of
regional GDP per capita and within the EU which will have implications for the increase of the
unemployment in most NMS.
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The lack of inflow of foreign direct investments in NMS, which could be a major engine of
growth in less developed countries, had an impact on the decreasing speed of their
convergence with EU-15. The conclusion is obvious, cohesion policy is extremely important
in economies with slower development and low accumulation of capital. Conversely, it is a
valuable incentive for a dynamic economy because it directs resources to disadvantaged
regions or activities in these regions.
Our work has shown that the Cohesion Fund resources were not used properly in the period
2007-2013 but will gain in significance in less developed NMS in the next financial period
until 2020. The reduction of regional disparities will be one of the key goals of the Cohesion
Policy. The future cohesion programmes should put particular emphasis on growthenhancing and job creating-investments in order to reduce regional disparities and
unemployment rates. This is why the Commission is proposing to concentrate resources on a
few, important areas such as employment (particularly for young people), training and
education, social inclusion, innovation and SMEs, energy efficiency and a low carbon
economy and is open to expand it to ICT infrastructures and digital growth measures.
However, the problem of creating capacity for the withdrawal of funds from the Cohesion
Fund remains highlighted, in particular in those NMS that so far have not significantly
participated in the program for the promotion of competitiveness and employment.
Governments of NMS with slower real GDP growth have a large task in fostering co-finance
of those projects which are of the highest economic interest to a particular country and have
a greater impact on growth, especially after the crisis in order to support competitiveness.
The practice has shown that EU funds are sometimes directed at investments into non-profit
projects. These types of projects are certainly needed, but only after the conditions for
growth of the economy as a whole have been created.
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This paper deals with increasing the attractiveness of a region, in terms of
labour market, by improving their family-friendliness approach. The aim of this
paper is to analysis definitions of “family”, “family-friendliness” in terms of
regional competitiveness. The method of the theoretical foundation is used to
develop a list of relevant indicators during this analyse. These indicators might
improve family-friendliness in the region and make the region more attractive
for high skilled migrants and successful enterprises not only in terms of work
but in terms of living conditions as well.
Key words
Family, Family-Friendliness, Globalization, Indicators, Regional Competitiveness.

1. Research problem
In today´s modern globalized world, demographic change is an inevitable
phenomenon. Ever increasing trends of free movement of people, services and
capital, and innovative communication systems affect the world population one way
or another. A reason is found in the definition of the term "globalization“:
„Globalization refers to those processes that are at work worldwide, cut national
boundaries, communities and organizations in new space-time connections integrate
in and Establishing a relationship and the world real as in the experience stronger
connect" [1].
By using different sources of information people get more knowledge about a huge
variety of professional, cultural, political, social and academic opportunities around
the world [2].This motivates people to get more experience in new fields [3]. As a
result, this tendency might have a significant impact on the regional and international
job market. Looking for decent living conditions with promising jobs, people move
and change their original place of residence for economically stable and successful
regions, cities and countries [2].By decision-making such “soft” factors as familyfriendliness shouldn´t be overlooked. Improving family-friendliness may prove
essential not only in attracting but also retaining high skilled migrants and their
families and the establishment of innovative enterprises as well into a specific region.
394
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

The central focus of this paper deals with increasing the attractiveness of a region, in
terms of labor market, by improving their family-friendliness approach. This paper will
focus in a case study carried out in the region of Heilbronn-Franken, Germany.
The research questions are formulated as follows:
•

How could be the “family-friendliness” evaluated in a region using the case study of the
Region Heilbronn-Franken? Which indicators are important by this evaluation?

Looking at the analysis of terms “regional competitiveness”, “family”, “familyfriendliness” and collecting data of the most important indicators for familyfriendliness the answer on this question will be presented in this paper.
This current work in progress paper is designed as follows:
First, the theoretical foundation of regional competitiveness, family, familyfriendliness and a short overview of studies in this research field as well.
Subsequently, the methodology will be explained and the first insights on data
analysis will be provided. Afterwards, we will provide the findings and conclusions.

2. Theoretical background
2.1 Regional Competitiveness
The meaning of regional competitiveness will be presented in the very beginning of
this paper with the reason to show the connection of “regional competitiveness” and
“family-friendliness” in the region. Even though nowadays there is no standardized
definition of such a term we will try to find the links between these two terms.
In order to define “regional competitiveness”, Snieška and Bruneckienė deal with two
separate terms – “region” and “competitiveness”. In terms of “region”, they define it
as part of a lager economic social space, which differs from other surrounding
territories in economic, social, demographic, cultural, natural, and infrastructure
systems connected by material and informational relations [4].
As for “competitiveness” it is a very difficult term to define, because of complexity of
the concept, plenty and variety of factors of competitiveness process. In their
research they concentrate on regional competitiveness. They define this term as “an
ability to use factors of competitiveness in order to make a competitive position and
maintain it” [4].Besides Meyer-Stamer deals with the term “competitiveness”.
According to him there are three different approaches to define it: a macroeconomic,
mesoeconomic or microeconoic [5].
This paper concentrates on the mesoeconomic definition according to which the
“regional competitiveness” is “the ability of a locality or region to generate high and
rising incomes and improve the livelihoods of the people living there” [5].There are
many indicators and factors which impact the level of regional competitiveness
[6].We can find them in models of regional competiveness such as the “Diamond
Model” of Porter (1998), the “Double Diamond” model of Rugman (2002), or the
“Regional competitiveness hat” model of Martin (2011), among others [6].Regarding
these models, the “family-friendliness” factor as part of the whole complex of
competitive advantages of the region will be assumed in this paper with a reason to
develop a list of relevant indicators, which might improve family-friendliness in the
region.
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2.2 Family
The central element of family-friendliness is family. It is not easy to define this term.
To understand better the meaning and the complexity of “family” several approaches
(sociological, legal, biological-genealogical, statistical, psychological, etc.) should be
taken into account here:
•
•
•
•
•

Sociological: Family is a network of people that live together in one or more family ties
across generations in interconnected households [7];
Legal: Family is small entity of modern style, where parents and children live together
[8];
Biological/genealogical: Family is a consanguinity [9];
Statistical: Families are communities living and doing their business together. It could be
people living together and individuals as well [9];
Psychologic: Families are intimate relationship systems which are characterized by
definition (two or more people share their lives in mutual relatedness), privacy (the
intimate relationship allows people to have a narrow habitat, durability (longer time
perspective of relationships, reciprocal obligations) and proximity (physical , mental and
emotional intimacy are permitted in these relationships) [10].

Considering all these definitions and using an extra definition from the German
„Siebten Familienbericht“ [11] we found out an operational definition for the analysis.
Families are biologically, socially or legally interconnected individuals; at least they
include two generations and pursue specific purposes. Families qualify as producers
of socially relevant goods (such as the decision to have children, upbringing and
education) and as producers of private goods, which are aimed at the satisfaction of
individual and relationship-specific needs (such as security and intimacy). As units
comprising several people and several generations, families exist in the temporal
sequence of two generations of couple and children and, where appropriate, sibling
constellations, which consist of biological, adoptive, foster or step-parents (parental
generation) having biological, adoptive, foster or stepchildren (filial generation) [10].
Supplementary we have to mention the fact, that during the years a lot of new familytypes have been developed [9]. Those of them, who are doing their own
performances on the labour market, will be a part of this research.
2.3 Family-friendliness
Family-friendliness is as broad term as family and is presented in many scientific
fields. From the table 1 giving an overview of family definitions it can be seen, how
different is the term “family-friendliness” as well as the different could be its
definitions. As it is seen there are many factors and indicators that need to be taken
into account in order to define family-friendliness for the regional context.
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Table 1: Family-friendliness: definitions, indicators

Approach

Definition

Indicators

•

all measures to support
individuals or groups in their
achievement and activities
they provide for family
members

•

Advice,
support,
participation,
demographics, attitudes and values image,
family-friendly establishments, health, child
care, local government, culture and leisure
time, networking, security, wealth / poverty,
housing and living environment

•

Location for economics:
Reconciling
family
and
professional work

•

Taking care of individual
needs of
employees, flexibility, to adapt changes in
society so that either an economic benefit
arises
or
disadvantages
can
be
compensated;

•

•
Support of women in their
professional activities

Good arrangements for taking care of their
family responsibilities;

•

•

Support of men in their
career

Involvement of fathers in the obligations of
domestic and family work;

•

•

Flexibility of an organization
towards its employees

Working time, division of work and working
place;

•

•

Familiar atmosphere on the
working place

The handling, the atmosphere and the
culture in the operation itself, the
involvement of employees´ families on
special occasions

•

Family-friendly
place

working

•

•

Governmental policy

Flex-time, Job sharing, temporary or
permanent switch to part-time, Allowing
work
away
from
the
worksite,
Maternity/paternity leave, Family medical
leave, Flexible emergency leave, Employee
and family health benefits, Child care, Elder
care, Family-oriented events, Familyoriented environment, Tuition for employee
education, College scholarships or loans
for employees' children, Including family
issues as part of an employee assistance
program

•

Totality
of
facilities,
infrastructure,
and
companies
with
familyfriendly commitment and
work to ensure livelihood of
families

•

Increasing the attractiveness of the region
as a residential area, improvement of family
friendly environment, and increasing
regional competitiveness

Sociological

Organizational
psychology

Economics

Governmental
policy

Source: own research

To sum up the table 1 it can be said that family-friendliness is a directly part of many
different spheres. Family-friendliness should be determinate by many indicators and
factors. All these definitions and factors make a basis for creating of definition of
family-friendliness for the regional context.
In this paper family-friendliness is defined as all measures supporting people in their
performances and activities. Thereby the wide range of possibilities different kinds is
provided: high-quality infrastructure of child care; primary, secondary and father
education opportunities; child-and family-friendly living-and working conditions, well397
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organized leisure time, cultural and religion possibilities, family support and the
reconciliation of family and working life as well. The enforcement of measures should
support long-term sustainable protection of social structures. All this will contribute to
regional development.

2.4 Overview of studies
In this part different studies in the research field of “family-friendliness” will be
presented. Firstly, it should be mentioned, that the family-friendliness is a wide
research field gaining in importance in many European countries in the last few years
[12]. In the literature we can find studies which deal with family-friendliness in
enterprises, municipalities, regions, with comparative approach on European level as
well.
For this paper I chose the studies where you can find indicators which could impact
the decision of families living or coming to the region to stay and to work there or to
leave.
Table 2: Studies, methodology
Study

Research
field

Time

Aim

Methology

Familyfriendliness
in
the
administrative
district
ElbeEster, Germany

municipal

2011

To
create
structures
and
services,
for
families
with
difficult
constellation and to
keep the district
attractive
for
families life.

Survey with citizens of
district;
expert
interviews
with
decision-makers

Familiyfriendliness
in
“Familienatlas”
in Germany

regional

2007, 2012

To
develop
the
catalogue
of
indicators,
which
are important for
mobile families by
assessment
of
attractiveness
region and decision
to come there. .

Assessment of the
region according to
indicators which are
divided into 4 groups:
•
•
•
•

the reconciliation
of
family
and
working life;
Living situation;
Education;
Offers
and
organization
of
family policy;

and supplemented by
framework conditions
in the region as
situation
on
the
labour market and
demography.
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According
this
schema 402 districts
and
regions
in
Germany
were
evaluated.

Familyfriendliness and
indicators for its
measurement

universal

2007

To
implement
family-friendliness
in German speaking
regions; to find out
the indicators for
measurement
of
family-friendliness

Survey according to 15
main indicators and
several test criteria

Familyfriendliness
index

International
comparison

2011

To find out, how
could Germany the
desired effects in
terms of familyfriendliness

Comparison of data of
different countries with
the family-friendliness
index
using
the
statistic
data from
each country.

Source: own research

As you can see there are different aims and methodology types for evaluation familyfriendliness on different research levels. In following chapter I will present you the
methodology I have chosen for my research project.

3. Methodology
As methodology we chose descriptive statistics to present our first findings.
Subsequently, for answering the research question we will use qualitative and
quantitative methods.
As the research objective is about examining a phenomenon within its complex reallife context and obtains in-depth understanding, a case design is the most
appropriate approach considering the guidelines on qualitative data collection and
analysis outlined by Yin [13]. As a case-study I will present the level of development
of family-friendliness in the region Heilbronn-Franken, Germany. The region
Heilbronn Franken in Germany is economically well developed industrial region,
which has a lot of to offer in sense of job, services, culture.
In the exploratory research I will use a combination of qualitative and quantitative
methodology. Several interviews with decision-makers of the region HeilbronnFranken, Germany and a survey of local citizens will be carried out in order to locate
the most important indicators for family-friendliness in region and to get information of
their satisfaction with the family-friendliness supply in the region.

4. Findings
In this paper we analysed “regional competitiveness”, “family”, “family-friendliness”
and found out a links between this terms. Using the findings from previous studies we
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presented a list of indicators, which importance for family-friendliness in the region
will be tested in the survey we developed for this reason.
All indicators are divided into nine groups:
Group 1: Reconciliation of family and working life;
Group 2: Family-friendly companies in the region;
Group 3: Living situation;
Group 4: Education;
Group 5: Leisure time;
Group 6: Infrastructure;
Group 7: Culture and religion;
Group 8: Enterprises, Institutions, Organisation;
Group 9: Safety.
Each group will be clarified with a curtain number of test factors for familyfriendliness. Besides we will supplement the whole picture of indicators with the
framework conditions in each region such as demography and labour market.

5. Contribution
This paper in progress contributes to current status quo of the research in this field in
several ways. From the literature review we can see that family-friendliness is an
important issue.
This research will close the gap of linking family-friendliness and attractiveness for
staying, living and working in the region for people, who are active on the labour
market.
This project may therefore advance the field in terms of creating a catalogue of
measures which allows to evaluate the family-friendliness level in a region and to
take measures for its improvement.
Using a case study the findings of this project contribute to the theoretical research
by providing empirical data of satisfaction of different types of families with familyfriendliness supply in the region.
The findings of this project will provide insight for practitioners in order to improve the
family-friendliness in the region using a measures catalogue.

6. Conclusions
Regarding the definition of family and the indicators showed in table 1, it is noticeable
how important sociological, organizational-psychological, economical and
governmental factors are for the assessment of family friendliness in a region. Their
improvement could contribute to enhance family-friendliness in the region and to
encourage the competitiveness of a region in order to attract high skilled migrants
and successful enterprises in terms of work and living conditions.
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In this paper, we consider a supply chain with one OEM (original equipment
manufacturers) and one retailer. The OEM can process both used and new parts for
the production of new products. The yield of the used parts procured for
remanufacturing is random. The OEM makes procurement and production decisions
and the retailer makes ordering decisions based on their own cost/incentive
structures. We study the role of uncertainties in the quality of returns (called the “yield
rate”) and the uncertain market demand on these decisions. The two parties in the
supply chain use either a push contract - where the retailer makes the inventory
decision and the manufacturer makes the production decision, i.e. all inventory risk is
pushed onto the retailer or a pull contract where the manufacturer decides how much
inventory to stock at the retailer and owns that inventory. We consider both short and
long manufacturing lead times. We present optimal solutions for four different
scenarios in addition to a base case scenario. We develop a model to obtain their
optimal policies for these different scenarios depending on the contract type and the
information the OEM has about the random yield rate. We compare the results of
different scenarios and develop managerial insights. We also evaluate the supply
chain performance. We fill an important gap in literature by examining the role of
alternative supply chain contracts, namely push and pull contracts, in the uncertain
yield problem in remanufacturing. Most studies in remanufacturing assume that the
lead times for remanufacturing and regular manufacturing to be equal. We, thus,
design an innovative supply chain.

Keywords
Supply chain management; Remanufacturing; Random yield; Supply chain contract; Game
theory

1. Introduction
With increased environmental concerns and stringent environmental laws, remanufacturing is
lately receiving growing attention. As can be expected, remanufacturing conserves energy,
materials, and equipment. It also has the potential to reduce the OEMs’ production costs
significantly in many industries. In the remanufacturing process, used products may come
from various sources like customer returns and cancelled orders, products damaged during
shipping, overstocks, and lease returns etc. It is logical to assume, therefore, that the quality
of these returned items may vary greatly from minor flaws to significant damages. Returned
products have to be inspected before they are put into the production system in order to find
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their conditions. Given the amount of used items procured and their conditions, the quantity
of remanufacturable parts which can finally be used for production is uncertain. Traditional
supply chain management has studied the problem of matching demand and supply
extensively, particularly from an inventory management standpoint. However, in a closedloop supply chain with remanufacturing as an alternative, it is not straightforward to
understand how the uncertain quality of the returned items would affect the supply chain
parties’ policies regarding procurement, production, ordering and so on.
In this paper, we consider a decentralized supply chain comprising one OEM and one
retailer. Our objective is to understand how the uncertainties in the quality of returns and the
uncertain market demand would influence the optimal policies (procurement, production, and
ordering) and the supply chain’s performance. The OEM manages a hybrid manufacturingremanufacturing system. It can procure a quantity of used products and then remanufacture
them. In addition, the OEM can also order new parts from external suppliers to serve as the
input of the production. The fraction of remanufacturable parts recovered from the pool of
used products, called the “yield rate”, is random. Moreover, lead times for manufacturing and
remanufacturing operations are unequal. This paper differs from earlier studies of random
yields which only model a single manufacturing system where the coordination between
manufacturing and remanufacturing in terms of the procurement and lead times is not
necessary. The retailer satisfies a stochastic market demand with his inventory. We consider
two alternative wholesale price contracts. One is the push contract, where the retailer is fully
responsible for the inventory decision whereas the OEM is fully responsible for the
production decision, i.e. all inventory risk is pushed onto the retailer [1]. The other is the pull
contract. One scenario represented by a pull contract is the so-called Vendor-ManagedInventory (VMI) system. In our paper, we first study an integrated supply chain, in which the
OEM and the retailer operate as a single firm. This is a case which would provide the firstbest solution. For the decentralized case, depending on which contract is adopted by the
firms and the lead times for manufacturing/remanufacturing, we classify four scenarios as (i)
push contract with short manufacturing lead time, (ii) push contract with long manufacturing
lead time, (iii) pull contract with short manufacturing lead time, and (iv) pull contract with long
manufacturing lead time.

2. Literature Review
Our study is particularly related to the literature on the random yield problem in the
production industry. Uncertain quality level for inputs that are product returns was studied in
[2]. A model for component reuse in product design was introduced in [3]. In another study,
[4] obtains optimum production quantity by solving a single-period, multi-product, downward
substitution model with random yields and demand. [5] studies the random yield problem in a
changing environment with a single period, multiple periods, and infinite periods.
Random yield problem in remanufacturing has received interest in the literature relatively
recently. [6] observes that the uncertainty in returns and demand can be a considerable
obstacle to following a consequently environmental-benign recovery strategy within a reverse
logistics system. [7] analyzes the effects of yield variation on the profitability of
remanufacturing, benefits of delaying pricing decisions until after yield realization, and value
of perfect yield rate information. [8] investigates how the profitability of reuse activities is
affected by uncertainty regarding the quality of returned products.
Another stream of literature relevant to our study is supply chain management with product
remanufacturing. [9] addresses the problem of choosing the appropriate reverse channel
structure for the collection of used products from customers. Uncertain quality of recovered
406
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

parts is studied in [10] and [11]. [12] focuses on the interaction between a manufacturer’s
reverse channel choice to collect postconsumer goods and the strategic product pricing
decisions in the forward channel when retailing is competitive. A hybrid system like ours is
studied in [13] in a dynamic setting using control theory and simulation and find that the
remanufacturing process improves the system dynamics performance. [14] develops an
integrated production inventory model with short life cycles and find that the critical decision
making factors include new technology evolution, remanufacturing ratio and holding costs.
However, the random yield problem in a decentralized supply chain with product
remanufacturing has not been studied. Our paper extends the earlier literature in
remanufacturing in the following respects. First, we address the yield randomness in
remanufacturing in a two-level supply chain setting. Secondly, we incorporate unequal lead
times for manufacturing and remanufacturing operations in our model formulation. Lastly, we
examine two most commonly adopted contract types (push and pull contracts) and their
effect on various optimal polices such as procurement, production, and ordering.

3. Model Structure
The basis of our framework is a model of a two-level supply chain with one OEM and one
retailer. The OEM produces new products in its hybrid manufacturing/remanufacturing
system which uses new parts and/or used parts as inputs. For the sake of simplicity, we
assume that the new product is composed of a single part and the new products made from
new parts and used parts are perfect substitutes in the market.
We use γ , called the yield rate, to denote the fraction of used products that contains
remanufacturable parts. γ is a random variable with a probability distribution function g (γ ) .
We use a stochastically proportional yield, i.e. the procurement quantity of used products, Q ,
is independent of the yield distribution g (γ ) . The OEM has to decide the following: (i) The
quantity of used products to be procured from the market, (ii) the procurement quantity of
new parts from its suppliers, and (iii) the production quantity of new products (production lot
size).
The retailer decides how many units to order from the OEM to satisfy a demand, denoted by
x, at a retail price p . The demand x is uncertain with a probability distribution function f (x ) .
The wholesale price charged by the OEM is w which is assumed to be exogenous.
We will use the following parameters and notations:
Q : quantity of used products the OEM decides to procure.

γ : yield rate (a random variable) denoting the fraction of used parts recovered from the used
products that are remanufacturable.
g (γ ) : probability density function (pdf) of the random yield rate.

c r and c n : acquisition cost per unit for used and new products, respectively.

q n : procurement quantity of new parts (order size).
q0 : total quantity of parts processed for production (production lot size).
q : the retailer’s order quantity.
w : OEM’s wholesale price per unit

p : retail price
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x : market demand for the products (a random variable).

f (x) : probability density function (pdf) of the random market demand.
We use superscripts M for OEM, R for retailer, and I for the integrated supply chain

4. The Model
In this section, we first present the integrated supply chain model, and then study the
decentralized supply chain model. As mentioned earlier, this would give rise to four models,
with two types of contracts (push and pull), and two lengths of manufacturing lead time (short
and long). The Integrated Supply Chain acts as a benchmark case and will give us a firstbest solution that will highlight the efficiency of supply chains which are either integrated or
where strategic alliance has been formed to make centralized decisions for the benefit of the
supply chain as a whole. We solve each model and obtain the optimal policies regarding
procurement, production, and ordering decisions. We then compare these policies.

4.1. Model 1 - Integrated Supply Chain Model
The integrated supply chain maximizes the sum of the OEM’s profit and the retailer’s profit.
The supply chain’s decisions are procurement and production quantities which can be
obtained in a two-stage decision making process.
Stage 1 decision variable: the procurement quantity of used products Q .
Stage 2 decision variable: the production quantity q0 .
The expected profit for the whole supply chain in the second stage is given by:
q0

∞

0

q0

Max E2I (π 2 Q, γ ) = −cn (q0 − γQ) + − q0 c p + ∫ pxf ( x)dx + ∫ pq0 f ( x)dx
q0

(1)

The first term is the cost of acquiring new parts. The second term is the total cost of
manufacturing. The last two terms are the expected revenue when demand x is less than
and more than the production quantity respectively.
Lemma 1: For any realized yield γQ from the first stage, the expected profit of the second
stage E X (π 2I Q , γ ) is concave in q0 , the production quantity.
Proposition 1: For any realized yield γQ from the first stage, the optimal production lot size
is given as follows:
q 0 ;

q0∗ = γQ;
q ;
 0

γQ ≤ q 0
for
for q 0 ≤ γQ ≤ q 0
for

γQ ≥ q 0

p − cp 

 p 

Where q = FX−1  p − cn − c p  and q0 = FX−1 



0


p



In the first stage, the supply chain’s problem is to maximize the expected profit with the
expectation being taken over the random yield rate.
Max π 1I = E [π 1I (Q)] = −cr Q + EΓ [π 2I ]

(2)

Q

s.t.

Q≥0

We now present the four cases mentioned earlier.
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4.2. Model 2 - Push Contract with Short Manufacturing Lead Time
With a push contract, the retailer orders q products from the OEM, pays w per unit and
bears all of the supply chain’s inventory risk. Since the manufacturing lead time is short, the
OEM can place an order for new parts with external suppliers after knowing the actual yield
of the used parts.
In this model, the OEM’s production quantity equals the retailer’s order, q0 = q . So the OEM’s
problem is a random yield problem with known demand from the retailer, and the retailer
faces a standard newsvendor problem with the order quantity q as her decision. The OEM’s
expected profit is
π M = −c r Q − c p q + ∫

q/Q

0

1

[ wq − c n (q − γQ)]g (γ )dγ + ∫

q/Q

wqg (γ )dγ

(3)
Lemma 2: (i) The OEM’s expected profit is concave in Q . The optimal Q ∗
satisfies: ∫

q/Q

0

γg (γ )dγ = cr / cn ;

(ii) Q∗ (q) = kq , where k is a constant and is determined by c r , c n , and g (γ ) ;
(iii) k is increasing in c n and decreasing in c r .
The retailer’s expected profit is given by:
q

∞

0

q

π R = − wq + ∫ pxf ( x )dx + ∫ pqf ( x) dx

(4)

Proposition 2: (i) The retailer’s expected profit is concave in q , the order quantity. (ii) The
optimal retailer quantity is given by: q ∗ = q0∗ = FX−1  p − w  .




p 

∗
Note that the OEM’s optimal production quantity is also equal to q , the optimal order

quantity. The total expected profit of the supply chain is π = π M + π R .

4.3. Model 3 - Pull Contract with Short Manufacturing Lead Time
Instead of a push contract, the OEM and the retailer can adopt a pull contract, which also
has a single wholesale price w . However, with a pull contract, the OEM makes the production
and inventory decisions for the supply chain and owns the products until they are sold. The
retailer pulls inventory from the OEM and leaves the OEM with all inventory risk, i.e. the
retailer buys from the OEM, who is like a newsvendor that faces the stochastic demand.
The OEM’s problem can also be analyzed using a two-stage decision-making process.
Stage 1 decision variables: the procurement quantities of new and used parts Q
and q n ( q n can be determined after observing the actual yield rate).
Stage 2 decision variables: the production quantity q0 .
For the OEM, given the realized yield γQ of used parts, the second-stage problem maximizes
the expected profit from the sale of products under demand uncertainty.
q0

∞

0

q0

Max E X (π 2M Q, γ ) = −c n (q 0 − γQ ) + − q 0 c p + ∫ wxf ( x )dx + ∫ wq 0 f ( x )dx
q0

(5)
409
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

Lemma 3: For any realized yield γQ from the first stage, the expected profit of the second
stage E X (π 2M Q, γ ) is concave in q0 , the production quantity.
Proposition 3: For any realized yield γQ from the first stage, the optimal production quantity
is given as follows:
q 0 ;

q0∗ = γQ;
q ;
 0

Where

γQ ≤ q 0
for
for q 0 ≤ γQ ≤ q0
for

γQ ≥ q0

 w − cn − c p
q 0 = FX−1 
w






and

 w − cp
q0 = FX−1 
 w





The retailer’s profit with pull contract is different from that with push contract. With pull
contract the OEM may stock inventory at the retailer with consignment, in which case the
retailer bears no inventory risk. Therefore for each new product sold in the market, the
retailer receives a fixed profit margin p − w . The retailer’s expected profit can be written as:
q0

∞

0

q0

π R = ( p − w)  ∫ xf ( x)dx + ∫ q0 f ( x)dx


(7)



The retailer’s profit π R is concave in the OEM’s production quantity q0 .
The total expected profit of the supply chain of pull contract with short manufacturing lead
time is π = π M + π R .

4.4. Model 4 - Push Contract with Long Manufacturing Lead Time
In this situation, the relatively long manufacturing lead time does not allow the OEM to meet
potential shortages in used parts with last-minute orders of new parts from external suppliers.
Thus, the quantity of new parts to be procured from suppliers must be decided at the
beginning of the production planning and before the realization of the yield rate. The OEM
can process all of new and used parts procured or only what is needed to satisfy the demand
which is the order placed by the retailer. Similarly, with a push contract, the retailer orders q
products from the OEM and pays w per unit. The retailer now acts as a newsvendor
because she bears all of the supply chain’s inventory risk. However, the OEM’s production
quantity is not always equal to the retailer’s order since the OEM procures new parts without
observing the realized yield rate. There could, therefore, be a mismatch between production
and order size, giving rise to overage or underage cost. The OEM’s problem is to maximize
the expected profit
Max π M = −cr Q − cn q n + ∫
Q , qn

( q − qn ) / Q

0

1

(w − c p )(γQ + q n ) g (γ )dγ + ∫

( q − qn ) / Q

(w − c p )qg (γ )dγ

The first-order derivatives are
( q − qn ) / Q
∂π M
=∫
( w − c p )γg (γ )dγ − c r
0
∂Q

( q − qn ) / Q
∂π M
=∫
(w − c p ) g (γ )dγ − c n
0
∂q n

(8)
(9)

Using Equations (8) and (9), we can derive the optimal used part procurement quantity as a
two-part function given in the next proposition.
410
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

Proposition 4: In a push contract with long manufacturing lead time, the OEM’s optimal
procurement quantities of new parts and used products Q and q n are given as follows:
q
 ∗
,
Q =
Z (Q )

∗
 Q = 0,

Where

q n∗ = 0
∗
n

q =q

q−q 
n
Z (Q ) = 
 Q 

1

for Z (Q ) < Z ( q n )
for Z (Q ) > Z ( q n )

and

q−q 
n
Z (q ) = 
n
Q 

2

are from equating Equation (8) and (9) to zero as the

FOC respectively. They are the critical yield rates that maximize the expected profit function.
Due to the long manufacturing lead time, the OEM cannot determine the procurement
quantity of new parts before the yield rate is realized. Therefore, once a q n is selected, the
remaining demand (q − q n ) will have to be satisfied by remanufacturing used parts, an
uncertain source. Proposition 4 gives an interesting guideline. It shows that the OEM either
uses only used parts and no new parts (in case the expected procurement cost for
remanufacturing is lower than that for manufacturing), or it only uses new parts and no used
parts otherwise.
Next, we consider a situation where the OEM has some remanufacturable used parts already
in stock, denoted by Q̂ which however is less than the optimal quantity Q ∗ .
Lemma 4: Let Z (Q) < Z (qn ) . If
from external suppliers. If

q
q
,
< Qˆ <
= Q∗
Z (qn )
Z (Q)

then it is still not optimal to order new parts

q
q
,
<
= Q∗
Z (q n ) Z (Q )

then the OEM’s optimal profit is achieved at

0 < Qˆ <

[Qˆ , q − Qˆ ⋅ Z (qn )]

ˆ
where Q̂ is the amount of remanufacturable used parts in stock and q − Q ⋅ Z (qn )
is the amount of new parts from external suppliers.

The above result has very interesting implications. It suggests that when the shortage of
used parts is not sufficiently large, the OEM should not procure new parts from suppliers.
Instead, the OEM should make up the shortage by procuring only used products. However, if
the stock level of used parts is low enough, then procuring all new parts is optimal for the
OEM.

4.5. Model 5 - Pull Contract with Long Manufacturing Lead Time
This scenario is similar to that in 4.3 except that the OEM has to procure new parts before
obtaining actual yield rate information. We employ a two-stage decision process to analyze
the problem. The OEM’s problem can be summarized as follows:
Stage 1 decision variables: the procurement quantities of new parts and used products Q
and q n ( q n must be determined before observing the actual yield rate).
Stage 2 decision variables: the production quantity q0 .
Given the realized yield γQ of used parts and the new parts q n , the OEM maximizes the
expected profit from the sale of products under demand uncertainty in the second stage.
q0

∞

0

q0

Max E X (π 4M Q , γ , q n ) = − c p q 0 + ∫ wxf ( x ) dx + ∫ wq 0 f ( x ) dx
q0

s.t. q0 ≤ γQ + q n
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Proposition 5: For any realized yield γQ and procurement quantity of new parts from the
first stage, the optimal production quantity is given as follows:
for γQ + q n ≤ q 0
γQ + q n ,
q 0∗ = 
q
,
for
γQ + q n ≥ q 0
0


Where

 w − cp
q 0 = FX−1 
 w





Stage 1 maximizes the expected profit E Γ [π 1M (Q, q n )] from procuring Q and q n units of used
products and new parts simultaneously, which is equal to the expected profit of the second
stage over yield uncertainty, E (π 2M Q, γ , q n ) , less the total acquisition costs of used products
and new parts, c r Q + c n q n . Thus the Stage 1 problem is:
Max EΓ [π 1M (Q, q n )] = −cr Q − cn q n + EΓ [π 2M ]
Q ,qn

s.t. Q ≥ 0, qn ≥ 0
Similarly for each new product sold in the market, the OEM transfers a fixed profit
margin p − w to the retailer. Therefore the retailer’s expected profit can be written as:
q0

∞

0

q0

π R = ( p − w)  ∫ xf ( x )dx + ∫ q 0 f ( x )dx 




π can also be shown as concave in q0 .
R

The total expected profit of the supply chain of pull contract with short manufacturing lead
time is π = π M + π R .

5. Model Comparison and Discussion
Based on the results obtained in section 4, we make some interesting observations on
integrated and decentralized models. The numbers in parentheses in this section represent
different models considered in Section 4.
Lemma 6: For any fixed pairs of Q and q n , the OEM’s optimal production quantities are
related as follows:
q0∗ (1) ≥ q0∗ (2) ;
q0∗ (1) ≥ q0∗ (3) ;

If q ≥ F −1  w − c n − c p  , then q 0∗ (5) ≥ q0∗ (3) .
n
X 



w



The integrated model leads to a higher production quantity than either in Model 2 or in Model
3. This makes sense because with a push contract in Model 2, the OEM faces a fixed
demand and can take advantage of it. In other words, the OEM can process more accurate
quantity of parts for production than the integrated model where the firm faces a stochastic
demand. With a pull contract in Model 3, even though the OEM bears the demand
uncertainty like the firm does in the integrated model, it only generate a revenue w for each
unit sold rather than p in the integrated model. Therefore the production quantity in Model 3
is smaller than that in the integrated model. Lemma 6 (iii) is counterintuitive. The OEM is
subject to greater uncertainty in Model 5 compared to Model 3, since it lacks information on
the yield before determining the procurement quantity of new parts. However, the OEM does
not necessarily produce more new products in Model 5. Only if the condition in Lemma 6 is
satisfied, then the production quantity in Model 5 outnumbers that of Model 3.
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Lemma 7: If Z (Q) < Z (qn ) , then Q∗ (2) < Q∗ (4) ; otherwise Q ∗ (2) > Q ∗ (4) .
Under the push contract with short manufacturing lead time, the OEM has the incentive to
rely more on the source which is certain, (i.e., new parts because the decision about the
procurement quantity of new parts is made after the yield is realized). This means the OEM
procures less used products and more new parts in Model 2. With long manufacturing lead
time (in Model 4), the OEM tends to procure more used products than Model 2 because it
cannot place last-minute order for new parts if there is any significant shortage in used parts.
Lemma 8: q ∗ ( 2) = q ∗ (4) .
With the assumption that the wholesale price and retail price are exogenous, the retailer’s
optimal order quantities in both Model 2 and 4 are solely determined by the stochastic
demand in a Newsvendor. Therefore the retailer orders same quantity of products from the
OEM in both models.

6. Conclusions
When returns of products and remanufacturing options have to be taken into consideration in
the production process, additional sources of complexity appear due to the following factors.
First, the recovered yield of returns is uncertain and the impact of this uncertainty will need to
be considered. Secondly, a second mode of parts supply, namely new parts from suppliers,
needed so the length of lead times with regular manufacturing needs to be considered.
Moreover, the demand itself is uncertain. In this paper, we address these issues in a
decentralized supply chain comprising one OEM and one retailer. We develop a model
where the decision variables are procurement quantities of new parts and used product and
production quantity for the OEM, and the order quantity of finished products for the retailer.
We present optimal solutions for four different scenarios in addition to a base case scenario.
Our paper makes a number of contributions to the existing literature. The first contribution is
that it develops a model for the uncertain yield problem in remanufacturing in a decentralized
setting. We determine the optimal decisions for the supply chain parties and show how the
random yield may impact their decisions in such a setting. Secondly, we fill an important gap
in literature by examining the role of alternative supply chain contracts, namely push and pull
contracts, in the uncertain yield problem in remanufacturing. Unlike most studies in
remanufacturing which assume the lead times for remanufacturing and regular
manufacturing to be equal, we consider a more realistic situation where the two lead times
differ.
In further research, several assumptions made in this paper can be relaxed to develop a
more general understanding of the random yield problem in remanufacturing. We have
assumed that there is only a single retailer in the model. It would be interesting to investigate
the case of multiple competing retailers. In our framework, the retail price and wholesales
price are assumed to be exogenous since they are not the focus of our paper. Future
research can incorporate them as decision variables to see how they interplay with other
decisions and the channel. A formal empirical analysis would be an interesting extension of
the paper.
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Economic crisis, rapidly developing economies of Asia, geopolitical changes and the
unstable environment of the Middle East, confer high levels of uncertainty and
imminent risk in formulating energy strategies who demand long-term scheduling.
Energy Policies are the key objective for any reputable statehood, who wants to be
energy-self-sufficient and independent in order to establish alliances and of course
maintain its critical functions and operations in times of crisis. The implementation of
those serious tasks embodies the critical stage of planning and anticipation of
upcoming hazards.
In this paper Grey Analysis Model (GM) and Monte Carlo Forecasting Simulation are
applied at first in real power generation data from the Cyprus Electricity Authority
(CEA) database, in order to produce future predictions of generation demand,
comparing and validating simultaneously existing forecasting models. Secondly the
correlation of the time discretization sensitivity of the input data is examined.
Power generation data is accumulated into different time series to be applied in
GM(1,1) Model and Monte Carlo Simulation. More specifically hourly raw data of power
generation are accumulated into daily and monthly data series respectively, aiming to
control the forecast response and reach the most effective and efficient level of
discretization.

Keywords
Demand Forecasting, GM(1,1), Grey Analysis , Monte Carlo Simulation, Power Generation,
Sensitivity Correlation

1. Introduction
The natural world is structured over mathematical sequences and principles. Although
computational procedures and algorithmic approaches are rapidly expanding in various
technological fields, there is a variety of problems that are still uncontrolled. As a result we try
to predict systems’ behavior under the current circumstances, by occasion. Grey Systems
theory, which was first proposed by Professor J. Deng in 1982, is the state-of-the-art in this
field of research and avoids the inherent defects of conventional statistical methods, only
requiring a limited amount of data to estimate the behavior of an uncertain system.
Grey Theory focuses on the relation between the construction of the analysis model, e.g.,
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GM(1,1), and circumstances such as: uncertainty, multi-data input, discrete data and
insufficient data through predicting and decision making [1].
Prediction models, as a key tool for Grey Analysis, are grounded on the notion that known
past data can be mirrored to the corresponding future frame. The present paper utilizes this
concept and its corresponding mathematical and algorithmic procedure to estimate and
predict present and future states of the examined system, related to energy issues [5].
On the other hand, Monte Carlo methods are well respected and valid in applied statistics.
They are generally used for comparing competing statistics for small samples under realistic
data conditions and to provide implementations of hypothesis tests that are more efficient
that exact tests. Monte Carlo methods are also a compromise between approximate
randomization and permutation tests.

2. Mathematical Background
2.1 GM(1,1) Grey Model
•

•

{

}

(0)
(0)
(0)
(0)
We define X = x (1), x (2),K, x (n) be a sequence of raw data, consisting of

suitable time points [3], depending on the nature of the case. In our scenario, monthly
and daily series of raw data is used in each case separately.
The GM(1,1) model can only be used in positive data sequences [2]. Since our raw data
values are positive, this model can be used to forecast the future values [3].

•

We calculate the new accumulating generator

•

Z (1) =

•

(1)
(1)
(1)
(1)
We calculate Z = z (2), z (3),K, z (n) where

•

k
1 (1)
x (k ), x (1) (k − 1), k = 2,3K , n} where X (1) = ∑ x 0 (i ), k = 1, 2,K , n
{
2
i =1

{

Z (1) =

}

1 (1)
{x (k ), x(1) (k − 1), k = 2,3,K, n} is a new sequence of data created by the
2

adjacent neighbor means.

•

a 
b 

(

T
Knowing that   = B B

)

−1

BT Y , where matrices Y , B

include the corresponding input data, we compute the

whitenization equation [3] (image or least square estimation equation) :

 dx (1) 
(1)

 + ax = b
 dt 
•

(1)

We calculate the time response function :

b
b

x̂ (1) (k +1) =  x (0) (1) −  e − at + , k = 1, 2, , n


a
a

(2)

and the inverse accumulation operator:
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x̂ (0) (k) = x̂ (1) (k) − x̂ (1) (k −1)

(3)

which is used to calculate the GM(1,1) estimation of known values and can also predict
the unknown.

2.2 Monte Carlo Simulation
Monte Carlo simulation uses numerical methods by generating samples of random numbers
to compute quantities of interest. Then simulates and tabulates the samples using its mean
and variance to construct probabilistic estimates. By defining the distribution of the given
data we set the distribution’s parameters.
Although many well-known distributions are suitable to fit the raw data, Log-Normal
distribution is the most appropriate to be applied, being important in the description of natural
phenomena [4]. In many natural processes of growth, the growth rate is independent of size
as occurs in electricity demand.
After estimating the two parameters of the Log-Normal distribution, we generated random
numbers based on the distribution of the given parameters. After sufficient amount of iterated
simulations we set the average mean of all simulations and refer to it as the Monte Carlo
Simulation series to be compared with the actual given data.

3. Data Methodology - Empirical Results
The pre-processing phase of the implementation process accomplishes the calculation of
monthly sums of electricity generation data, using quarter hour measurements for the
following sequence of years: 2007-2008-2009. This data was obtained from CEA online
database. Aiming to investigate three main objectives, GM(1,1) model was applied on
monthly generation values. These objectives are:
• The comparison of the predicted energy generation, which refers to the
corresponding month of the next year, with the actual generation data, concerning the
corresponding month of the year that follows.
• The calculation of the total sum of all monthly predicted generation values and its
comparison to the actual annual generation. In a nutshell, the conclusion to be drawn
is the deviation between what GM(1,1) predicts (or even estimates) and the actual
energy generation.
• The comparison between actual (a) annual, (b) predicted and (c) predicted by the
CEA generation.
More specifically, using monthly actual generation we materialize the first objective. The
prediction of the energy generation for January 2008, was based on real data concerning
January 2007, so it was feasible to compare GM(1,1) predicted generation referring to 2008,
to the actual generation of 2008. The same reasoning stands for predicted and real values in
the second section of Table 1, corresponding to year 2009.
More analytically, using the (2) function in the first section of Table 1, X (0) (1) is the actual
generation of January 2008 and k depicts the corresponding month. To this extent k = 1
stands for January 2007 and k = 24 corresponds to December 2008. Applying this sequence
we obtain 24 output values. The first 12 values correspond to the estimated values of the
input raw data of the 12 months of 2007. The remaining 12 values referring to k = 13,K , 24
indicate the predicted output values given, for January 2008 ( k = 13 ) until December 2008

( k = 24 ) . There have been no calculation assumptions and the difference between February
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2007 (28 days) and February 2008 (29 days) has been taken into consideration, meaning
that all the appropriate manipulations in case of leap years have been made.
Furthermore, concerning the Monte Carlo simulation, Log-Normal distribution was applied
over monthly power generation sums in order to obtain the necessary parameters to
implement the simulation. After ten simulated iterations we summed up the results and
calculated the average number of every single month to be compared with the actual
generation values and GM(1,1) predictions. As a result the corresponding plot is constituted
of three curves for Monte Carlo, GM(1,1) and actual power generation respectively.
The numerical results computed by GM(1,1) model are not close enough to CEA real data for
year 2008. A difference, about 10%, in annual generation prediction, comparing to CEA, is a
non-negligible quantity, since it corresponds to thousands of Wh of generated energy. Under
this notion and explanation, the relative error should be as small as possible. Comparing the
corresponded monthly values, the situation is obviously against GM(1,1) model, providing,
under the circumstances, unreliable information. These observations are easily proved by
plotting the results. The GM(1,1) curve shows an average generation value in a very slight
upward trend, and fails to approach the actual values and to trace the actual distribution,
leading to the conclusion that the sensitivity of monthly changes is fictitious.
On the contrary following to the same procedure, Monte Carlo’s response was more
accurate. Monte Carlo traced the curves’ trend for the most part, approximating the critical
peaks and power generation demands with error indications showing a range between 1% to
10% unlike GM(1,1) method that demonstrates significant deviations, reaching sometimes
percentage errors close to 30%.
Table 1 Comparison between Actual Monthly Generation applied in GM(1,1) and Monte Carlo
Simulation using monthly data.
Monte Carlo

GM(1,1)

ACTUAL 2008( × 10 )

Monthly( × 10 )

Error (%)

Monthly( × 10 )

Error (%)

4.56

4.09

10.36

4.27

6.36

4.08

3.53

13.44

4.33

6.13

3.36

3.43

2.08

4.39

30.65

3.17

3.11

2.04

4.46

40.69

3.50

3.46

1.19

4.52

29.14

4.31

4.23

1.91

4.59

6.50

5.40

5.27

2.33

4.66

13.70

5.38

5.09

5.42

4.73

12.08

4.57

4.22

7.64

4.80

5.03

3.67

3.74

1.81

4.87

32.70

3.31

3.36

1.60

4.94

49.24

5

5

5

3.80

3.87

1.87

5.01

31.84

49.1

47.4

3.49

55.6

13.15
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Table 2 Comparison between Actual Monthly Generation applied in GM(1,1) and Monte Carlo
Simulation using monthly data.
Monte Carlo

GM(1,1)

ACTUAL 2009( × 10 )

Monthly( × 10 )

Error (%)

Monthly( × 10 )

Error (%)

4.24

4.54

7.17

4.20

0.94

3.76

4.09

8.81

4.23

12.50

3.88

3.37

13.04

4.25

9.54

3.19

3.15

1.34

4.28

34.17

3.63

3.48

4.22

4.31

18.73

4.56

4.37

4.17

4.33

5.04

5.03

5.46

8.59

4.36

13.32

5.37

5.40

0.65

4.39

18.25

4.52

4.58

1.24

4.41

2.43

4.12

3.68

10.75

4.44

7.77

3.57

3.31

7.17

4.47

25.21

4.09

3.81

6.86

4.50

10.02

50.0

49.2

1.43

52.2

4.42

5

5

5

Figure 1 Actual Electricity Generation (MWh) in 2008 and 2009 compared to GM(1,1) Predicted and
Monte Carlo Simulated values.

The results for 2009 follow the same qualitative approach, although the computed prediction
values are closer to CEA actual data.
According to the objectives, it is apparent that using monthly electricity generation data, as
an input to GM(1,1) model, leads to non-accurate numerical results. The GM(1,1) prediction
that uses monthly approach (green-color curve in Figure 1) does not provide satisfactory
values, failing to predict the electricity generation in an acceptable manner. In a matter of
generation of thousands of Wh, our purpose is to achieve the accuracy of the model as high
as it can be, close to the actual generation. So we come easily to the conclusion that this
approach is inaccurate and inapplicable in practice.
On the other hand, Monte Carlo simulation still provides satisfactory output values but follows
a slight upward increment trend. Furthermore, it is remarkable that the daily approach
simulation for both methods led to reduction of the error percentage. Monte Carlo simulation
improved the overall model for the amount of 0,5% and GM(1,1) retrieved the spectacular
10% error percentage from the previous approach.
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4. Sensitivity Correlation
The output results prompted the interest of further investigation especially for the GM(1,1)
model in order to validate daily power generation forecasts. Six new objectives emerged:
• Monthly energy generation prediction based on the actual generation data of the previous
month. At this step the input of the GM(1,1) model was daily and not monthly. The last
step is to compare the results to the values of the previous method, where the time base
was monthly.
• The aggregation of all the monthly predicted generation values, comparing the deviation
of the actual annual generation, using again daily information on the GM(1,1) model.
• The comparison of both GM(1,1) outputs, emphasizing on the sensitivity of information
given as raw data to be applied, daily and monthly.
• The comparison of both GM(1,1) outputs to the actual generation values.
• Application of actual daily power generation values in Monte Carlo in order to produce
forecast simulation on daily basis.
• Comparison of both Monte Carlo output results and actual annual generation.
The following Table 3 constitutes an indicative example of the information used to calculate
the day-by-day prediction of the next month, using the corresponding information from the
previous one –concerning the GM(1,1) simulation. As for Monte Carlo Simulation all data
should be investigated in order to be validated on a statistical distribution, specifically LogNormal. Without loss of generality and in order to avoid displaying redundant numerical
calculations we selected a "high temperature season" month for 2008 and a "low
temperature season" month in 2009.
For GM(1,1) model, all the calculations are based on the (2) function. X (0) (1) is the actual
daily generation of May 1st, 2008 and k is the series number for days. k = 1,K , 61 , from May
1st, 2008 until June 30th. As for February 2009 "low temperature" scenario, k is the series
number for days. k = 1,K ,59 , from January 1st, 2009 until February 28th. The difference in
month durations (days) is individually calculated in every case scenario.
As previous, values for k = 1,K ,31 are estimation values for the actual raw data given as
input for May 1st k = 32,K, 61 and values are referred to the predicted daily values for June
1st

( k = 32 )

2008 to June 30th ( k = 61) . In the same manner for k = 1,K ,31 values

correspond to estimation data for January 2009 and values for k = 32,K,59 are predicted
daily values for February 2009. Figure 2, conveys that the second approach, based on daily
data information, approximates the actual values of energy generation for both methods
respectively. In order to have a better overview of the two approaches, and as well as to
compare the results with EAC actual data, Tables 3, 4 and Figure 2 summarize the outcome
of the results providing a consolidated overview.
The improved efficiency of the second methodology (using daily data), compared to the first
approach, is obviously more related to the actual data than the first one’s (using monthly
data).
According to this situation Monte Carlo demonstrates significant accuracy. Ten out of twelve
simulations showed error percentage between 1 to 6% which is very encouraging and easily
acceptable to be considered as a considerable forecasting method.
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Table 3 Comparison Overview between Actual Daily Power Generation, Monte Carlo Simulation and
GM(1,1) using daily data.
Monte Carlo

GM(1,1)

ACTUAL 2008( × 10 )

Daily( × 10 )

Error (%)

Daily( × 10 )

Error (%)

4.56

4.10

10.17

4.40

3.51

4.08

3.53

13.38

4.51

10.54

3.36

3.46

2.83

4.25

26.49

3.17

3.08

2.97

2.80

11.67

3.50

3.44

1.61

3.11

11.14

4.31

4.22

2.11

4.32

0.23

5.40

5.30

1.81

6.25

15.74

5.38

5.12

4.85

5.37

0.19

4.57

4.30

5.89

5.63

23.19

3.67

3.80

3.51

3.33

9.26

3.31

3.37

1.87

3.23

2.42

3.80

3.89

2.26

3.93

3.42

49.1

47.6

3.07

51.1

4.11

5

5

5

Table 4 Comparison Overview between Actual Daily Power Generation, Monte Carlo Simulation and
GM(1,1) using daily data.
Monte Carlo

GM(1,1)

ACTUAL 2009( × 10 )

Daily( × 10 )

Error (%)

Error (%)

8.16

Daily( × 10
5
)
4.62

4.24

4.59

3.76

4.11

9.32

3.72

1.06

3.88

3.39

12.52

4.88

25.77

3.19

3.20

0.32

3.67

15.05

3.63

3.56

1.83

3.24

10.74

4.56

4.41

3.26

4.29

5.92

5.03

5.46

8.63

5.93

17.89

5.37

5.38

0.27

4.21

21.60

4.52

4.56

0.79

5.02

11.06

4.12

3.71

10.01

3.42

16.99

3.57

3.31

7.38

3.90

9.24

4.09

3.97

2.91

3.88

5.13

50.0

49.7

0.61

50.8

1.64

5

5

8.96
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Figure 2 Actual Electricity Generation (MWh) in 2008 and 2009 compared to GM(1,1) Predicted and
Monte Carlo Simulated values applied with daily data.
Table 5 Comparison Overview between Actual Daily Power Generation of March 2008, GM(1,1) and
Monte Carlo Simulation applying daily data as input.
GM(1,1)
4
Daily( × 10 )
1.39

Error (%)

3/1/08

Actual March 08
4
( × 10 )
1.19

Error (%)

16.81

MC Daily
4
( × 10 )
1.19

3/2/08

1.09

1.39

27.39

1.08

1.25

3/3/08

1.25

1.38

10.83

0.98

21.18

3/4/08

1.22

1.38

13.47

1.14

6.12

3/5/08

1.20

1.38

14.98

1.14

5.04

3/6/08

1.18

1.38

17.06

1.13

3.85

3/7/08

1.15

1.38

20.26

1.12

2.64

3/8/08

1.06

1.38

29.69

1.09

2.71

3/9/08

0.95

1.38

44.46

0.99

3.68

3/10/08

0.92

1.38

49.35

0.89

2.76

3/11/08

1.12

1.38

23.43

1.05

6.30

3/12/08

1.13

1.37

21.02

1.09

3.82

3/13/08

1.16

1.37

17.67

1.23

5.41

3/14/08

1.15

1.37

18.65

1.3

13.16

3/15/08

1.07

1.37

28.61

1.28

19.84

3/16/08

0.97

1.37

40.79

1.11

14.08

3/17/08

1.12

1.37

22.33

0.98

12.19

3/18/08

1.13

1.37

21.22

1.15

2.01

3/19/08

1.11

1.37

23.76

1.19

7.28

3/20/08

1.12

1.36

21.01

1.12

0.68

3/21/08

1.11

1.36

22.25

1.14

2.50

3/22/08

1.02

1.36

33.15

1.15

13.04

3/23/08

0.91

1.36

49.19

1.05

15.71

3/24/08

1.07

1.36

27.41

0.93

12.61

3/25/08

0.93

1.36

46.22

1.12

20.31

3/26/08

1.04

1.36

30.15

1.14

8.88

3/27/08

1.09

1.36

24.82

1.11

2.24

3/28/08

1.10

1.36

23.87

1.10

0.40

0.12
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3/29/08

1.01

1.35

33.32

1.11

9.48

3/30/08

0.91

1.35

47.09

1.09

19.06

3/31/08

1.06

1.35

27.43

0.97

7.86

33.6

42.5

26.47

34.2

1.86

Table 6 Comparison Overview between Actual Daily Power Generation of Αugust 2009, GM(1,1) and
Monte Carlo Simulation applying daily data as input.
GM(1,1) Daily
4
( × 10 )
1.48

Error (%)

8/1/09

Actual Aug 09
4
( × 10 )
1.49

Error (%)

0.69

09 Monte Carlo
4
Daily ( × 10 )
1.87

8/2/09

1.93

1.47

23.67

1.85

3.83

8/3/09

1.76

1.46

16.91

1.70

3.31

8/4/09

1.62

1.45

10.64

1.54

5.32

8/5/09

1.91

1.45

23.96

1.85

3.10

8/6/09

1.66

1.44

13.15

1.84

10.81

8/7/09

1.97

1.43

27.55

1.81

8.13

8/8/09

1.96

1.42

27.59

1.85

5.81

8/9/09

1.87

1.41

24.70

1.86

0.60

8/10/09

1.66

1.41

14.96

1.70

2.79

8/11/09

1.50

1.40

6.83

1.54

2.39

8/12/09

1.74

1.39

20.29

1.73

0.60

8/13/09

1.78

1.38

22.60

1.68

5.62

8/14/09

1.73

1.37

20.59

1.60

7.45

8/15/09

1.70

1.36

20.20

1.65

2.94

8/16/09

1.65

1.36

17.73

1.47

10.97

8/17/09

1.54

1.35

12.28

1.52

1.02

8/18/09

1.50

1.34

10.86

1.48

1.28

8/19/09

1.64

1.33

18.81

1.76

7.61

8/20/09

1.70

1.33

21.86

1.79

5.46

8/21/09

1.74

1.32

24.33

1.79

2.82

8/22/09

1.79

1.31

26.74

1.86

4.11

8/23/09

1.83

1.30

29.04

1.87

1.93

8/24/09

1.74

1.30

25.28

1.76

0.98

8/25/09

1.64

1.29

21.15

1.62

1.11

8/26/09

1.74

1.28

26.56

1.88

8.07

8/27/09

1.84

1.27

30.94

1.93

4.76

8/28/09

1.76

1.27

27.99

1.92

8.82

8/29/09

1.76

1.26

28.22

1.99

13.63

8/30/09

1.80

1.25

30.63

1.93

7.21

8/31/09

1.70

1.24

27.13

1.73

1.43

53.7

42.1

21.51

54.4

1.36

25.78
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Figure 3 : Actual Electricity Generation (MWh) in March 2008 and August 2009 compared to GM(1,1)
Predicted and Monte Carlo Simulated values applying daily data.

5. Conclusions
Forecasting models in electricity generation are of great importance, due to their catalytic
influence in economy and environment. New approaches have to deal with a variety of
parameters, usually crunching large amount of data, aiming to predict the market demand
over the time. In this paper two forecasting approaches are developed, to validate, check and
improve CEA predictions for electricity generation. The methodology uses the GM(1,1) model
of Grey Analysis and Monte Carlo simulation taking into account series of real data as an
input, in daily and monthly basis, to investigate their influence.
The most important observation is achieved, by increasing the sensitivity of information
given, since GM(1,1) provides improved predicted output in correlation with the actual data
and Monte Carlo simulation provides significant accuracy reducing error losses below ten
percent. Using monthly data, as a sum to the annual electricity generation compared to the
actual data, was relatively accurate for GM(1,1) and satisfactory for Monte Carlo. However,
when the daily data approach applied on GM(1,1) and Monte Carlo simulation the predicted
values showed improved accuracy, even more accurate than the CEA predictions on annual
level, achieving to closely trace the demand variability.
Future work will investigate the sensitivity of the proposed methodology as a matter of time
(6-hour generation data level, 1-hour generation data level) for GM(1,1) and also examine
the behavior of Monte Carlo under several statistical distribution circumstances, in order to
increase the performance accuracy.
Since we are still energy-depended in electricity generation production by using inner drain
combustion technologies - for the most part, COx, NOx emissions are a major field that
should be taken into account. The environmental effect and the economic taxing bounce of
COx, NOx emissions in industrial, commercial or even domestic use could be avoided to an
extent by using significant predictive methods of electricity generation without spending at
the same time precious raw material.
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The aim of this paper is a presentation of data mining model that could be used for the
measurement of current and forecasting of the future customer profitability. The
purpose of this model is forecasting activities of individual customers in the future,
and values that company could expect in doing business with them. Modern customer
profitability analysis shows that product costs are only one part of the relation
enterprise-customer. A general framework for defining customer profitability, besides
pure financial items, has to include a lot of non-linear and non-financial elements.
Data mining methods do not use conventional learning methods that suffer from
imperfections such as inability to explicitly transfer the knowledge from experts to
machines or nonexistence of experts’ will for knowledge transfer. Data mining can
identify and adopt patterns and rules that exist in historical data stored in databases
and/or data warehouses. It could work equally well with nonlinear and nonfinancial
elements of environment which have influence on profitability results. Neural
networks approved their capability for approximate description of any continuous
function. Together with robust methods of genetic algorithms used in the learning
process of networks, they make a good choice in the process of selecting methods for
forecasting customer profitability. The proposed model for the forecasting of the
customer profitability uses two data mining methods: neural networks and genetic
algorithm.
The paper presents results of empirical research related to forecasting of customer
determination to specific segment made in a company which produces and distributes
products like dry fruits, nuts, seeds and cereals for the market of South-East Europe.

Keywords
Customer profitability, data mining, genetic algorithm, neural network

1. Introduction
Analysis of business operations shows that product costs are only one part of the relation
enterprise-customer. This relation is burdened with other different costs generated by
business activities like inbound logistics, administration of customer orders, sale, marketing
and post-sales services. Customers, consistent with their own characteristics, differ a lot in
the allocation of these costs. The first theoretical analysis related to this issue has started
with work of [1], [2] and [3] in 1990s. The main contribution of all these works is that each
monetary unit of revenue does not participate in profit in the same way. So, the focus has
been changed on a particular customer and measurement of the revenue’s monetary unit
“value” emerged from doing business with this customer. This value is represented by the
difference between revenue and costs that arise from doing business with the customer.
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While revenue presentation is a relatively simple, presentation of costs is a complex problem.
Calculation of customer profitability starts with a deduction of product costs and proceeds
with the recognition and deduction of other types of costs which strain on this business
transaction.
Modern customer profitability analysis (CPA) refers to trends in business profitability
research, measured at the customer level. Van Triest [4] distinguishes costs related to
physical product delivery, targeted customer costs and the costs that could not be allocated
to the individual customer. Shapiro [1] divides costs to the costs before sale, production
costs, distribution costs and costs for post-sale service.
Calculation of individual/group customer profitability gives a basis for a detailed analysis of
customer profitability distribution inside a company. Some empirical researches [3], [5], [6],
[7] have results that make this field very interesting from the point of analysis and
management of customer distribution. Management of unprofitable, but also of profitable
customers, is a natural continuation of these researches. Correct and exact calculation of
customer costs and identification of profitability dispersion, make the basis for defining of
strategy for management of unprofitable customers and establishing the corresponding
infrastructure for its implementation. Repeated evaluation of customer relationship, customer
education, renewed negotiation about sales conditions, customers’ migration, and as a final
step, termination of business relations with the customer, are only some of the activities of
the highly intensive process of customer management [8].
Enforcement of strategic customer management based on retrospective analysis has
become insufficient for survival on the global market. One different approach to profitability,
view on prospective customer profitability, brings a completely new knowledge important for
decision making process. Prospective customer analysis forecasts elements of business
relationship with the customer during its future lifetime (as the customer of the company),
finding basis for forecasting in the retrospective analysis. Data mining methods, as neural
networks and genetic algorithms, are especially suitable for this type of analysis.
Neural networks do not use conventional learning methods that suffer from imperfections
such as inability to explicitly transfer of knowledge from experts to machines or nonexistence
of experts’ will for knowledge transfer. On the contrary, the knowledge stored in historical
cases makes the basis for neural network learning. It means that instead of request that
expert articulates knowledge and then enables the machine to absorb such articulated
knowledge, neural networks are capable to identify and absorb hidden knowledge and
patterns of behavior that are stored in historical data of retrospective customer analysis.
They could work equally well with nonlinear and nonfinancial elements of environment which
have influence on profitability results. Neural networks approved their capability for
approximate description of any continuous function. That characteristic makes them a good
choice in the process of selecting methods for forecasting customer profitability.
This paper presents results of empirical research, based on neural networks and genetic
algorithm, related to forecasting of customer determination to specific segments.

2. Analysis of Customer Profitability
Business subjects present the profitability of their business using aggregate values.
Measures like market share, relative market share, market penetration, brand penetration,
customer satisfaction, total revenue, total costs, marketing costs and so on, show the way
how company works with their customers as a whole. Continuous management tendency for
improving the business results lead to necessity of analyzing individual customers. From that
perspective, it is not enough anymore that company is agile and efficient in its business. The
company should have to be the part of the value chain and to have suppliers and customer
that will not decrease its profit margin. Results of customer profitability analysis presented in
this paper, shows that every customer is not equally valuable, i.e. profitable, for company.
That is the reason why it is not enough for a company to rely on detail analysis of existing
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customer data, but it should be focused on proactive and predictive customer management.
Prerequisites for that are big volumes of quality data (data warehouse) and understanding of
data mining methods.

2.1 Individual Customer Value
Customer profitability is represented by the difference between revenue and costs that arise
from doing business with the customer in a defined period of time. The most of empirical
phenomena, including sale, are following Pareto’s rule 20-80: 20% of products or customers
realize 80% of sales. But, detailed analysis of customer profitability phenomenon denied
Pareto’s rule. Kaplan [9] in his explanations mentioned “whale curve” which made the
relation between cumulative profit and customers (Figure 1.). If there are on x-coordinate
customers ordered by the profit they make, curve gives an interesting result: 20% of the most
profitable customers generate 150-300% of total profit, next 70% are around break even and
last 10% generate the loss of 50-200% of total profit, leading cumulative profit at the level of
realized profit (curve ended in the point of 100% profit).
So, “whale curve” once again point out that not all customers are of equal value. According to
the results of “whale curve” the customers should be divided into three different layers [10]:
1. Top segment customers: The most valuable and loyal customers. The company
should do everything that can keep that customer and have to devote to them more
attention and award them for their loyalty.
2. The second segment customers: Customers with average-small profit. Those
customers have potential for growth and transition into top segment customers.
3. The third segment customers: Customers whose servicing cause loss for company.

Figure 1 Cumulative customer profitability - „whale curve“ [9]

Total result of company could be improved by actions customized to different customer
segments. Kaplan [9], according to their nature, classifies those actions into three groups:
1. Process improvement
2. Price decisions
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3. Modify relationships with customers.
The third group opens the room for the possibility of improvement of customer loyalty and
profitability measurement in order to represent and the forecast relationship between
individual customers and company. The quantity and characteristics of the parameters of
customer profitability point to the complexity of problem, measurement and forecast.
Generally, the profitability is presented as financial item. But, a lot of nonfinancial factors like
customer satisfaction, loyalty or reputation, have an important influence on the financial
performance of the company, especially on long term. So, per example, customer
satisfaction is preceding customer loyalty, while the result of customer loyalty is his
profitability. The important place in research of customer profitability belongs defining and
measuring of customers’ costs.

3. Forecasting of Segmentation
The data source for research related to customer segmentation was a data warehouse of the
company which produces and distributes products like dry fruits, nuts, seeds and cereals for
the market of South-East Europe and for the period 2008 - 2013.
Table 1 Data used in customer segmentation
No.

Data

1
2

Year
Customer

Description

Input/Output
variable
N/A
N/A

Year to which data refers
Customer to which data
refers
3
Cost
Total costs of business with
N/A
customer in observed year
4
Revenue
Total revenue realized by
Input
the customer in observed
year
5
No of
Total number of deliveries to Input
deliveries
customer in observed year
6
No of products Total number of different
Input
products in customer trade
in observed year
7
No of delivery
Total number of different
Input
places where products were
places
delivered to customers in
observed year
8
Net margin
Net margin realized in
N/A
customer trade in observed
year
9
No of returns
Total number of returns of
Input
good in customer trade in
observed year
10
Value of
Total value of returns of
Input
good in customer trade in
returns
observed year
11
Value of
Total value of the discount
Input
given to customers in
discount
customer trade in observed
year
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12

Customer
segment

Determination to segment
based on realized customer
business results in observed
year

Output

All customers are, according to data from Table 1., classified into corresponding segments
(defined in the previous paragraph). The combination of data mining methods, neural
networks and genetic algorithm, was used during research in two different ways.
The first way of use (Application 1) should confirm the capacity of classification of used data
mining methods related to aligning of customers in the adequate segment. In that process,
input values of the network were not variables used for direct calculation of net profit, nor net
profit as base indicator for defining determination of customer to a particular segment. The
output network variable was determined to segment.
The second way of use (Application 2) should present predictive capacity of combination of
neural network and genetic algorithm. The starting point was the same data set, but limited
by time. Namely, the idea was to use the same indicators from former example, but limited to
first quarter.
The main hypothesis was: If network shows the ability to predict correct determination to
customer segment that will be at the end of the year, based on value of input variables for
the first quarter, it means that network has predictive capacity.
Proven hypothesis means that customer management could get mechanism for better
defining a course of action related to correcting customers’ behavior and directing of
customers into the preferred segment.
In the both ways of usage, the input set of data (revenue, number of products, number of
delivery places, number of deliveries, values of returns, number of returns and discount
value) was divided to:
• Training data (60%),
• Cross Validation data (15%) and
• Testing data (25%).
As a software tool was used NeuroSolutions for Excel version 6.20 of company
NeuroDimension. Tool Express Builder was used for comparison of results of different types
of neural network: MLP-Multi Layer Perceptron, LR-Linear Regression, PNN-Probabilistinc
Neural Network, RBF-Radial Basis Function, MLPPCA-Multi Layer Perceptron with Principle
Component Analysis, SVM- Classification Support Vector Machine, GFF- Generalized
Feedforward, TDNN- Time-Delay Network, TLRN- Time-Lag Recurrent Network and RNRecurrent Network. The number of epochs was 100.
Test results of the first set of data, which were used for testing classification ability of the
model, were declared architecture of TLR-1-B-L network as the best (Figure 2). It is TimeLag Recurrent network with one hidden layer, back-propagation algorithm for calculating
weight factors with Levenberg Marquardt learning rule. Performances of winning network are
given in tables 2 and 3. Moving of MSE through epochs during the learning process of the
network is shown on Figure 4. The network had a minimal error in the case of the training set
in 100 epochs, while in the case of validation set network reached the best result in 60
epochs.
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Test results of the second data set, which were used for testing predictive ability of the
model, were again declared TLR-1-B-L network (Figure 3) as the optimal one.

Figure 2 Summary of all Networks for Application 1

Table 2 Metrics of Best-Performing networks for Application 1.
Training
1119
0.063364
0.834589
1000
116
89.37%

# of Rows
MSE
Correlation (r)
# Correct
# Incorrect
% Correct

Cross Val.
280
0.072902
0.859821
255
25
91.07%

Testing
466
0.10821
0.721165
417
49
89.48%

Table 3 Final and Minimum MSE for Application 1.
Best Networks
Epoch #
Minimum MSE
Final MSE

Training
100
0.081282197
0.081282197

Cross Validation
60
0.096099236
0.112787966

The results of Time-Lag Recurrent network with one hidden layer, back-propagation
algorithm and Levenberg Marquardt learning rule are presented in tables 4 and 5. Moving of
MSE through epochs during the learning process of the network is shown on Figure 5. In the
case of the training set network had a minimal error in 67 epoch, while in the case of
validation set network reached the best result in 18 epoch.
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Figure 3 Summary of all Networks for Application 2

Figure 4 MSE versus Epoch for Application 1

Table 4 Metrics of Best-Performing networks for Application 2.

# of Rows
MSE
Correlation (r)
# Correct
# Incorrect
% Correct

Training
1119
0.120472
0.657274
910
206
81.32%

Cross Val.
280
0.074673
0.828295
247
33
88.21%

Testing
466
0.070313
0.839272
427
39
91.63%
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Table 5 Final and Minimum MSE for Application 2.
Best Networks
Epoch #
Minimum MSE
Final MSE

Training
67
0.115984412
0.116321311

Cross Validation
18
0.108177511
0.193587018

Figure 5 MSE versus Epoch for Application 2

After initial network training for application 2 and achieved results which were presented
previously, genetic algorithm was used for network optimization. Training parameters were
set on as follows: the number of epochs on 100, maximum number of generations on 100
and the value of a population of 50. During the process of optimization, genetic algorithm
optimized selection of input variables, step size, value of momentum and the number of
neurons in the hidden layer of the network. The goal of such optimization is finding
parameters which will result in a minimal error of the network. After a cycle of optimization by
use of genetic algorithm was finished, the error of the network was reduced as it is presented
in Table 6.

Table 6 Final and Minimum Minimum MSE for Application 2 after generic optimization.
Optimization Summary
Generation #
Minimum MSE
Final MSE

Best Fitness
41
0.068023024
0.068023024

Average Fitness
48
0.068023024
0.078712643
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4. Conclusions
The results of presented research showed that classification based on neural networks and
genetic algorithm - used for defining network weight factors - could be the efficiency used in
customer segmentation. This combination of neural networks and genetic algorithm
approved its applicability with classification precision of 89.37 - 91.07% and with prediction
precision of 81.32 – 91.63% in the conducted research.
The further research should include new variables into model, taking into account the
number of parameters that defined customer profitability. Since neural networks have the
ability to equally well process financial and nonfinancial factors like customer satisfaction or
loyalty, it opens new possibilities for more complex applications of these methods, all with a
main goal to ensure data necessary for decision making process related to customer
management.
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This paper presents a methodological approach designed for the enhancement and
widening of the solar thermal market in the geographical area of South East Europe,
focusing mainly on domestic hot water heating systems and applications. The
presented methodological approach deals with the three axes that are considered
essential for the development of this market, which are the policy axis, the market
operator axis and the public awareness axis. The methodological approach deals with
the different phases that a solar thermal project has to go through: the assessment
phase, the project preparation phase and the project implementation phase and
details the different guidelines that have to be followed in each phase. The
assessment phase comprises the Framework Assessment Guideline, the Cost
Effectiveness Analysis Guideline, and the Stakeholder Involvement Guideline. The
project preparation phase consists of the Project Specification Guideline and the
Quality Assurance and Risk Management Guideline. Finally, the project
implementation phase is built upon the Participation and Awareness Guideline, the
Financial Incentives Guideline, the Training and Support Guideline and the Project
Evaluation Guideline. The presented methodological approach has been pivotally
applied in different countries of the South East Europe area, which presents a high
degree of diversity with reference to the solar thermal market development and
maturity level. The paper presents experiences and lessons learned from the
application of the methodological approach in South East Europe. The work that is
presented in this paper has been financed in the framework of the
WidetheSEEbySuccMod project of the South East Europe Transnational Cooperation
Programme and is supported by the KRIPIS VISETAK project.
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1. Introduction
European solar thermal market has a high potential for growth as exhibited by the low
installed solar thermal capacity per inhabitant in the different European countries [1], [2]. The
top 5 European countries with reference to installed solar thermal capacity per 1000
inhabitants are Cyprus, Austria, Greece, Switzerland and Germany. In fact they are the only
countries with installed solar thermal capacity in operation greater than 100 kWth at the end
of 2010, the rest of Europe being well below this figure.
The European framework is supportive for the market growth and development and this
could be beneficial for the citizens, the environment and the local economies. The citizens
can find in solar thermal solutions a way to reduce their overall energy costs as getting
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domestic hot water from the sun can reduce their dependence on conventional fuels or
electricity. The reduction in conventional fuels or electricity for domestic hot water provision
also reduces the Green House Gases emissions contributing to a cleaner environment and
helping reverse the climate change process. Finally, local economies can benefit both
directly through the development of a highly dynamic sector and the creation of new jobs as
well as indirectly reducing their dependence of imports of conventional fuels.
Different barriers and constraints exist that inhibit the growth of the solar thermal market in
South East Europe. With the exception of Austria and Greece that are leading the European
solar thermal market in terms of installed capacity per capita, the rest of the countries in the
area have a long way to go in order to reach similar levels of capacity in operation. Three
areas of intervention are necessary to overcome the shortcomings of the market and lead to
its overall growth: the area of subvention and financial aid policies, the area of market
operator qualifications and the area of House Owner Market enhancement. Distinct
Guidelines relevant to the three aforementioned areas detailing the needed actions to be
taken are presented in this paper. These Guidelines stem out of a common methodology
proposed for the preparation, design and implementation phases of any Solar Thermal
Project.
Chapter 2 presents the Methodological Approach followed and its individual steps. Chapter 3
presents lessons learned and suggestions from the application of the Methodological
Approach in different countries of the South East Europe area. Finally Chapter 4 presents
Discussion and Conclusions.

2. Methodological Approach
The differences presented by European states with reference to the utilisation of solar
thermal energy as well as the high potential presented for the European economy by the
widening of this market, present a challenge for Europe in general and the South East
Europe area in particular. The proposed Methodological Approach [3] aims at contributing in
the overall problematic on how to address this challenge. This contribution is derived from
successful experiences that have been identified and assessed.
Any solar thermal energy project undergoes in general three phases: the assessment phase,
the project preparation phase and the project implementation phase.
The assessment phase is relevant to the elaboration of a “business plan” of the project. This
phase needs to first of all investigate the overall framework for the development of the project
in terms of applicable laws that vary from country to country and potentially from region to
region, as well as identify the barriers set by this framework. Secondly, a cost effectiveness
analysis needs to be performed taking into account the market potential for the exploitation of
solar thermal energy in the framework of the project as well as the associated payback
period. Thirdly, stakeholder involvement is necessary right from the assessment phase,
including end-users for the identification of the market needs and their requirements, experts
for the project specifications, and entrepreneurs and potential financiers for the project
financing.
The project preparation phase is relevant to the overall project study that will guide the
implementation phase. This phase includes the detailed project specification, including the
processes involved and different activities associated with its implementation, the relevant
quality assurance mechanisms and risk management.
The project implementation phase needs to deal with different issues ranging from
participatory processes and awareness campaigns for making the scope of the project well
known and understood by the target audiences, the application or utilisation of financial
incentives both for the adoption of the project by the end users and the necessary
investments, the training services as well as support services associated with the overall
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Implementation
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Preparation
Phase

Assessment
Phase

project and the overall evaluation of the project implementation in order to address possible
risks that could jeopardise the overall project implementation.
The Methodological Approach is built around specific Guidelines related to the above phases
that may be utilised by the different target audiences in order to ensure an efficient project
implementation and the resulting widening of the SEE solar thermal market.

Figure 1 Methodological Approach

2.1 Solar Thermal Project Assessment phase
The Project Assessment phase is quite important in order to identify whether there is a
potential for a successful project in an area or not. It is actually the phase of the elaboration
of a “business plan” for the specific project and needs to be undertaken in order to be
possible to showcase the anticipated benefits from its implementation. It comprises the
Framework Assessment, the Cost Effectiveness Analysis and the Stakeholder Involvement
Guidelines.
The purpose of the Framework Assessment Guideline is to investigate the overall framework
for the development of the project in terms of applicable laws that vary from country to
country and potentially from region to region, as well as identify the barriers set by this
framework. In this context a clear and concise report should be built for the overall framework
related to the specific project. The report should comprise the relevant legal framework, the
potential barriers set by this framework that could influence the project implementation, and
the relevant regulatory framework. This report actually describes the current status from the
legislative and regulatory point of view and may dictate the need for framework condition
changes.
The purpose of the Cost Effectiveness Analysis Guideline is to investigate the cost
effectiveness of the project, determining the potential market as well as the pay back period
of the project implementation. In this context a clear and concise report should be built on the
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cost effectiveness of the project that would analyse the project benefits from the economical
point of view. This report should analyse the status of the solar thermal market in the area of
the project and sector of the project implementation, the potential for the solar thermal
market growth in the area and the potential applications, the results of the market growth in
terms of economic growth and employment, the results of the market growth in terms of
energy savings and money savings, the results of the market growth in terms of fossil fuel
and electricity independence and environmental friendliness, the investment costs
associated with the project, the operative and other costs associated with the project, the
available subsidies that could be utilized and the payback period of the project and return of
investment. At the end of this step the Framework Assessment and the Cost Effectiveness
Analysis provide the Solar Thermal Project “Business Plan”.
The purpose of the Stakeholder Involvement Guideline is to involve the different stakeholders
that are relevant to the project and get feedback that is necessary for the finalization of the
project requirements. In this context the project requirements should be elaborated. They
document should comprise: a) Feedback from the end-users of the project on the expected
benefits and services from the project implementation. Depending on the project type and
target audience, this feedback should come from home owners, the industry, local authorise,
etc. b) Feedback from experts related to the state-of-the-art and state-of-research
associated with the project implementation. Experts could come from the technical world, the
academic / research world as well energy agencies and similar organisations. Results on the
collaboration of experts with technology providers / installers / trade associations and also
local authorities could be also useful. c) Feedback from investors and entrepreneurs
associated with the project financing. Such bodies would provide input on the feasibility of
the necessary investments. d) Feedback from policy makers and market operators with
reference to the definition of adequate subsidy measures and policies that could enhance the
solar thermal technology market.

2.2 Solar Thermal Project Preparation phase
The project preparation phase is relevant to the overall project study that will guide the
implementation phase. This phase includes the detailed project specification, including the
processes involved and different activities associated with its implementation, and the
relevant quality assurance mechanisms and risk management. It comprises the Project
Specification and the Quality Assurance and Risk Management Guidelines.
The purpose of the Project Specification Guideline is to provide the detailed specification of
the project. In this context a clear and concise project specification should be built, providing
the details of the project implementation and the necessary processes. It should comprise
the potential framework adjustments and new regulations required, the overall policy
package associated with the project and its interdependencies with the legal framework at a
local / regional, national and European level, the specifications of the different actions that
will comprise the bundle of activities envisaged in order to both address the end-user
requirements, the state-of-the-art in the market and the investment expectations, the
individual sets of applications envisaged in the framework of the project as well as their
expected targets, the expected solar thermal energy utilisation as a result of the project
implementation. Pilot installations of solar thermal systems should point the way.
The purpose of the Quality Assurance and Risk Management Guideline is to address quality
assurance and risk management issues of the project implementation. In this context it
should address a number of quality assurance issues and risk management concerns.
Quality and risk management are quite critical for the overall trust of the targeted end-users
in the adoption of solar thermal technologies. Their lack could actually jeopardize the
development of the market as the example in Italy showcases. Quality assurance and risk
management should identify a set or rules that should be easily understandable, immediately
enforceable or enforceable after a specific compliance period, conformant with existing
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standardisations, with a priority to European standards, concise and comprehensive, lifecycle oriented, integrating the different implementation phases from the installation, to the
operation, maintenance, and replacement or recycling, and finally service oriented in terms
or required services for the overall life cycle management of the project.

2.3 Solar Thermal Project Implementation phase
The project implementation phase needs to deal with different issues ranging from
participatory processes and awareness campaigns for making the scope of the project well
known and understood by the target audiences, the application or utilisation of financial
incentives both for the adoption of the project by the end users and the necessary
investments, the training services as well as support services associated with the overall
project and the overall evaluation of the project implementation in order to address possible
risks that could jeopardise the overall project implementation. It comprises the Participation
and Awareness Guideline, the Financial Incentives Guideline, the Training and Support
Guideline and the Project Evaluation Guideline.
The purpose of the Participation and Awareness Guideline is to promote the project
principles towards the targeted audiences as well as to involve the stakeholders in an area.
In this context a solid communication strategy for the project is needed identifying the
communication objectives, the targeted audiences, the communication message, the
communication events, the communication calendar, the overall communication principles.
The information provided by the communication events of the project should be accurate,
identifying the actual situation with reference to solar energy technologies and presenting the
real overall potential of these technologies.
The purpose of the Financial Incentives Guideline is to utilise the available financial tools for
project financing and relevant investments as well as to establish new tools in order to
promote the widening of the market. In this context it should communicate the existing
mechanisms for the financing of the needed investments relevant to the solar thermal energy
technologies and make them known to the targeted audiences. Such mechanisms might
include loans, tax deductions, increase in depreciation rates, ESCOs, third party financing.
These mechanisms could be applicable at a local, regional or national level. Projects
involving policy makers could utilise subsets of such mechanisms in order to mix and match
them into financing mechanism bundles applicable in their regions and associated with the
individual profile of their citizens.
The purpose of the Training and Support Guideline is to identify the needed services in terms
of professional training and support towards the end users of solar thermal energy
technologies. In this context it should deal with the training of professionals in the market.
Training should review or supplement the regulatory framework, promote standardisation,
promote certification of professionals and be lifelong so that professionals are regularly
updated on new technologies and the state-of-the-art. Furthermore training should be
provided towards the different stakeholders associated with the solar thermal market. This
includes local authorities, policy makers, end users, etc. They should be trained on the
overall framework of the solar thermal technology market as well as on the different tools that
may be used for its adoption. Training professionals on one hand and the different
stakeholders involved in the promotion and adoption of solar thermal energy applications on
the other is expected to generate the needed bundle of services for the life cycle support of
solar thermal systems towards the end users.
Finally the Project Evaluation Guideline is relevant to the evaluation of the project
implementation in terms of specific quantitative and qualitative results. In this context it
should create a mechanism that could evaluate the overall project effectiveness. The
evaluation should be related to the overall energy and money savings, the overall end user
satisfaction, the targeted audience involvement, the environmental impact of the project, the
impact of the project to the economic growth of an area.
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3. Lessons Learned and Suggestions
The aforementioned methodology was enforced in the South East Europe area through
specific actions in different South East Europe countries [4].
Installation Campaigns took place in Italy, Romania and Hungary. Training Campaigns took
place in Italy, Romania, Hungary, Slovenia, Ukraine and Croatia. Awareness Campaigns tool
place in Italy, Romania, Hungary, Slovenia, Ukraine and FYROM.
The Methodology alongside the necessary training, installation and awareness material as
well as developed ICT tools such as the “Solar Thermal Calculator”, a web-enabled tool
allowing the calculation of conventional fuel energy savings and GHG emissions avoided by
the installation in a specific area of a solar thermal system, constitute the DHW Beneficiary
Framework that was utilized for the implementation of the aforementioned Campaigns in the
different countries.
The campaign results validated the Methodology. Based on this validation some hints are
presented on what is noteworthy in a future Solar Thermal Project.

3.1 Framework Assessment
The framework assessment should integrate policies at all levels: EU, national, regional and
local. Different available tools such as the Covenant of Mayors or Energy Action Plans could
help speed up framework assessment activities.
Administrative barriers have been identified in many countries of the SEE area. Interminable
approval procedures present a big problem, mainly attributed to the involvement of several
administration offices to different steps of the approval procedure. One possible solution
could be the establishment of one-stop-shop centralized control mechanism bearing the
overall responsibility for the overall procedure.
Knowledge on the different procedures and opportunities associated with the solar thermal
market is scattered; an inventory of procedures per country could be helpful.

3.2 Cost Effectiveness Analysis
Utilization of energy cost estimation IT tools by the public could be helpful. Such a tool has
been developed in the framework of the project (Solar Calculator Tool). Stakeholders like
energy agencies could develop and utilize such tools offering a calculation of the cost
effectiveness of solar thermal energy.
Financial incentives have to be ascertained in developing and low GDP per capita countries
providing subsidies to the general population so that the solar thermal market may be
enhanced. Similarly, financial incentives focusing on low income families should be provided
for more developed countries. There is a significant difference with reference to the
affordability of solar thermal technologies by the ordinary citizen in the different countries of
South East Europe. In most countries (Croatia, Ukraine, Romania) the cost is not affordable
making subsidy policies mandatory. In other counties like Italy the cost is affordable, yet
financial mechanisms are supportive. A key of success for financial incentives is their
continuity, especially in the case of tax deductions.
Consumer behaviour plays quite an important role in the selection of potentially smaller and
more cost effective solar thermal systems, and should thus be taken into account in cost
effectiveness analysis.
Different tools could be utilized for financing training or awareness campaigns on solar
thermal technologies. European Solar Days, a campaign initiative financed by the Intelligent
Europe program, could be such a tool.
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3.3 Stakeholder Involvement
Involvement of the large mass of end users is critical. It should enhance their sense of
ownership of the project through an adequate participatory process and not just an
information campaign. It should raise their ecological consciousness so that the
environmental impact of the project is addressed further to its pure economic impact.
Growing conventional fuel prices and economic crisis combined with ecological
consciousness could create the needed motivation for widening the market.
The utilization of social media could be utilized so that a participatory process and not just an
awareness / information campaign is launched. Utilizing the “collective intelligence” on the
issue could provide valuable feedback and make citizens part of the solution.
Involvement of the technical world is also mandatory, so that they are lifelong trained and
kept aware of evolutions in the market as well as new advanced in technology that their
clients could benefit from. Most of the SEE countries have a solid professional base with
reference to solar thermal which has nevertheless to be enhanced.
Involvement of municipalities and local authorities should be also sought as they represent
an important stakeholder for the development of regional energy strategies and are a proper
partner for demonstration projects.
Involvement of educational and vocational training organizations which will train the
professionals on new technologies and practices on the installation of solar thermal systems
should be also sought. In this concept, training certificates could be valuable markers for the
successful selection of technical stakeholders.
The current status of individual markets related to solar thermal market development has to
be taken into account. The more developed a market is the more space exists for promotion
of technologies to deal with further end user needs such as space heating, space cooling,
pool heating, etc or even power production. On the other hand developing markets should
place their entire focus on more conventional applications.

3.4 Project Specification
The potential framework should integrate European / Regional and Local Policies and also
address financial incentive issues for the promotion of solar thermal technologies towards
local communities. Commitment of Local Authorities is essential. Especially in most of the
East Europe countries, a certification system for the quality of solar thermal infrastructure
installation represents a major need and will strengthen the Local Policies and ensure the
energy gain goals.
Most countries in the South East Europe area have adjusted their legislation to the legislation
of the EC or are in the route of doing so (e.g. Ukraine). This adjustment has to be followed by
specific lasting implementing measures that will make this framework sufficient for enhancing
the market opening and enlargement. Even in major EC countries a need for change in
measures is identified for the purpose of not having all subsidies absorbed for instance by a
few projects.
Some useful pilot examples that could serve as promoters are: solar thermal systems to
produce hot sanitary water in an eco-sustainable holiday farm, in a sport structure for
showers, in the hotels along the coast and in the bathhouses.

3.5 Quality Assurance and Risk Management
The overall framework to support quality in the utilisation of solar thermal technologies
should comprise Quality Specifications, Certification of Installers, Training and Technical
Assistance.
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Tools for the support of risk assessment and management include: Individual Seals of quality
for separate components of solar thermal systems, Adaptation of guarantee certificates
(Solar Keymark or national level certificates like Solar Pass in Italy), Placing the Target
towards the overall certification of the entire system, Analysis and comparison of “do-ityourself constructions” versus “Plug & Play” systems, the creation of a Quality Assurance
Guideline and a Technical Handbook to ensure efficient solar thermal systems, Lifecycle
guarantee specifications, Payment of subsidies after and only if the efficiency of the system
is guaranteed.

3.6 Participation and Awareness
The nature of the solar thermal dissemination theme is both favorable for wide dissemination
in the general public as well as for targeted awareness campaigns focusing on specific
audience segments. A right mix of wide dissemination and targeted awareness activities
should be sought.
A special audience segment should be that of schools. Being the citizens of tomorrow, the
young pupils are an ideal audience for any action that needs a medium – long term
attendance. Focusing on schools for the promotion of energy related issues and especially
solar thermal technologies provides an interesting theme that is quite appealing for pupils
and their teachers, and could help develop a positive attitude toward solar thermal
technologies.
Emphasis should be put on specific elements such as raising ecological consciousness of
the wide public, showing the people the advantages of the possibility for particulate
independency from energy imports, enhancing the sense of ownership of the project by the
public (participatory process), raising awareness on cost effectiveness of Solar Thermal
Energy through special IT tools, providing adequate Information to house owners (basic
technological information, template for economical assessment); outline the benefits of solar
thermal technologies: independency, environmental friendliness, economical efficient.
Pilot demonstration projects could actively promote Solar Thermal technologies in existing
buildings and for new uses of Solar Thermal technologies: e.g. cooling, pool heating.
Information activities at a demonstration plant could provide some “look & feel” event to the
target audience.
Participation in exhibitions can be quite successful. Aligning with companies / industry can be
quite beneficial also providing the necessary equipment (solar thermal technology exhibits) to
attract many people.
Advertisement is also critical in order to involve a large audience. Appearances on press or
on mass transport media of positive messages may change the overall attitude of the
population towards energy issues in general and solar thermal energy in particular.

3.7 Financial Incentives
An analysis of the subsidy funds and procedures in each country has to be performed. This
knowledge should be communicated to the targeted audiences.
Hysteresis in funding mechanisms / schemes has to be effectively addressed. Subsidies for
solar thermal systems have to be created / revised in many countries of the SEE area. Some
usable potential for their financing could come from e.g. the taxation of fossil fuels.
Successful incentives that could widen the solar thermal market include: incentives for local
authorities to offer RES services (altering bureaucratic model of buildings management),
incentives for rural areas / agriculture / rural tourism to exploit RES, incentives for installation
of RES in new buildings (example Greek regulation that 60% of hot water production in new
buildings should be attributed to RES), incentives to promote Solar Thermal technologies in
existing buildings, and in the case of developed markets for new uses of Solar Thermal
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technologies: e.g. Cooling, pool heating, tax deduction of the installation solar thermal
infrastructure, funding programs for residential installation of solar thermal systems.

3.8 Training and Support
Services that need to be supported include Quality Specifications, Certification of Installers,
Training and Technical Assistance.
Collaboration of experts (energy agencies / engineers) with installers / companies / trade
associations and also local authorities is also important.
Individual education in solar thermal techniques could be provided by designers in each
country, capitalizing on their expertise and know-how.
Education towards young people that become thus acquainted with solar thermal
technologies could be promising for their future adoption of such technologies as citizens.
The need to train professionals is profound. Although the technical base exists and is
considered sufficient in different countries of the SEE, there is a need to offer lifelong training
so that they may cope with the change of technologies and efficiently contribute to the
opening of the market.
Training public employees dealing with solar thermal technology issues is also deemed of
very high importance, as bureaucracy poses a major threat for the development of the
market. Making public employees in energy agencies or regional / local energy offices or
local administration aware of the importance of solar thermal technologies is a first step
towards designing adequate policies for widening the market in SEE. Altering public
procurement could be also affected through public employee training.
Certification is also an important issue that is absent from many countries. Certification and
energy labelling could also help towards improving the market in SEE.

3.9 Project Evaluation
Energy agencies with enhanced activities could be of help, evaluating the potential of solar
thermal systems for individual customers (house owners, companies, ect) and retaining the
data of each system for further use.
Tools could be utilized in order to support the evaluation of the solar thermal projects with
reference to e.g. cost effectiveness.
The evaluation team must involve experts from all the involved technological and
administration fields during the installation of the project. Thus, experienced engineers on the
installation of solar thermal systems must cooperate with financial consultants and experts
on policy strategies at different levels (European, national and local levels).

4. Conclusions
A methodological approach for elaborating solar thermal projects is detailed divided into
three phases: the assessment phase, the project preparation phase and the project
implementation phase. Each phase is supported by a number of specific guidelines. The
methodology has been validated in a number of pilot activities in different countries of the
South East Europe area. Specific suggestions and lessons learned out of this validation are
presented. The aim of the methodology is to provide the involved stakeholders in the solar
thermal market development effort with the necessary guidelines so that the market is
enlarged in the area of South East Europe. Home owner awareness, training of professionals
and financial incentives setting up are the three essential pillars that could tear down the
existing barriers for the wider development of the solar thermal market.
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This paper is presenting a verified methodology for conducting comparative analysis
of the skills mismatch in companies owned and managed by women entrepreneurs in
South East Europe. The research was conducted in Albania, Bosnia and Herzegovina,
Croatia, Kosovo, Macedonia, Moldova, Montenegro, Serbia and Turkey, collecting data
on the networking activities, access to finance and human resource development of
1856 companies. The results present a benchmark between the countries and offer a
comparison of the characteristics of companies with different sizes functioning in
different sectors of operation. The main focus of this paper is set at the gap between
the existing skills, the required ones and the skills expected in the future of both the
business leaders and the other employees as one of the key factors for increasing the
competitiveness of the companies in the region. The presented outcomes offer
analysis of women’s entrepreneurs’ perception for the business impact areas, the
importance of the training topics, and the future planed areas for development
presented by country, company size and sector of operation. This paper also stresses
that creating and obtaining human capital equipped with new knowledge, skills to
introduce new methods and flexibility to adapt in new environment is crucial for
supporting companies’ growth and development, presenting the training and skills
development strategy as an indispensable path. This paper concludes with the
importance of the training needs analysis for achieving greater system efficiency,
focusing resources to the crucial topics for development.
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1. Introduction
The development of the Small and Medium sized Enterprise (SME) sector is the backbone of
every economy. This sector represents more than 99% of all enterprises in the EU economy
[1]. The European Commission recognises that entrepreneurship and small businesses are a
key source of new jobs, business dynamism and innovation, and that promoting
entrepreneurship is a clear objective for achieving the Lisbon goals (to make EU the most
competitive and dynamic knowledge-based economy in the world capable of sustainable
economic growth). Women entrepreneurship is also important to the EU for both gender
equality and economic growth. ”In terms of policy recommendations, stakeholders underline
the importance of more reliable data on which to base policies, as well as the reinforcement
of support structures for female entrepreneurs such as the provision of information and
training, business networks, business support services, and facilitating access to both human
and financial capital for women” [2]. The Global Entrepreneurship Monitor has shown that an
average entrepreneur is twice more likely to be male than female [3], which indicates that it is
necessary to address women entrepreneurs as a specific target group in order to provide
custom made support for starting and growing of their businesses.
According to the study undertaken by the European Commission in 2008 on women
innovators and entrepreneurs [4] three types of women's obstacles to innovative
entrepreneurship were identified:
1. Contextual obstacles: educational choices, traditional views and stereotypes about
women, science and innovation;
2. Economic obstacles: innovation sector requiring substantial investment and women
being seen less credible financially than men;
3. Soft obstacles: lack of access to technical scientific and general business networks, lack
of business training, role models and entrepreneurial skills;
Based on this, the third group, soft obstacles, plays an important role in lacking the women
willing to foster and expand businesses. Due to this, according to the EU Small Business Act
for Europe [5], the skills mismatch is going to stay very high in the EU agenda, which was
confirmed in the EU 2020 Strategy documents. By renewed emphasis by current European
Commission policies for a more entrepreneurial Europe and for women entrepreneurship as
a priority pillar within the SBA (Small Business Act), ensuring policy alignment, monitoring
systems and support frameworks for women's entrepreneurship requires a concerted
commitment by all pre-accession countries to bring forward and ensure improvements in
women's employment and participation in the economy.

2. Research methodology and sample
The research has been conducted for the needs of the South East European Centre for
Entrepreneurial Learning, in the nine countries in the region by the regional working group.
The research methodology including the survey questionnaire have been developed based
on the examination of good practices training needs analysis (TNA) such as the Training
Needs Analysis for SMEs – Western Balkans and Turkey Experience providing experience
for sampling in the region [6]. The designed methodology and sampling procedure was
verified by the working group.
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The data was collected through online survey, which was translated into the targeted
countries’ languages.
Each working group member, in cooperation with women business support organizations in
the respective country, promoted and supervised the implementation of the survey process.
In total 1856 acceptable questionnaires were filled in the data base, with the following
distribution per country: Albania 201 questionnaires, Bosnia and Herzegovina 136, Croatia
282, Kosovo* 202, Macedonia 209, Moldova 206, Montenegro 182, Serbia 203 and Turkey
235 questionnaires.
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This designation is without prejudice to positions on status, and is in line with UNSCR 1244 and the ICJ Opinion on the Kosovo Declaration
of independence
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The surveyed companies have been classified according to the sector of their main activities
in line with the Statistical classification of economic activities (NACE rev. 2). The sample has
been classified in the following way: 16% of all participants are coming from the Wholesale
and retail trade, repair of motor vehicles and motorcycles, followed by Professional, scientific,
technical and support service activities (15%) and Manufacturing sector (11%). Companies
from Mining and quarrying, Electricity, gas, steam and air conditioning supply and Water
supply, sewerage, waste management and remediation activities were least present, with
representation of only 2% for the three sectors together. There was no sector which was not
represented in the survey.
It is evident that most of women entrepreneurs operate in traditional sectors such as sales
and trade, manufacturing and tourism sectors.
Micro enterprises from SEE countries are mainly active in Sale and retail sector (18%),
Professional, scientific, technical and support service activities sector (18%) and Arts,
entertainment and recreation (8%). In small enterprises, the most representative sector
among women entrepreneurs is Manufacturing (16%), followed by Hospitality sector (12%)
and Sale and trade (11%). The analysis of the medium sized enterprises owned and
managed by female entrepreneurs show that the most representative sector is Manufacturing
(38%), followed by Wholesale and retail trade (16%), and Construction sector (10%).
The size of a country always plays role when it comes to different group sizes of the
enterprises. In other words, in smaller countries, the representation of micro enterprises is
larger (Kosovo*, Macedonia** and Montenegro), compared to larger countries where number
of medium enterprises is larger (Turkey and Serbia).

3. Key finings
The analysis of the respective variables has shown that in significant part of the surveyed
companies, the identified problems in the business development are not respectively
addressed by organized or/and planned training activities of the management or the staff of
the companies. These finding were compared with specific country’s results from a research
conducted in 2010, confirming the consistency in the dominant problematic areas and areas
of interest for the women entrepreneurs [7]. The key findings regarding this issue will be
presented in this part of the paper.
The women entrepreneurs have stressed (Figure 1) that the increase of competition, the
need of improvement of quality, the attitudes and working behaviour of the employees and
the access to finance and capital are the most important areas with the strongest impact on
the enterprise operation. On the other hand, they have stated that the change of top
management, adaptation to environmental factors, the increase of industrial accidents and
the technological changes do not influence the business performance at all compared to
other factors/areas.

*

This designation is without prejudice to positions on status, and is in line with UNSCR 1244 and the ICJ Opinion on the Kosovo Declaration
of independence
**
the former Yugoslav Republic
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Figure 1 Business impact areas

Figure 2 Importance of training topics for owners, managers and other employees

The women entrepreneurs consider the following training topics most relevant for them and
managers within their companies: product and service development, management issues,
marketing and sales, strategic planning and organization, as well as market trends. On the
other hand, the least interesting topics for the same target group are internationalization,
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innovation and intellectual property rights, and efficient use of energy. This confirms that the
most important training topics for owners and managers concern the general development of
the company, by improving the strategic and critical thinking and the managerial skills in
order to be able to run the company. Trainings focusing on development of specific skills are
not the main interest for the management of the companies.
On the other hand, the respondents consider the trainings in product and service
development, marketing and sales and market trends as the most important for the
development of their employees. As less important topics they identified the following:
internationalization, financial management and accounting, management, as well as trainings
regarding incentives and new legislation.
The comparison between these two categories of employees (owners and managers vs.
other employees) shows that apart from the trainings for human resources, for all other
trainings there is a difference in the importance of the topics for the managerial and nonmanagerial staff. The largest deviation is evident in case of trainings on the management and
the information and computer technology.
The main organizational benefits acquired through training programmes are the following received useful/applicable information, increased quality, improved skill level, increased
competitiveness, etc. Increasing the foreign market share has been rated as the least
important benefit, followed by setting up a business plan, increased employment
opportunities and increased environmental consequences.

Figure 3 Required training for development of owners, managers and other employees

Women owners and managers have rated all proposed topics as very important, especially
customer oriented services (93%), leadership and motivation (90%) and presentation skills
(87%), except the mathematical-numerical skills, which is rated as least important.
On the other hand, the respondents consider that the skills of their employees regarding
customer oriented services are the most important for business development. Development
skills programmes related to EU legislation and directives; mathematical-numerical skills;
452
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

finance, accounting and controlling, as well as organization and management, are
considered as the least important topics. This shows that employees are also interested in
how to approach the customers and how to provide them with what they need. The reason is
simple: if the customers are satisfied, the company will remain in business and employees
will continue working in that company: otherwise, they would have to look for other
employment opportunities.
Mathematical and numerical skills have been identified as least important by both groups.

Figure 4 Most important functional areas for development of owners and managers in the near future
per country

The women owners and managers are mainly interested in training topics that can improve
their own company development and the development of other managers. The regional
overview shows that women entrepreneurs are interested in different skills development
programmes in different countries. Although owners and managers from all countries have
confirmed that improvement of management skills (organization and management, leading
and motivating) and presentation skills are the most important for them, still women
entrepreneurs from Bosnia and Herzegovina, Kosovo* and Serbia are less interested in
participating in some skills development programmes compared to entrepreneurs in Croatia,
Macedonia** and Moldova. This shows that awareness among women entrepreneurs in
these (last group of) countries is on the higher level and compared to other countries,
entrepreneurs from Croatia, Macedonia** and Moldova have experienced more benefits
using the skills development programmes. It can be also argued that quality of training
providers and services in these countries is above the regional average level.

*

This designation is without prejudice to positions on status, and is in line with UNSCR 1244 and the ICJ Opinion on the Kosovo Declaration
of independence
**
the former Yugoslav Republic
**
the former Yugoslav Republic
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Table 2 Most important functional areas for development in the near future per country and company
size
Size
Micro
ALB

BIH

Conflict and problem
solving

Leading and motivating

Small

Leading and motivating

Organisation and management

Information, knowledge
and skills
Information knowledge
and skills

Finance, accounting and
controlling
Information and general culture
Finance, accounting and
controlling
Following EU legislation and
directives
Services and maintaining
oriented towards customer
Finance, accounting and
controlling

Leading and motivating
Organisation and
management
Finance, accounting and
controlling
Leading and motivating
Services and maintaining
oriented towards customer
Following national
legislation
Organisation and
management

Small

Leading and motivating

Medium

Services and maintaining
oriented towards customer

Micro

Presentational skills

Small

Leading and motivating

Micro

Services and maintaining
oriented towards customer

Organisation and management

Presentational skills

Services and maintaining
oriented towards customer

Organisation and management

Written/oral
communication on foreign
language

Information, knowledge
and skills
Services and maintaining
oriented towards customer

Written/oral communication on
mother language
Administrative knowledge and
skills

Leading and motivating

Organisation and management

Small

Small
Medium
Micro
Small
Medium
Micro

TUR

Services and maintaining
oriented towards customer
Services and maintaining
oriented towards customer
Finance, accounting and
controlling

Micro

Micro

SRB

Presentational skills

Information, knowledge
and skills

Medium

MNE

Leading and motivating

Medium

KOS

MDA

Third priority

Leading and motivating

Micro

MKD

Second priority

Small

Medium

HRV

First priority
Services and maintaining
oriented towards customer

Small

Administrative knowledge
and skills
Services and maintaining
oriented towards customer
Finance, accounting and
controlling
Following EU legislation
and directives
Services and maintaining
oriented towards customer
Organisation and
management

Following national legislation
Organisation and management
Services and maintaining
oriented towards customer
Written/oral communication on
mother language
Information knowledge and
skills
Presentational skills

Medium

Leading and motivating

Finance, accounting and
controlling

Micro

Conflict and problem
solving

Leading and motivating

Small

Leading and motivating

Organisation and management

Medium

Leading and motivating

Conflict and problem solving

Leading and motivating
Organisation and
management

Leading and motivating
Finance, accounting and
controlling
Administrative knowledge
and skills
Finance, accounting and
controlling
Leading and motivating
Leading and motivating
Finance, accounting and
controlling
Organisation and
management
Information knowledge
and skills
Organisation and
management
Services and maintaining
oriented towards customer
Following national
legislation
Organisation and
management
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The training programmes also differ depending on the size of the enterprise. In five countries
(Albania, Macedonia**, Moldova, Montenegro and Serbia), the area related to services and
maintaining oriented towards customer has been identified as the most important for the
future among micro sized women owned businesses. This shows that micro enterprises
indeed are mainly operating in sectors related to services and maintaining and that in the
future they will have to improve their skills in order to cope with the customers’ needs and
requirements.
When it comes to the small enterprises, leading and motivating area has been identified as
the most important among women entrepreneurs in six countries. As companies grow and
they start to employ new staff, their priorities shifts as well. In the future, micro enterprises
should work more on the development of their characteristics as leaders in the market and to
learn how to introduce new programmes and incentives to motivate their employees.
Finally, the area related to information, knowledge and skills development has been identified
as the most prioritised by medium women owned enterprises in the region. Sharing and
acquiring the needed information (i.e. different markets, internationalisation, etc.), increasing
of knowledge and skills development are identified as the future’s most needed areas of
intervention, since those skills will help medium companies become more competitive and
compete with other players on domestic and foreign markets.

3. Conclusions and recommendations
Training is a fundamental element in fostering the competitiveness of women entrepreneurs
and an instrument which supports companies’ growth and development [8]. The system
analyses of the training needs are essential in order to design the training in such a manner
that is tailored specifically to the existing enterprises’ needs. This eliminates provision of
training which is overabundant and increases provision of training which is lacking - thus
resulting in greater system efficiency.
Women entrepreneurs’ perception of the importance of the trainings and human resource
development activities is much higher for the managing staff, than for the other employees.
This is partially because of the lack of awareness of the importance of the strategy for human
resource development for the achievement of the company’s overall strategy. Most of the
companies do not have official human resources development strategy, or it is not based on
a systematic approach that integrates all company aspects. Although the most problematic
area, “increase of competition”, has been tackled by planned respective trainings by most of
the respondents, problematic areas such as “need of improvement of quality” and “access to
finance and capital” are still far from the skills development agendas of the companies in the
targeted region.
If companies in the region plan to compete outside of their local and national markets
(especially those which expect to be considered as an equal competitor at the European
level), they have to:
• set human resources development strategy as a part of the general strategy of the
company
• develop short, middle and long terms human resources plans
• change the perception and realise that investment in skills and knowledge is not a
cost, but rather an increase of the intangible assets of the company
• implement system of systematization of new knowledge and its dissemination around
the company.
In a chaining global environment, only companies equipped with human capital which are
capable to adopt changes, acquire new knowledge and introduce new methods, will be able
to compete and survive in the market.
**

the former Yugoslav Republic
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Abstract
Control of waste tires utilization in Serbia is an issue that has not been solved up to now as
the bulk of the used tires is used as the fuel in cement factories. Furthermore, recycling
processes in use nowadays worldwide, are not adequate from the standpoint of protection
and preservation of the environment as well as profitability of the processes itself. Detailed
researches have been performed in order to improving the existing pyrolitic recycling
processes for the waste tires in a safe and environmental friendly way.
This process allows significantly higher liquid hydrocarbon yield, i.e. 40 to 45% wt, to other
known recycling tires process.
Furthermore, this process enables complete rubber decomposition to the commercial
components. Process itself is safe for the environment as no gas or liquid by/products are
sent to the air and/or waste water system. At the outlet of this new technological process for
rubber recycling, the following products are obtained: Fuel gas, Naphtha, Light Gas Oil,
Industrial carbon black, and Steel metal waste. Developed process is thermally almost
independent, which means that necessary energy is provided from process itself.
Researches and all relevant technical-technological data regarding this process are checked
at the constructed pilot plant.
Results of these researches in the form of new developed technological process for complete
decomposition of waste tires into valuable commercial components are shown. Besides
environmental effectiveness characteristics, erection of the plant for waste tires recycling as
per this technology, would contribute to achieving the significant economic efficiency

Keywords
Development, , Entrepreneurship, Innovation, Recycling, R&D,

1. Introduction
Tons of waste rubber and plastic are disposed on waste-dumps as well as all over
the environment on the territory of Serbia. Solving this problem presents both
environmental and financial challenge. This paper will show new process for waste
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rubber recycling up to the commercial components (fuel gas, naphtha, diesel fraction,
industrial carbon black and steel metal waste) in safe and environmental friendly way.
Research and all relevant technical – technological data related to this process are checked
at constructed pilot plant. Investments in construction of the unit for spent rubber recycling
are justified, which will be pointed out by executed financial plan for construction and
commissioning of such unit at municipal territory of Belgrade, near the city waste-dumps in
Vinca.
Detailed researches have been performed in order to improve the existing way of spent
rubber recycling in a safe and friendly environmental way. Results of those researches in the
form of new developed technological process for complete decomposition of waste rubber
into high commercial components are shown. Besides environmental benefits, construction
of the unit for waste rubber recycling in Serbia (and other countries) would contribute to
achieving the economic efficiency.

2. Spent rubber recycling process
2.1 The As/is Situation
Technological processes of rubber and plastic recycling, which are used today, basically
start with rubber shredding. Material, i.e. rubber and/or tires is cut into small pieces.
Obtained pieces are sent through the series of granulators, where their size continues to
reduce in accordance with their intended usage.
Usage of cut pieces of rubber and plastic is various. So, for example, rubber pieces can be
used as filler in civil engineering and building construction. Fine-pulverized and screened
rubber mixed with polyurethane, can be used as base on children playgrounds. Granules
can be used for improved quality asphalt, while rubber mixed with polyurethane can be used
for setting-up the athletic tracks. Also, it is possible to integrate the rubber parts with soil, i.e.
grassy surfaces. In that way the water flow through the soil is improved and the need for
water, fertilizers and pesticides is reduced within 25 to 50 years. Rough pieces of rubber can
be used for obtaining the energy in furnaces for cement production, paper production, etc. It
should be emphasized that rubber is, nowadays, frequently burnt while still in large pieces,
by which the costs of pulverization are avoided, but on the other hand, the costs of storage
and transportation are increased followed by inevitable negative effects on the environment.
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2.2 Process Innovation
In this paper an improved technological process, which is based like the most others tires
recycling process’s on pyrolitic effect, is presented. This process enables complete rubber
decomposition to the commercial components. Process itself is safe for the environment as
no gas or liquid by/products are sent to the air and/or waste water system. Developed
process is thermally almost independent, which means that necessary energy is provided
from process itself. Researches and all relevant technical-technological data regarding this
process are checked at the constructed pilot plant.
Main advantages of the new tire recycling process in relation to processes that are in use
nowadays are:
•

increase of liquid hydrocarbon fraction yield up to 45% from previous 18%;

•

decrease of capital investment for the construction and current maintenance
of stationary reactor;

•

wide process capacity change without further investment or influence at
process productivity;

•

once in operation thermally independent to the outside fuel supply.

2.3. Process description
Recycling of waste tires and/or rubber into the commercial products (see figure 2) is enabled
by continuous process under mild vacuum and low-temperature in the stationary reactor.
Raw material (rubber and/or tires) is prepared in section for shredding by cutting into approx
50x50 mm pieces. Rubber pieces, prepared in this way, are introduced to the reactor, where
under mild vacuum and increased temperature a pyrolysis process takes place.
Solid residue from tires, carbon black and metal cord, is discharged from the reactor bottom
and sent to the storage area. Gas pyrolysis products are liquidized and produced naphtha
and diesel fraction are transferred by pump to the storage. Uncondensed gas hydrocarbon
phase is sent to the firebox, where necessary heat, for the reaction, is obtained.
At the outlet of this new technological process for rubber recycling, the following products
are obtained:
1. Fuel gas;
2. Naphtha;
3. Light Gas Oil;
4. Industrial carbon black; and
5. Steel metal waste.
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Fuel gas is used as a fuel for its own consumption, which enables energetic optimization and
closing of the technological process.
Naphtha can be used as the auxiliary fluid in rubber industry.
Light Gas Oil fraction can be used as a fuel oil for the regional public utility companies,
systems of smaller capacity central heating, industries, mechanization and dryers in
agriculture. By the change of process parameters in recycling process, it is possible to
change basic physical-chemical characteristics of naphtha and diesel fraction, for example
initial and end boiling point of distillation, ignition point, and to get the appropriate quality in
that way. Also, certain cuts can be derived by distillation which can be used as basic oil in
rubber industry.
Industrial carbon black, which is basically pure carbon, can be used as reduction medium in
metallurgic process in steel industry, coke substitute and as a fuel in cement factories and
foundries. Yield of industrial carbon black is about 40%.
Steel metal waste can be used as a secondary raw material in steel industry. The amount of
scrap metal is approx 8 %.

3. Financial plan for construction the first facility
The plan for construction and commissioning (putting plant into operation) the plant at hand
is consisted out of 5 main stages. All of these stages must be taken into account when
putting whole financial construction into the picture. The five stages are as following:
1. Legal and license preparation
2. Manufacturing of the equipment and assembling (this activation period is projected to
be six months)
3. Instrumentation (regulation and process control) and electro-energetic phase
4. Men power plan (Work
force)
• Process training
• Fire fighting training
• Process safety training
5. Start up and testing
The technological life of the facility is projected to be 10 years, with the balance sheet
projection made for the first 5 years in which the results were positive and the project was
assessed as financially justified. Assessment of the project justification was conducted in two
ways: static project evaluation and dynamic assessment. The objective of static approach is
to present a rough insight into the project efficiency. The static assessment presents the
project efficiency analysis based on only one reference business year.
Detailed analysis of the beforehand introduced stages showed that the necessary
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investment for the plant with the daily capacity of 2.75 tons of material processed should be
400.000,00 €. Furthermore, the analysis has shown that with the potential this project has,
economic conditions, law regulation and the support this field has in Serbia, total revenue
after first business year of production should be 421.250,00 €. The model afterwards
showed an annual increase of 15% in revenue. Total expenditure encompasses expenses
for materials, cost of energies and fuel, amortization, labour cost, cost for research and
development, marketing cost, and taxes. In the first business year total expenditure is about
291.250 €, and every consequent year there will be an increase in relation with projected
inflation for 5%.
The investment profitability represents the profit ratio, after taxes, (net profit) to the sales
revenue. The general requirement for profitability criterion is that it should be as high as
possible. The result shows the profitability of 31%. Therefore, 31 % of income is the profit of
the company after taxes. Furthermore, the annual net effect shows that on every 1 € of
investment, 1.05 € is made.
The internal rate of return is the discount rate at which the net present value criterion is zero,
i.e. at which the current value of net positive income in the project economic flow becomes
equal to the present value of negative net income. The internal rate of return indicates the
average annual increase in property value. In operational sense, this means that the project
investment will increase the property value at the average annual rate within the internal rate
of return. In this case, the internal rate of return shows the maximum interest rate, at which
the funds for this project could be provided. The project is acceptable if the internal rate of
return is equal to, or higher than the discount rate, the credit real interest rate (in this
particular case, the interest rate is 8%). Since the internal rate of return is 42 %, it can be
concluded that the project is cost effective and that project investments are justified.
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3.1. Investment volume per phase
1. Legal and license preparation
2. Manufacturing of the equipment
and

assembling

I.

Process

equipment
a) Reactor
b) Furnace
c) Liquid phase separator
investment
d) Final liquid product pump
e) Gas vacuum pump
f) Pump-line

II. Raw material preparation
a) Raw material depot / waste tires
b) Schroeder / cutter
c) Warehouse for the prepared tires for the next phase
d) Transport of the prepared tires / conveyers

40-50% of the

20% of the investment

3. Electro - energetic requirements
a) 220/380 V, all engines (3) and the lighting
b) 15 kW, Schroeder / cutter

4. Workforce
a) Project is a 24h per day, 365 days per year process
b) 2 operators per shift
c) process training projected at 10 days
5. Start-up and testing

10% of the investment

10% of the investment
15-20% of the
investment
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4. Conclusion
Construction of the unit for complete decomposition of waste rubber and plastic to
commercial products (fuel gas, naphtha, diesel fraction, industrial soot and steel
metal waste) enables solving the problem regarding waste rubber and plastic in
Serbia (and other interested countries) in the effective and efficient way. Investments
in the construction and commissioning of such units, besides contribution to
protection and preservation of the environment, are also justified in connection to
expectations regarding achievement of positive economic results in designed
technological lifetime of the unit. Challenges, which lie ahead in future period, are
related to providing necessary financial means for construction and commissioning
of such units for waste rubber and plastic recycling
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Applying overtly linear thinking to innovation strategy leads us to a kind of post hoc
ergo propter hoc world, which goes something like this: “Look, this (company,
geography or organization) is innovative. These are the things that seem to be
different about them. So, let’s do those ‘different things’ the same way, and we’ll be
innovative too!” Then, various mixes of components and features of innovative
cultures are identified, extracted, and sprinkled into non-innovative organizations,
stirred around and . . . well, usually, organizations just keep on operating more or less
the way they did before they attempted innovation. We may refer to this as the “law of
innovation inertia.

Keywords
Business model, business model canavas, business model design, innovation, value creation

1. Introduction
Everything, it seems we work towards in business, is for seeking out new value creation, for
new growth, for wealth creation, for providing improved returns on the investments we have
been making.
To achieve this we consciously have to set about the value capture and what contributes to
its realization. This is where innovation plays such a vital part. If we don’t build our innovation
capital we will certainly have a much harder, perhaps even impossible time of realizing new
value. We are more than likely to just maintain our existing value or see it steadily decline.
Value-adding activities need to be central in nearly all of our decisions. The how we can turn
our resources into being more productive, more creative is increasingly becoming one our
biggest strategic areas of future investment decision. Our resources are those all-inclusive
assets, capabilities and processes that make up the Enterprise.
Yet it is clear management is spending far more of their discussion time and focus on the
„harder assets” that are made up of land, buildings, equipment and machinery – the „heavy”
financial capital investment decisions. Any new investment in IT, processes, software are
usually well identified in the accounting or discussed within the narratives that support the
reported numbers. We constantly report on these in our annual reports to validate and justify
management’s decision.
Firstly the Macro events- those outside our own control but happening now.
1. Key Trends – the foresight part. Society, Technology, Socioeconomic are all shifting
or altering shape. We use technology more, we are being challenged more in society
and the rapid behavioural interactions of individuals and groups through social capital
and social “markets.” The formation around the new social norms of Facebook, twitter
and numerous other social media is disrupting much of the existing norms
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2. Macro-economic forces have changed dramatically. Global market conditions are very
much living on the edge, capital markets are drying up by the day, money is going
under the mattress more and more, banks are stopping to lend to business, Economic
infrastructures are tottering on the brink, commodities and resources are dramatically
dwindling or becoming more scarce that prices are rising way out of the old norm
(gold for instance).
3. Industry forces – the incumbents in many markets are being challenges. The difficulty
of letting go, of being ruthless, of radically altering the existing business models is
moving to slowly. New Entrants, those insurgents, are beating at the door and blazing
new paths. The supplier and accepted value chains are being attacked and altered.
Stakeholders are demanding more and more and the amount of substitute products
and services abound.
4. Market forces are altering. The traditional market segments are altering before our
eyes, new needs and demands are expected to be satisfied at break neck speed.
Market issues rise and fall catching many slow to respond in the net of destruction.
Switching costs are falling, like stones around organizations necks dragging them
down and dramatically altering the revenue attractiveness of many.
Now let’s go climb into the micro stuff- getting down and dirty.
The current business model everywhere is under these powerful macro attacks. Business
models need to become slim lined, leaner, rapidly ready to be bundled and then quickly
unbundled, to react at speed. They need to be quickly seen for what they offer so they can
attract the attention of others and show you (or me) where the value is. Business models
need to shout “show me the money” and “show me the reason” in these times so we do a
swift sweep of the approaches to Business models and the Business model canvas comes
quickly.

2. Managing the innovation „stock” and „capital” potential
We do need to know our „innovation stock”, a large part of our wealth generating capital and
where it can be best put to use. We are valuing the knowledge perspective far more and with
this we are increasingly recognizing the importance of the intellectual capital that makes up
the organization.
We are still caught in old world value reporting systems. We are not assessing our
organizations for their true „invested” worth. As the more intangible side is completely underreported we make educated guesses. We are valuing firms on what we „feel” they will
generate in future innovation value but those internally as well as us externally lack the real
ability to measure this. Yet we can if we took the same amount of time to understand the
„make up” of these.
We are needing to value the knowledge perspective far more. Far more intangible assets and
the knowledge available is being recognized as the valuable aspects of the potential future of
a business. These are the more ‘dynamic’ parts that come under human capital
(competency, sharing, collaborative, learning quickly, collective competence and enduring
value for the future), creative capital (creativity, fast prototyping, design and development,
replacement & renewal), the relationship capital (responsiveness, retention, absorption,
empowerment, networking), customer capital (the customer base, engagement, the potential
and the ability to connect), entrepreneurial capital ( risk- taking, venturing and exploring) and
finally, the process capital (productivity, cycle time, process yield, on time delivery) are
becoming far highly valued today. It is these contributing capitals that make up the unique
mix we find within our innovation capital [1]. These significantly deliver the value creating
abilities. We need to make much more of a concerted effort to identify these intellectual and
knowledge providing capitals and perhaps ‘house them’ under this broader innovation capital.
465
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

As it is innovation that renders that different, unique set of value outcomes far more. Surely it
is this innovation capital that is at the core for future wealth, that value creation potential.
Innovation capital must be treated as the essential strategic asset and is it is central it needs
to be far more reported upon by the management of organizations. Of course it constantly
gets mentioned within the narratives by management today but often lacks quantifiable and
substantive validation.
For years there has been this call for a far more integrated reporting mechanism, one that
„accounts” for identifying the intellectual capital to provide this better understanding. The
struggle with this argument is it still seems to be a „pipe dream”as management seemingly
fails to understand the mechanisms within these. Can this change, if so how?

2.1 Reframe the measuring of intangibles differently
Today we are operating in business environments that are highly diverse, specific and
subject to rapid change. This reacting to this volatility and our ability to spot new
opportunities is what is often keeping management up at night and certainly giving the
investors equally sleepless nights, trying to second guess organization performance so as to
make the decision to continue to invest or begin to divest.
The value creation being created simply needs articulating better. Markets and investors
need the value generating perspective far better framed and explained. Today this is often
random, ad hoc, left to individual interpretation in their presentation; it needs some form of
uniformed framework to bring this together to allow for clearer, more transparent comparison
and judgement of real value. It does need a more integrated framework of value creation.

2.2 The focus should be on value creation through the business model
The Business Model, this is the place for us to gauge measure and gather a real sense of the
dynamics that are making up the organization. Today there is certainly far more of an
emphasis upon understanding the business model, so why not make this even more central
to reporting?
The quality of the business models is paramount to the value proposition to the customer and
this triggers even more of value identification within the value proposition, so central to the
Business model canvas.
Within the business model we need to gain a real sense of the dynamics that make this up.
Where is the intellectual capital being applied to create new innovation, where are the new
business opportunities? It is the abilities to „connect” these, in how we acquire, combine and
utilize those unique and valuable resources with the business idea. It is this dynamic
„combination effect” that delivers the value (proposition) to the customer.
The Business model is the new unit of analysis for evaluating future value.
Arguably the business model is holistic and is becoming increasingly the new unit of analysis,
that spans the organization and „articulates” its capital and strategic value capturing parts.
Can we achieve a more integrated set of disclosures that combine the Business model, its
strategic approach, what makes this up and clarifying its value creating process?
This potential approach does need to place a much heavier emphasis on the innovation
capital and all the knowledge creating aspects that make up intellectual capital. It would need
a significant shift in management’s understandings as they would need to articulate the
critical components far more, they would have to find a common communicating language.
Where better than the „heavier” use of the business model canvas or the layering structures
that makes this understood?
Externally we can also judge far more the potentials within the stated „interactions” between
the critical components of the business model. Management does not have to „give the store
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away” in their competitive position to its competitors but they certainly can do a better job to
convey much of the dynamics that make this up, in better, thoughtful ways. Make this more
financial contingent for future investments.
Beyond narrative reporting, we need to push further.
Narrative reporting has been suggested as the step for this to happen. To make the business
model an essential mandatory part of the management reporting. I think this can even be
pushed further. Whenever management has been „pushed” by regulatory forces it has taken
the time to learn and understand the parts that make this up. Our intellectual capitals are part
of this learning as equally knowing the „dynamics” that make up the innovation capital
becomes essential.
The business model, the intellectual capital and the innovation capital simply make up such a
significant part of the Value Creation process. Realization of this „make up” and
understanding its critical connections is needed far more today to understand. Knowing these
can move us towards value our organizations far better than we can do at present.

2.3 Communicating the value creation and business model is critical today
Today and in the future, it is the ones that can articulate and ‘point towards’ what makes up
the value creation will attract and command investors premium. Those that can describe how
they are setting about sensing and seizing opportunities by knowing the more dynamic
„interactions” will be in a far better shape to exploit and capitalize on them.
The organizations that understand their unique mix of capitals and how it is made up in this
broader sense, will be able to deploy their innovation capital towards the „value proposition
points” far better. These will will be through constantly evolving business models, to convert
opportunity to their gain, repeatedly by directing their innovation capital far more effectively.
The key today is they need to know what to invest into as the critical resources and this is far
less the „hard” assets but more the softer competencies, capabilities and capacity parts that
are made up through knowing what contributes into the innovation capital.

2.4 Business Models should be about explicit choices.
Before we get into thinking about new business models, there is a lot of essential links or
decoupling to be thought through within large organizations. Do you ever have blank
canvases in large organizations? Maybe but the majority of decisions based on new business
models might come with some form of organizational baggage.
My blank canvas moments in large organizations always held some constraints. These come
in many different guises: there are both clear strategies (or should be) and much conflicting
interpretations at each level within organizations, there are significant heritage and legacy
issues to evaluate, there is a current set of operating models that might conflict or
compliment any new business model design and then we can never ignore the detailed
organizational design itself.
Here We talking about the make-up of IT, structure options available or achievable, the
processes, governance, metrics, cultural, talent available and the organization-wide clarity on
its priorities. Many of these actually „hold the business to ransom” and if the CEO or board
are not totally comfortable and have not thoroughly discussed it, new business models have
a very hard time to work within the constraints known as well as hidden.
Then you have the outside forces at work, the ones that are most probably forcing the rethink or need for a new business model. These are the forces at work, have the context of
markets changes or likely too, what are our present or emerging competitors doing differently
than we are, what new capabilities and competencies are coming to bear and the whole
context thing (macro, trends and technologies).
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So the CEO or board are central to BMI’s to get off the ground and this must be the primary
focal spot for discussing and educating around the Business Model. The vital message here
is designing the pre-work to BM’s is the „sweet spot” to get well designed and recognized,
then more into the actual BM constructs and what is needed.
So what motivates change by considering new business models?
IBM conducted a survey some time back of the CEO’s ranking for exploring new business
models. These were four „stand out” ones of :
1) Cost Reduction,
2) Strategic Flexibility,
3) Focus and Specialization, and
4) Rapidly Exploiting New Market or Product Opportunities.
There were two more but these were the big four. These four certainly have huge scope
behind when you think about them and can start any business model development
discussions.
One way to explore these four „stand outs” regarded by the CEO as the most important
If one takes a concept from a A D Little report [2] on their view on business models I like their
idea of their archetypes approach. A launching point within any business model discussions
within large organizations is to apply these „archetypes” to the above four CEO needs.
The five outlined in A D Little’s report were asking open questions to see potential or not:
• Share the cake differently (novel ways, challenging traditional approaches,
partnering)
• Supplant someone (they suggested the middleman in the report)
• Shift the cost curve structurally (deploying different asset bases)
• Redefine the customer experience (exploiting uniqueness and new values)
• Convert product into service or combine them.
Now I think possibly working through the four needs of CEO’s and the five archetypes you
really can get into exploring new business models in meaningful productive ways. A 4 x 5
matrix perhaps. The emphasis points within these discussions changes and the depth of
conversation determines next steps.
Getting the framing right is the best argument for chang.
CEO’s and boards We believe always listen to well-argued cases where you can pin point
failure or lost opportunity or new sources of potential revenue and growth. Getting this
framing right in the first place, knowing what and why you believe you need a new business
model becomes more valuable, a real catalyst to change and this is the powerful enabler to
unite behind.
Surely this going back to getting the „need for” is far more valuable initially to lay in the
foundation than working through the principles and typical pros and cons of one design or
approach over another. I think we can get caught up with this rush to justify and validate one
specific business model or another? Is this the „cart before the horse?” Or just enterprise
kicking in?
Sell the compelling reason for making change by identifying a real need, work through if this
can or cannot be completed through an existing design, and then throw yourself into all the
„delights” of what makes up the components of business model design.

2.5 Are we starting in the right place or diving in by layering on more BM
design?
Just a bit of a Monday morning reaction perhaps, but reading the different activity going on
within cracking the business model code for adoption within large organizations that seems
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to be buzzing within the Business Model Community at present. We would suggest there
needs to be some great care, otherwise we kills the goose, not fatten it up by building the
right thinking and value proposition for what it could really offer large organizations!
Are we stepping back far enough and giving this the „helicopter” treatment before we launch
into further solutions, courses and seminars, maybe just fitting the existing frameworks into
something without the real stepping back this might need?
Often a potential problem is to do with it’s positioning- for the BM is it:
• Need to draw in a fellow BM disciple, who could focus and spread the message to the
larger organization as his „patch”.
• Is it also because it might be hard to imagine that you can capture a complex picture
within a one page canvas? Within large organizations you deal in pages of business
plans, marketing plans, briefing papers and countless justifications. Could a business
model be captured so easily? Well actually yes, if anyone is wondering.
• Is it partly because the Business model does not have enough of a blueprint of
proven techniques or follows a more (comfortable) descriptive process, yet to be fully
established. Perhaps it now requires a more radical „layered” supporting structure
that underpins the canvas? Or you simply shout “get on the train, it is about to leave
without you”
• Or more than likely, it is far more to do with that classic „lead and lag”. Larger
organizations are slower in adoption; it is just a matter of course. Be this in new
technology, new processes, social media or a host of new things they tread more
cautiously, they are slower to adapt. Those that get „it” internally spend often
frustrating months, sometimes years, trying to convince others to make a change, to
change a process, a planning structure, even a widget within an established product
that often holds it back. Irrespective of the answer to any of the above, my question
here is: “can they afford to keep on ignoring a brilliant tool? One that will help them
‘galvanize’ the understanding of their business model and provide an amazing tool to
explore other potential ones?
We would argue to the large organization “simplicity can sometimes be deceptive” and just
find the time and really focus upon the potential that lies within the Business model canvas. It
is a powerful tool in the right hands. Let me suggest a number of reasons here:
So the BM Canvas and its value to large organizations[3].
BMI provides an increasing value, our opening set of arguments.
1. It can help discover new perspectives on challenges, also new perspectives on
solutions.
2. These perspectives can be new insights, new customers, new resources and new
channels.
3. Framing BMI in the canvas approach can underpin the Business Case through the
nine building block analysis and provide a great one page justification.
4. It can define needs- needs in the market, needs required from solutions and their
impact. It can compliment ‘jobs-to-be-done especially.
5. It can investigate value propositions (ranking, impact, capability, competition).
6. It can help investigate higher impact propositions (value- based, enhanced economic,
applications etc) to stimulate internal thinking and greater generation of potential
BMI’s.
7. It can form the basis of any model for showing where the money lies in potential
profit, the possible costs and the resources needed.
8. It can help in evaluating competition or watching for new entrants if ‘it’ or you
understand the needs of the customer and where opportunities might lie.
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9. It can explore and explain consumer thinking (pre and post discovery and execution)
in easy visual ways.
10. It can be used as a neutral observer, uncovering opportunities or validating them in
other industries that today may not be relevant but need to have a ‘watch’ placed
upon them.
Other powerful argument lies in the yet to be fully explored multiple uses:
• To simply explore new business models as the book originally sets out in the how,
what and where of doing this through the canvas approach.
• To ‚map’ changes to existing business models as they evolve or need to pivot
differently. This is not exclusive to the entrepreneur, where they have tended to focus
but much of their thinking can be applied to the larger organization to learn,
understand and gain. Just spend some real time on these two sites, it is time well
worth spending to learn and challenge your current thinking on many approaches to
your market and knowing the different value generation points in any engagement
with your customers.
• To sketch out competitors positions to explore possible opportunity gaps should be
one of those consistent ‘habits’ that so many large organizations often have a real
blind spot to undertake and then get caught out and surprised when they see their
share slipping away. The BM Canvas can spot and track competitors.
• To use it as a dashboard for innovations that have an impact on existing business
models. Whenever you have any major BM change you capture it on your BM
Canvas so all above and below can see the change. This can apply also as a „trigger”
point for communicating significant changes happening, up and down the
organization[3].
• Use it to compare business model components across countries where different
models are being applied to build businesses. This enables all involved to quickly
focus on the differences on these operating models and market formations to get
quickly at strategic discussions. This gives the visitor clarity and draws out critical
‘talking points.’ for allowing the visiting fireman to actually say more than “how can we
help” but “let me show you ways to be safe.” It brings everyone onto the same value
proposition and to rapidly explore the different options far more quickly than through
those countless power point slides we have all endured, explaining each of the
factors within the market. It gives business reviews a template.
• When you are pitching for funds it provides the top picture that others can quickly see
and appreciate the why and how- they „see” the value and the money potential, Again
this has been grasped by some of the more enlightened venture capital investors, just
wanting to know where the money is coming from, and then when the changes occur,
as they always do, why the ones running the business made the changes from the
original BM proposition. This offers „intelligent enquiry” not getting involved in the
running of the business but supporting owners or business managers with appropriate
experience to compliment theirs.
• To have ready alternative scenario’s for volatile business conditions as ‘early ready’
that have mapped out potential changing conditions and where and how the business
model might be adjusted or radically changed. The earlier ‘warning system’ pays in
volatile times and we are all facing those at present.
• Rapid concept brainstorming to move into prototyping evaluation and market testing.
Testing many different variations in small bite sized bets is rapid prototyping, do this
through the effective use of the business model canvas. Testing fast in the actual
market place new business models and then learning from them to improve the
approach is absolutely critical. Get the customer involved.
Find a common language is simply needed
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We do think the Business Model Canvas is about to go through a (further) tipping point, that
crossing the chasm into mainstream adoption. Finding a common language is one of the
critical tenets. To find this common language and recognizing the value of this tool in many
different situations can be valuable [4].
Gaining this common voice to the business model, so all those around can understand it
easily and quickly, is a major advance on what we presently use in having to explain our
business models. For me there is something intuitive about the BMC approach. But to then
empower everyone, to go out and seek increased value from new ones seen, that can then
be communicated on one page, well that’s the real power of the Business Model Canvas, for
any organization, large or small.

3. Conclusion
Most of our existing organizations are searching for the mechanisms to reinvent their
business models, through identifying, designing and executing differently from the existing
ones, where they tend to simply be ‘locking themselves into’ repeating patterns, possibly
opening themselves up to new forces of disruption.
There is a sense of urgency that is growing at the corporate level, to master this ability to
design different business models and then set about executing them, to combat the multiple
‘disruptive forces’ swirling around in the present and near term business environment.
1. Business models need a common language, they need to be easily described and
here is the fundamental value of the BMC – it can set about supporting a common
understanding, it can be used to describe in multiple ways.
2. Today the BMC is discussed more as the blank canvas to start new ideas and
concepts and its present focus has been in its use for start-ups and entrepreneurs.
From these opening sketches the canvas does a great initial job to describe these
‘emerging’ concepts. We need to change this emphasis point.
3. Make the Business model canvas as a multiple describing and communicating tool.
We should shift our thinking and open our minds up to its (BMC) greater value within
the larger organizations
4. To simply explore new business models as the book, the Business model generation,
originally sets out, in the how, what and where of doing this through the business
model canvas approach. To experiment with all the advice, tools and experiences that
have been built up since this book first appeared.
5. The business model needs to be constantly tested for its potential in its recurring
value, and it needs a canvas to constantly challenge its present position and worth.
There are multiple ways the business model canvas can be explored in exciting new
visual ways so as to describe effectively in a common format and capture the wealth
of different opportunities. To invent, to communicate and explore the ‘richness’ within
the potential value that is simply laying underneath the different components that
make up a business model.
6. The Business model needed a common voice, a common language.
7. For developing and experimenting with new business models that transform how a
company delivers value (while continuing to drive the performance of your current
business model) as this is one of those real exceptionally difficult points.
The argument is to compete in a world where the “shelf life” of business models is
shortening, leaders need the tools, skills, and experience to envision, test, and implement
new business models. Moreover, successful organizations will establish an ongoing process
to explore new models for delivering value—even those that are disruptive to current
operation.
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This essay is actually a study on the innovation degree of 15 different resident
companies of the Romanian STP “MINATECH.RO”. It aims to reveal the way in which
innovation was stimulated by research results coming from the University
“Politehnica” of Bucharest and from the National Institute of Microtechnology, through
technology transfer structures belonging to the Offices of Technology Transfer of the
university and research institute.
The study highlights that the common need of funding - so STP entities can start
developing innovation activities- and the necessity of new, innovative products on the
marketplace have significantly contributed to an increase of innovation inside the
residential companies.
Obtaining funds for implementing research results, belonging both to the university
and to the institute, combined with company research, have led to the implementation
of 10 products and 5 new technologies, which have subsequently contributed to the
increase of competitiveness between resident companies.

Keywords
Implementation, innovation, research results, technology transfer

1. Introduction
In this environment, competitiveness at the company level depends crucially on the speed
with which new products can be brought to the market place and new cost-saving
improvements made. Similarly, the creation of wealth and employment depends to a very
large extent on the speed with which scientific and technological breakthroughs are
converted into practical and attractive solutions.
Innovation – the ability to reap the rewards of scientific achievement – requires much more
than the ability to turn a new idea into a working product. Efficient flows of technology are not
enough – ready supplies of finance and of business skills are also needed.
There must be accessible protection for intellectual property, and adequate incentives
for entrepreneurial drive.
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In short, what is needed is a dynamic, self-sustaining culture of innovation.
Critical to such a culture of innovation are the small and medium-sized enterprises (SMEs)
which have in recent years proved themselves to be the engines of economic growth, and
the principle sources of new employment.
SMEs account for over 99% of all European businesses, and in many fields provide the
channels along which new technologies develop. In fact, in sectors such as biotechnology
and information technology, relatively small numbers of new, technology-based firms
(NTBFs) are also key suppliers of new technologies.
Their ability to exploit new technologies, and to respond quickly to changing market needs,
give SMEs a pivotal role in the success of the European economy. Support for the creation of
new ventures and spin-offs from research institutions and large companies, as well as the
removal of barriers to their rapid growth and support for the transfer of know-how, also
deserve to be accorded the highest priority[1].

2. Concept and Definition
What is a science and technology park? The first science and technology park was created
on the campus of Stanford University more that 50 year ago. It has transformed the Silicon
Valley area from one of the poorest regions in the USA into a global centre of technology,
finance, education and research.
Since the inception of Silicon Valley, the high-tech cluster phenomenon has seized the
imagination of public policy makers. Hundreds of similar high-tech clusters have been
created in various parts of the world, and their numbers continue to grow as the cluster
formation is increasingly adopted as an important economic development tool and as an
integrated part of the national or regional innovation system. The cluster is attractive for
many reasons. It catalyses economic transformation, drives growth, enhances stability and
looks a good bet for economic success.
Several official definitions of science and technology park have been adopted by different
organizations.
The official definition adopted by the International Association of Science Parks (IASP) in
February 2002 goes as follows. A science park is an organization managed by specialised
professionals, whose main aim is to increase the wealth of its community by promoting the
culture of innovation and the competitiveness of its associated businesses and knowledgebased institutions[2]. To enable these goals to be met, a science park stimulates and
manages the flow of knowledge and technology amongst universities, R&D institutions,
companies and markets; it facilitates the creation and growth of innovation-based companies
through incubation and spin-off processes; and provides other value-added services together
with high quality space and facilities. IASP’s definition also goes on to say that the
expression “science park” may be replaced in this definition by the expressions “technology
park”, “technopole” or “research park”[2].
According to the United Kingdom Science Park Association (UKSPA), a science park is a
business support and technology transfer initiative that:
• Encourages and supports the start-up and incubation of innovation-led, high-growth,
knowledge-based businesses.
• Provides an environment where larger and international businesses can develop
specific and close interactions with a particular centre of knowledge creation for their
mutual benefit.
• Has formal and operational links with centres of knowledge creation such as
universities, higher education institutes and research organisations.
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The American Association of University Research Parks defines research parks as propertybased ventures, yet its definition is more explicit about a number of features of its parks, and
includes the following elements:
• They are master planned property and buildings designed primarily for private/public
research and development facilities, high technology and science based companies,
and support services.
There is:
o A contractual, formal or operational relationship with one or more
science/research institutions of higher education.
o A role in promoting the university's research and development through
industry partnerships, assisting in the growth of new ventures and promoting
economic development.
o A role in aiding the transfer of technology and business skills between
university and industry teams.
o A role in promoting technology-led economic development for the community
or region[2].
The term "science and technology park" encompasses any kind of high-tech cluster such as:
technopolis, science park, science city, cyber park, hi tech (industrial) park, innovation
centre, R&D park, university research park, research and technology park, science and
technology park, science city, science town, technology park, technology incubator,
technology park, technopark, technopole and technology business incubator. However, it is
worth noting that there are slight differences between some of these terms. For example,
experience suggests that there is difference between a technology business incubator,
science park or research park, science city, technopolis and regional innovation system.
Some might argue that discussing definitions is an exercise in semantics, but a fuller
understanding of the different variants of parks (as well as the type and size of the tenant
companies that these might attract) is important in considering physical planning. For
example, if it is a realistic possibility that a park will attract a large facility of a substantial
corporation, then the master plan should reflect this scenario. Also, if a park with an incubator
is located close to a centre of research (rather than in a remote location), there is a good
chance of a number of spin off companies being formed. In this case, it would be sensible to
provide “grow on space” so that successful companies can move on and release space for
new entrants while retaining their existing links with supplier and customer networks.
In terms of size, parks range from those which are essentially city centre incubators to large
tracts of urban or suburban land which not only offer incubation space, but also
accommodation for companies at very different stages of maturity. Further variety exists in
the technologies they support, with some focusing on one technology while others cover
most.
On-site management can vary from a lone manager to a full team of experts; however, the
larger the team, the greater the overhead and, unless these costs are subsidized, this kind of
burden can make a park an unattractive location for cost-conscious companies.
The AURP also notes that “a park may be a not-for-profit or for-profit entity owned wholly or
partially by a university or a university related entity. Alternatively, the park may be owned by
a non-university entity but have a contractual or other formal relationship with a university,
including joint or cooperative ventures between a privately developed research park and a
university”[2]. Again, this acknowledges a breadth of interests in these projects.
Despite this variety in the type and nature of science and technology parks, these projects
tend to be on relatively discrete sites; however, their activities can have a significant regional
impact. In contrast to these local initiatives, some regions and cities have taken the much
wider view of trying to create wealth from science and technology by re-branding their
location and putting in place policies and development strategies in response to the
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technological revolution, the global economy and the importance of information in the
economy.

3. Innovation in STPs
Science Parks play an important role in transferring scientific and technological knowledge.
Science Parks belong to a setoff political instruments that ideally focus on reindustrialization
and regional development as well cater for the promotion and development of new high-tech
businesses incubators. One of the most significant roles of the Science Park is to transform
basic science at Universities into commercial innovation.
The goals of Science and Technology Parks are to :
 Promote R&D by the University in partnership with industry
 Assist inthr growth of new ventures
 Promote economic development
 Facilitate the creation and growth of innovation-based companies
 Stimulate and manage the flow of knowledge and technology among universities,
R&D institutions, companies and markets;and
 Provide an environment where knowledge-based enterprises can develop close
interactions with a center of knowledge for their mutual benefit.
Science & Technology Parks as Centers of Excellence in the Knowledge-Society
 Scientific Knowledge and information are considered as key resources in the
production process, along with physical capital, labor, natural resources and other
factors in determining economic growth
 The use of knowledge to innovate is not only determinate of wealth, it is also the
basis of competitive advantage> STPs also participate in innovation, development of
new ideas, employments of new technology, manufacturing of new products and
delivery of new services.
 STPs bring with it formidable adjustment challenges whit implications for firms,
individuals, educational institution and governments. These adjustment challenges
may happen in every aspect of organistional structure, management, employment,
investment training, policies and regulations.
 STPs regard human resources as a key source of development, simply because
knowledge is embedded in people, and human beings are the creators of
knowledge[3]
Promoting innovation through university-industry partnership
The application of (science and technology) S&T is an agent of industrial, economic and
social development. The promotion of cooperation between the S&T knowledge producers in
universities and R&D institutions and the users in industry and in the private sector is vital in
the process of innovation and commercialization of R&D. This is especially important at a
time of globalization and changing work organization in engineering, science and technology.
In recent years several concepts have found their way in literature regarding innovation
infrastructure support for high growth firms, notably the notion of ‘embedding’ and the idea of
a favorable environment or culture for innovative activities, and more recently the emphasis
on community development (see, for example, Cooke & Morgan 1998; Enright 1998; Seline
2005). It has been argued that the promotion of these concepts can enhance the regions’
competitiveness and can help businesses to foster an identity in a cluster market. Innovation
infrastructure support such as Science and Technology Parks (STPs) are physical aspects
of promoting these notions and developing specialized clusters and infrastructures in an
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urban environment. In general, two broad categories of infrastructure investment can be
distinguished in the literature[4]. On the one hand, special spatial investment zones were
established, in which the co-location of specific types of firms was expected to trigger
interaction and the shaping of a local ‘innovative milieu’. A second, non-spatial set of
initiatives focused on promoting networking and ‘institution building’ through bringing firms
together in groups and the formation of associations[5]. The results of the spatial zoning
initiatives are visible in almost any city or region in industrialized countries: business parks,
incubator centers, science parks, technopoles. Most of these sites are dedicated to high
growth firms, with emphasis on hi-tech development, although some also include subsidiaries
of larger companies and research centres (especially in the city-based technopoles). In terms
of fostering local dynamics and innovation, there are cases of success, such as the Lund and
Grenoble science parks, however some initiatives did not show the expected level of internal
‘chemistry’ in terms of knowledge exchange and commercial interaction (Park 2002). One
core reason for this failure seems to lie in the fact that it was assumed that co-location of
firms, often combined with the presence of a key technology source such as a university,
would trigger such interaction. However as emphasized in the case of the Sophia-Antipolis
technopole in France: “it has taken a long time for a local organization to have sufficient trust
in the other components of the project to be interested in developing local
collaborative processes” (Longhi 1999)[6]. At the same time, it has been argued that the
provision of physical infrastructure and its associated network assets can support the
entrepreneurial culture as well (Löfsten & Lindelöf 2003)[7]. For example, businesses will
have recourse to faculty and to workforce and training development that the region’s
universities and technical colleges can provide. They will have an opportunity, as the regions
will keep improving the capital infrastructure, of having forums, meetings and presentations
to the private sector and the larger community. Moreover, they will have a market opportunity
with the partnerships and the parks will help them market and create awareness of their
programs and products that they are trying to develop. This paper aims firstly to present a
review on the science and technology park phenomenon through tracing a broad range of
literature. In this regard it probes the terms and definitions of science park schemes, and
analyses development and recent trends of the science and technology park phenomenon.
Secondly it provides example of clustering within a technology park and examines the nature
of network relationships of high growth firms within an Australian technology park by focusing
on the relationships and exchanges between Small and Medium-Sized Enterprises (SMEs)
and their stakeholders.

3.1. Science and Technology Park Phenomena
Studies of science and technology parks and innovation infrastructures can be divided into
studies that focus on the companies located within these facilities, those that attempt to
provide an assessment of the science parks and incubators themselves (both hard and soft
infrastructures), those that focus on the systemic level of the clusters, region or country, and
those that examine the individual entrepreneur or teams of entrepreneurs in these facilities
(see, for example, Bigliardi et al. 2006; Phan et al. 2005)[8]. In addition, the continuous
debates on the tendencies toward creation of sustainable clusters, role of public and private
sectors, economic value of these clusters, the importance of incubation, the delicate theme of
the relationships between universities and entrepreneurial development or the themes on
networking, social capital and advantages of geographical concentrations
offer crucial elements for understanding how the concept of science and technology parks
are developing
Definition:
A broad definition for spatial support for high growth sectors and firms is a managed spatial
environment set up to leverage and support local science and technology or knowledge
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resources to enhance a region’s economic base. These specialised managed work spaces
have grown rapidly in industrialized nations and are found in increasing numbers in
developing economies. This may involve science and technology parks (STPs), research
parks, innovation centers or technology/innovation precincts, which all have become an
established part of the innovation infrastructure in those economies. They are an economic
development tool that is particularly suited to developing regional knowledge economies. In
appropriate regional environments, these spatial developments can provide a specialist
mechanism to promote and stimulate commercial and industrial innovation, encourage reindustrialization and foster sustainable regional development infrastructure options. However,
looking for a uniform description of a definition it seems necessary to report some of the most
considered definitions given by national and international organizations related with the
science and technology parks (STPs)[9]. This is because the term Science and Technology
Park refers to a range of innovation infrastructures, with common characteristics. For
example, as defined by the IASP (International Association of Science Parks) “a
science/technology park is a property-based Initiative which:
1. has operational links with Universities, Research Centers and other Institutions of
Higher Education;
2. is designed to encourage the formation and growth of knowledge-based industries or
high value-added tertiary firms, normally resident on site; and
3. has a steady management team actively engaged in fostering the transfer of
technology and business to tenant organizations”[10].

3.2. STP MINATECH-RO(MIRO)-Study case
For analysis the degree of willingness and commitment to knowledge exchange and
economic advancement within MIRO, we asked the inside company if they believed that
friendly contacts with other firms in MIRO were an important asset for their firm;
approximately 68% of respondents indicated a perceived value in their relationships within
MIRO. Some uncertainty as to the source of this value, however, was evident, as indicated in
the following interview extract: It’s difficult to say just what the advantage will be but as I just
said there are advantages. To discover that someone’s got some products that you can use,
or even that you can manufacture the product that the other guy wants to do, we’ve got
software here, you’ve got developers, we’ve got testers and graphic parts, if a small company
grabs that, there has got to be advantages. In this way, there is an evident recognition of the
potential benefits of relationships within MIRO, particularly given knowledge of other people
and their products; however, due to the uncertainty of the advantages to be derived from
relationships within the park, trust (or a ‘leap of faith’) is required to take steps to seek these
advantages. Interestingly, when asked if they felt they could achieve the same outcomes if
located outside of the park), 72% of respondents believed they could. This finding is
particularly noteworthy, given the emphasis in the literature on the difficulties faced by SMEs
operating autonomously; one explanation of this finding is that several of the interviewed
firms were branches of existing firms, which may be capable of providing them with the
required support for innovation.
As well as stressing the importance of a cooperative or collective orientation, the literature
also indicates that the structural aspects and operation characteristics of a cluster type
arrangement such as a STP as to be essential for collective learning. In this regard, the
optimal structure combines both stability and variety. Arriving at such an optimal structural
mix generally requires oversight and direction setting of a governance model or framework.
Based on this, in order to gain insights into the type of the mechanisms and structures that
may provide effective integration strategies respondents were asked to rate the importance
of possible mechanisms for the successful integration of a cluster like MIRO. Specifically the
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respondents were asked to indicate those linking structures and/or processes that may assist
in the way the MIRO network functions
MIRO Board always felt that technology diffusion, technology transfer and finding funding
should represent main activities for this park companies to achieve their goal. Monthly
meetings Polytechnic University Transfer Office and Technology Transfer Centre of the
Institute of Microtechnology allowed concerns knowledge and research results of two of the
consortium member institutions that make up the park .
With such a mirror of the results, the Park Board selects for different areas of activity of firms
in the park (physically present but also for virtual incubator) research results of interest that
the firm's know-how can be put into practice in the time.
Once construction partnerships (between companies and departments that research
universities and institutes) and the adjustment of the financial effort required to obtain
demonstrator , pilot product range , depending on the type of project and the ultimate goal of
the project is determined type of financing required and starts writing project financing for
presentation in competitions of the National Plan for Research, Horizont 2020 Structural
Funds, and organizations invested venture capital or business angel. So in the last 2 years
the results of the research provided by the two entities mentioned were performed 10
products and 5 technologies using structural funds for start-ups and spin-of and product
development for innovative SMEs Funds national innovation, but private funds usually invest
in innovation made by resident companies.

3.3. STPs- a tool for the Knowledge Economy
Throughout the developed industrial economies (and increasingly in developing industrial
countries), there has been a great increase in recent years in policy and programmatic
initiatives to promote the diffusion of technology. The effective deployment of technology has
been associated with industrial competitiveness, productivity and efficiency, economic
development, business growth, business flexibility, quality, the maintenance of high-wage
jobs, and the support of further rounds of innovation. Attention has been paid not only to
specific policy measures that might accelerate technology diffusion and tighten links between
technology developers and users, but also to the creation and nurturing of supportive
systems and infrastructures for technology diffusion[11].
Lessons Learned
STPs: a growing phenomenon – where are we?
• STPs role in the changing innovation process – what is needed are not more, more
but better
• better STPs
 Better planned
 Better managed
 Better linked to “Universities”
A few key lessons - not always being applied for a variety of reasons: local context, poor
management, limited sharing of experience.
Which are the characteristics of a well planned STP?
 Suitable location
 Availability or capability to attract skilled workers
 R&D intensity
 Economic environment
Regional/national policy in support of innovation
• Clear long-term vision, shared by sponsors and management
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 Careful selection policy
 Self- evaluation of performance
• Flexible physical facilities
 Design
 Multiphase development
What do we mean by a well managed STP?
• A professional management team:
 With a business background and an understanding of the areas in which onpark
 Companies are operating
 A proactive marketing strategy
 Focused on providing high value –added services
 Smart networker
 Regional
 Internationa
Whe does the link with University work?
• Necessary? Definitely not sufficient!
 – Co-location (i.e. on-campus vs. off-campus)
 – Presence in the shareholding structure of the STP
 – Active participation in the management of the STP
• So what matters?
 – A research oriented University with an entrepreneurial culture
 – Careful selection of tenant companies
 – An incubator well integrated within the STP

4. Conclusion
As mentioned, the STP models vary widely in industrialized countries according to the levels
of the economy and the National S&T strategy to promote technology intensive and
knowledge based enterprises. They are operating mostly as integrated organizations within
hi-tech zones, innovation centers, and university/R&D institutions. The emphasis is on
enterprise development with the focus on hi-tech ventures and high growth technology based
SMEs. Therefore within the broad tapestry of economic development tools, the special and
unique role that the STPs perform is to:
• recruit and co-locate new and established knowledge-based companies;
• promote innovation based on ‘smart’ technology;
• provide an interface or shared research environment for research organizations and
private industry; and,
• leverage local knowledge resources to enhance a region’s economic base. Also as
mentioned there are advantages of networking within a cluster such as a techno park.
In addition to an expansion of the available resources to the parks and clusters
themselves, networking enables firms in each cluster to expand their access to
knowledge and resources from broader range of sources. It becomes clear that a
broad-based cluster/network-based system may have a strong impact in specific
areas such as the following, which identified critical in this study:
• Access to new markets and marketing strategies.
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•
•
•
•
•
•

•

•

•

•

Access to capital: integrated access to services such as financial planning, support
for obtaining grants, opportunities for access to venture, development, and seedcapital.
Expansion of inter-firm linkages: a networked approach is ideal for maximizing the
impact of programs and projects, such as partnerships, alliances, and linkages to
outside suppliers.
Technological support: access to services such as technology assessment and
forecasting, assistance on technological choices, marketing assessment of innovative
projects and assess to outside technical information.
Technology transfer opportunities: networks may be used to stimulate investment in
Science and Technology, R&D, technology transfer and spin-offs.
Access to talent and know-how: networks may help in the process of identifying and
hiring skilled people across regional boundaries.
Strengthening local cluster governance structures: the establishment of linkages with
other clusters/parks would enable a better understanding of stakeholder needs and
markets and may be used to disseminate best practices in technology parks to
improve the performance of firms in each cluster/park.
Optimizing and sharing facilities: the operational support infrastructure may be
optimized and many facilities could be shared over the network, including incubators,
prototype centres, pilot plants, test laboratories, and online conferencing facilities.
Finally, it is important to consider the main critical factors of innovation success in the
context of institutional linkages and cluster/technology park theory. In fact, although
knowledge clusters are highly individual and differentiated, it is helpful to identify
some common factors of success and, in particular, their innovative capability, linked
to continuous learning at level of single firm and at the level of the systems of firms
which refer to collective learning and learning by interacting. Some of these factors
are mentioned in below. These factors can be grouped as ‘favourite location factors’,
‘strategic micro-management’ and ‘supportive macro-management.
Favourite location factors: This set of factors generally influence selection of business
location for knowledge-based firms. As mentioned before they include availability of
advanced IT infrastructure, R&D facilities, skilled and skilled labor force. Some of the
factors also relate to the quality of the work inside and outside of the park such as
access to the airport and business image.
Strategic micro-management factors: These factors relate to the professional
management of park and also to have a clear park objective. For this purpose, it is
important to have a tenant-oriented management style. Park management team has
to be aware of their tenants’ needs so as to assist them when required. Besides, it is
necessary to have a clear target about park achievements such as; number of R&D
successes; tenants’ growth, contribution to regional economy or number of
technology transfers.
Supportive macro-environment: Cooperative networks and support from various
related and supporting industries and sectors are important for a technology park to
achieve success. Linkages and cooperation can enhance firms’ innovative capacity
and effectiveness, and lead to their long-term competitiveness. Government also is a
key player in constructing such a supportive environment. As emphazise in literature
and through interview with tenants it is especially decisive for government to provide
support in such aspects as securing an attractive park site; providing financial
support not only for park establishment and development also for channel firms to
park through incentives and supports; and providing tenants with access to legal and
technological support services. Government also can call on related and supporting
industries to provide cooperation and support to knowledge-based firms within park.
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Online business networking competencies are essential in the global digital village.
The effective use of social media is one of the most trending topics of actuality
debates, some will argue that social media is useless and a waste of time but we
cannot deny the importance of social media in the transformation of the ways of doing
business and recognizing business and entrepreneurial opportunities. The power of
social media is continually increasing, especially online social networks are creating
new inter-regional entrepreneurship opportunities even in Eastern European countries
where this concept seemed an utopia two decades before. Students in Eastern Europe
are enthusiastic and active users of online social networks but they have limited
networking competencies for finding the best online business networks and using
effectively online social networks in order to identify business opportunities. This
paper maps online social networking priorities for students and reveals gaps barriers
in online social business networking competencies. Online social networking
orientation of Albanian and Estonian business students is compared taking in
consideration their entrepreneurial orientation and business ambition. Pilot
questionnaires were conducted to 90 bachelor and MBA students in Management at
the Faculty of Economy at the University of Tirana in Tirana, Albania and at Estonian
Business School in Tallinn, Estonia. The results of the pilot questionnaires were
discussed at the end of lectures in order to receive feedback from the students.
Content based analysis of pilot questionnaires was the main research tool. Results
show that students in both countries are involved in online social networking but the
lack of trust in virtual networks, the physical distance , the quality of information, the
challenges of knowledge sharing and the absence of real time feedback prevent them
from an effective use of those networks. Estonian students are more involved in
Google+ and Albanian students are more active Instagram users. There are no major
differences in the results between bachelor students in two countries, but there are
some differences between the answers of bachelor and MBA students. It is a
consequence of work, business or entrepreneurial experiences of MBA students in
two different business environments.
A list of suggested online networking
competencies for students is elaborated for further action research on building
entrepreneurial virtual teams of Albanian and Estonian business students.

Keywords
Business Opportunity, Inter-regional Co-operation, Networking Competencies, Social Media,
Young Entrepreneurs
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1. Introduction
Global market is the main consequence of globalization, it means new cross-border business
opportunities. The technological revolution brought social media tools which facilitated
socializing and networking opportunities all over the world. Business students from former
command economies, including Albanian and Estonian business students, are part of this
globalization generation Y that is used to online communication but they do not always have
clear virtual networking priorities for business development [1]. Knowledge acquisition and
learning through networks are important for successful entrepreneurial initiatives [2].
Student Entrepreneurship is a challenge for higher education institutions, for policy makers
as entrepreneurship is a way of accessing to employment. In the global digital village
students can find business opportunities everywhere in the world. Online social business
networking is a tool of business and entrepreneurial international network building.
The two main research question of this paper are:
• What are the principal perceptions and gaps in online social business networking of
Albanian and Estonian business students?
• What online social networking competencies are needed for entrepreneurs and to
recognize business opportunities?
In section 2 an overview the literature on the importance of networking competencies in the
entrepreneurial process is presented. The research methodology and its outcomes are
treated in section 3 and section 4. We conclude by setting a typology of online business
competencies for business students which can help actors who are involved student
entrepreneurship and youth policies but also it can serve as basis for a further research in
effectively using those competencies in virtual teams building.

2. Networking competencies and the entrepreneurial process
Network building in business is influenced by social structures or the holistic perception of
networks [3], human action is a key factor for the development of networks [4]. Networks and
especially innovative networks add an original dimension to business and to
entrepreneurship. Networks are a particular conceptualization of entrepreneurship where
different actors can participate and exchange [5] [6], they incorporate formal and informal
relationships. Entrepreneurship in one hand is characterized by independence and
individualism but in the other hand when it comes to networks entrepreneurs should deal with
some notions such as dependent ties of trust and cooperation. Entrepreneurs with
collaborative goals tend to be more successful than those who do not have cooperative goals
[7]. Entrepreneurs can bring and can have benefits from networks such as resources,
equipment and competencies [8].
With the adoption of online social networks finding business opportunities, business partners,
making contacts, exchanging knowledge can be handled virtually [9]. Business online social
networking compared to social face-to-face networking for business implies not only
exchanging knowledge and building trust but also managing to continue in the long term
online social networking [10].
Networking among young people and especially among student is formally influenced by the
enrolment in higher education institutions or other formal networks that target youth [11]. It is
also intensified by interpersonal and personal relationships that students have. Culture plays
an important role, in some cultures students are attached and live with their families, in some
others they are more independent.
Networking competencies are very important for entrepreneurs as entrepreneurship is itself
“network-oriented”. Networking competencies include knowledge, skills and attributes of an
individual to fulfil a role through networking. Ezumah [12] presents survey results of US
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college students demonstrating the dominant position of Facebook, raising popularity of
Twitter and low popularity of LinkedIn. 32% of respondents answered that they had never
heard of LinkedIn. 98% of respondents mentioned keeping in touch with friends as the
number one reason for using social media networking sites. Making professional and
business contacts were mentioned only by 27% and learning by 26% of respondents.
A challenge of the 21st century is to find the right combination of face to face and online
networking competencies and to enhance skills of students for finding these online
networking tools that support them as independent professionals and entrepreneurs.

3. Parallel research sessions in Estonia and Albania
During the period from October 2013- December 2013 pilot questionnaires were distributed
to 55 bachelor students in Business Administration and MBA students at the Faculty of
Economy at the University of Tirana and to 45 bachelor and MBA students at Estonian
Business School. The questionnaires were distributed during classes that were related to the
questions of the questionnaire so the students would be familiar with the topics. In Albania
questionnaires were distributed during the classes of Entrepreneurship and SME
Management for bachelor students and Management Skills for MBA students. In Estonia
questionnaires were distributed during the classes of Entrepreneurship for Bachelor students
and of International Business Opportunities for MBA students. Pilot questionnaires were
elaborated in order to collect qualitative and quantitative data with perspective of a future
action research. Students had to answer Likert scaled questions about their involvement in
face- to-face business networks and with whom they discuss their business ideas. In the
questionnaire there were also two open questions about student's perception about online
social networking as business tool and their involvement in online social business networks.
The size of the groups was small. It allowed discussing the survey results at the end of the
lectures and getting student's feedback.

4. Comparison of networking priorities and networking challenges
of Albanian and Estonian business students
There are three main issues related to the online networking tools and content based on the
analysis of two open questions: preference for online social networks with social profiles
such as Facebook or Instagram, a skeptical perception of online social networks as business
networking tools, an alternative use of other social media such as blogs for entrepreneurial
knowledge sharing and recognizing business opportunities.

4.1 Online social networks with social profiles versus online social networks
with business profiles.
1. Facebook (www.facebook.com): 80% of the students in both countries seem to be
oriented to get involved in online social networks such as Facebook and Instagram
for business purposes and for sharing business knowledge. During the discussions
most of them stated that they prefer an all in one online social network profile and
they would prefer also not to have several online social network profiles. Students in
Albania also considered that using Facebook through the page creation option is an
excellent tool to manage at the same the personal online social profile at the same
time a real time management of your business activities that are Facebook pages.
Through Facebook pages 60% of the students in both countries get also business
information and through comments on specific business or civic pages their share
and exchange knowledge. Especially MBA students because of their other
engagements find time consuming being in many virtual networks.
485
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

2. Instagram (www.instagram.com): 37.5% of Albanian bachelor students mention
Instagram as a source of business information. When the results were discussed in
class, at a first time it was perceived as a paradox to think about Instagram as an
online social network that you can be used for business opportunities, but one
student who was involved in the photography business affirmed that most of time he
could find new clients or new places to photograph though Instagram and especially
through the right hashtags. This shows that bachelor students are continually more
updated about new trends in online social networking.
3. Online national or regional social networks with a social profile: they are not cited in
the answers of the students as a source where they can get business information and
recognize business or entrepreneurial opportunities.
4. Other online social networks with a social profile: Youtube (www.youtube.com) is
cited only by 4% of the students and Google+ (plus.google.com) only by 10% in both
countries. There was view that Youtube can be only used effectively for business by
expert online video tutorials or the so called how-to videos. Google+ is cited mostly
by Estonian students. Albanian students argued that they hardly use Google+ and
they are not so interested to know how it works. One Albanian MBA student with
Turkish origin pointed out A Small World (www.asmallworld.com) as very effective
and private for business and also Internations (www.internations.org) as a networking
tool for expatriates.

4.2 Online Social Networks with a Business Profile
•

•

•

LinkedIn (www.linkedin.com): in both countries bachelor students are not very active
on LinkedIn, only 15% of the Albanian bachelor students is involved in LinkedIn but
during the discussions they stipulated that they do not use LinkedIn a lot as they are
still students and do not work. 25% of the Estonian Bachelor students considers
LindkedIn important for business connections. During the discussions with Estonian
MBA students which are more active users of LinkedIn than Albanian MBA students
and seem to know the dynamics of this networks better, students stipulated that the
use of LinkedIn in Estonia cannot be compared with the use of this in countries such
as Sweden were users have benefits in their jobs or businesses. Some MBA students
in Albania stated that they had a LinkedIn profile because they were obliged by the
company where they work. The rudimentary use of LinkendIn in both countries shows
that students in both countries do not consider this platform important for business or
for their profession.
Other online social networks with a business profile: Xing (www.xing.com) where
participants can promote themselves in the venue and participate to groups which are
topic oriented, Ryze(wbo-network.ryse.com) is a business online networking who
enables participants to create special networks following the logic of special groups,
Eacademy (www.eacademy.com) is a business network who allows to seek business
experts. All those networks but especially XING which is most known worldwide seem
to not be considered by students as a possible source of networking.
Some MBA students stressed the importance of such business platforms as
Zoominfo(www.zoominfo.com) or Spoke(www.spoke.com) which create business
profiles without human input.

4.3 Blogging as a tool of recognizing business opportunities
20% of bachelor students in Albania and 15% of bachelor students in Estonia find following
different blogs as a powerful source of getting information about business. They follow blogs
of international specialized magazines such as the Economist or blogs of famous persons, in
486
Proceedings of International Conference for Entrepreneurship, Innovation and Regional Development
ICEIRD 2014

the questionnaires they do not specify names. Following blogs, commenting and engaging in
discussions can lead to a first stage of network building.

4.4 Business networking gaps in online social networks
Student's perception about the barriers of online social networking for business are similar in
both countries.
Online networking building for business opportunities and entrepreneurship seems to be
blocked by these factors:
• The lack of trust in business relationships that can emerge from those networks:
students are not very comfortable to talk with strangers. They fear the absence of
physical contact and the fact that someone can have a double personality; they can
build an online personality which can be very different from their real personality. 2
Estonian MBA student and 1 Albanian MBA student consider themselves as more a
face-to-face person in business. It is challenging to see how a face-to-face person
can be transformed to an online person in business with the adequate online
networking competencies.
• Physical distance and technical problems: students consider that physical distance
and technical problems can cause problems in receiving feedback in real time.
• Communication problems: Conflicts are very difficult to be resolved online. The
absence of non-verbal communication can be time consuming. Verbal communication
is never the same as in face-to-face networking. Students need to develop
communication skills for social networks.
• The quality of information and of knowledge shared: Students do not rely fully on the
information in online social networks. They feel that sometimes are overloaded with
information and some other times they have to little information on important topics.
Bachelor Students in both countries seem to use online social networks especially
Facebook Group tool for knowledge sharing with their colleagues and friends.

5. Mapping online networking competencies for business and
entrepreneurship
The active virtual networker is defined as a dedicated networker which spends most of the
time working online [13] while the social networker spend most of its time in building
relationships and the inquisitive networker will be focused in recognizing opportunities from
information. The effective business networking in online social networks for students requires
a combination of the qualities of the virtual networker and of the social networkers.
Universities and especially mentors, coaches, fields projects, business networking courses in
the curriculum play a crucial role in developing online social networking competencies .

5.1 The typology of online social business networking competencies
The main online networking competencies suitable for students are:
1. Technical competencies: they are influenced by the operational configuration of the
network and by its infrastructure. Students should be able to develop some basic
technical skills that specific for social media and online social networks such where to
use different elements and where to use them such as links, tags or hashtags. They
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2.

3.

4.
5.

6.

7.

should be able to understand the difference between different platforms for example:
Facebook and LinkedIn.
Creative competencies: they are required to personalize business or entrepreneurial
profiles. Some basic technical creative skills mostly in graphic design are sometimes
needed. Students should be able to balance creativity with ethical concerns and
optimize between transparency and privacy.
Storytelling competencies: they can help students to promote themselves and their
ideas. Storytelling in a online social network in order to be attractive has to be short
and catchy without being victims of the blogging's style.
Effective communication competencies: online social networks require immediate
reaction through responding quickly but saying a little.
Relationship building competencies: long term contact building process based in trust
in online social networks in challenging. Too many contacts can usually be a good
thing, but students should be able to filter them periodically and constantly. It is not
only important to have contacts but also to know and be willing to discover what
opportunities are associated with them. You cannot build business relationships or
identify business or entrepreneurial opportunities especially online without taking risks
and without willing to learn and exchange information.
Interpersonal competencies: empathy will determine the impact of interpersonal
competencies in building not only business relationship based on trust but also will
allow you to build your own networking capability. The first step of building
interpersonal skills is the identification of the personal behavioral style.
Monitoring competencies: contacts and information should be monitored and filtered
on a regular basis. Students should learn also how to deal with myths and
misconceptions about online social networks such as for example: proximity with
LinkedIn contacts is good business but the proximity with Facebook contacts is bad
for business.

6. Conclusions
Online social networks are not still viewed as a tool for business and entrepreneurial
opportunity recognition. The students of our sample come from two different national
background but their perception about the effective use online social networks for business
is similar, the result of the gaps online business social networking skills and networking
barriers in online social networks confirm it.
There are differences in the networking competencies of bachelor and MBA students.
Bachelor students lack knowledge for the effective use of business online networking
competencies and business relationships. MBA students are older and because of their
family and work obligations less active in online social networking. Even if they have
experience in network relationship building and interpersonal competencies, they prefer faceto-face networking because of the absence of time and trust. There is a need for developing
effective communication skills than combine online and face-to-face networking
opportunities. Bachelor students, who are part of this young generation evolving, use
effectively technical competencies and creative competencies but they lack monitoring
competencies and relationship building competencies. In order to be a successful online
social networker with entrepreneurial and business intentions students. The map of
networking competencies can help students, educators, trainers, mentors and policy makers
who are interested in building online virtual teams or who want to train and mentor online
virtual teams.
This paper can serve as base for further research in building entrepreneurial virtual teams of
Albanian and Estonian students. Further research should also take into consideration the
social background of the students and their professional or entrepreneurial experience in
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order to determine their influence in the process of online business networking competencies
building. The sample can include also high school students considering that programs such
as Junior Achievement are active in both countries.
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