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Dear International Conference for Entrepreneurship Innovation and Regional Development Participants,

On behalf of the Organizing Committee, | am privileged to welcome you to the 6th International Conference for
Entrepreneurship, Innovation and Regional Development ICEIRD 2013. Over the past six years ICEIRD has grown to be the
major international conference in entrepreneurship and innovations. It is an honor to preside the 6th anniversary issue of the
conference themed Regional Economic Resilience through Innovation and Enterprise, which continues the tradition of high-
quality, broad international participation in all areas of entrepreneurships and innovation for regional development.

The ICEIRD 2013 conference brings together academicians, researchers, business executives, industry organizational leader,
government and non-government representatives, management consultants, service providers, technological and business
experts and entrepreneurs and innovators. The program consists of thoughtful leadership, industry research, best-of-breed
practices and technology solutions that can be deployed on regional development. While doing this entrepreneurship and
innovation are the main pillars of the Conference.

The sprit of the Conference lies in the belief that the global and regional economy favors organizations that can reach across
boundaries effectively. It rewards those that can collaborate smoothly with their partners and customers. As a result, business
excellence is no longer about individual players—it’s about effortless coordination and communication.

We are honored to have Dr. Lars Eklund, Founder & Chairman of Scandinavian Competitiveness Group, Mikel Landabaso,
DG Region Head of Unit of the thematic competence center on smart and sustainable growth at the European Commission,
Christopher Mondini, ICANN’s Vice President and Professor Soumodip Sarkar of University of Evora, Portugal as our keynote
speakers.

Istanbul Sehir University provided all the facilities for the Conference. Therefore we thank to the Rector Ahmet Ademoglu for
his motivating support and all the personnel of the University. Moreover we thank Istanbul Development Agency, International
Competitiveness Research Institute(URAK) and KOSGEB for their supports.

Today’s developed world, crisis is everywhere and we come together in order to understand and resist against it. Let us
experience value of ICEIRD2013 and bring that energy to your community for positive changes.

Melih Bulu
ICEIRD2013 Conference Chair
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BIOGRAPHIES OF KEYNOTE SPEAKERS AND WORKSHOP CHAIRS

Keynote Speaker / Professor Soumodip Sarkar

Soumodip Sarkar is a professor at the Department of Management, University of Evora, Portugal, and
researcher at CEFAGE-UE. He is also the coordinator of the Program in Entrepreneurship and Innovation. He
received his PhD in Economics from Northeastern University, Boston in 1995. He previously worked at the
Harvard Institute for International Development (HIID) and later CID, Kennedy School, Harvard University.

Professor Sarkar is currently the Dean of Doctoral School (IIFA), of the University of Evora, responsible for all
PhD programs and research centers at the University.

His research interests are innovation, entrepreneurship and international business. He has published papers
in many scientific journals and is in the editorial board of four international peer-reviewed scientific journals.
He is a project leader in many Portuguese and European projects and has been a consultant to the USAID and
Nathan Associates. He holds copyrights to the integrated innovation model developed by him along with simulation software.

He was a Visiting Fellow at the Asia Center, Harvard University, in 2006. His book on innovation entitled: Innovation, Market Archetypes and
Outcome was published in 2007, by Springer-Verlag. Another book on entrepreneurship and innovation Empreendedorismo e Inovagao,
published by Escolar Editora, was released in September of 2007, now in it’s third edition. In 2008 his third book the Entrepreneurial
Innovator, was published by Elsevier-Campus in Brazil. He has given diverse talks and workshops all over the world, including at the Helsinki
School of Economics, Harvard University, University of Massachusetts, Indian School of Management etc. He is a much sought after speaker,
and has appeared as a keynote speaker in many international conferences, as well as giving talks on innovation for senior managers and
organizations all over the world, and advising firms on innovation management and growth. In 2008, he was considered one of the top 100
experts internationally by the World Economic Forum (WEF Innovation 100).

Keynote Speaker and Workshop Chair / Dr. Lars Eklund

(o )

During his 30 years as a practitioner in social science research, in the private sector, in government, and as a
_ consultant Dr. Eklund has acquired first-rate skills in developing innovation and competitiveness on all levels
and in many places around the world. He has spearheaded major initiatives in Sweden, Baltic Sea Region,
Europe, Middle East, Africa, and Asia. As Director of Competitiveness and Head of Division of Vinnova,
Swedish Governmental Agency for Innovation Systems and as President, Vice President, and Director of The
Competitiveness Institute, the leading global network of competitiveness practitioners, he obtained a unique
global connectedness and leading position in the field of innovation and cluster based competitiveness. His
track record as innovation development analyst and facilitator of innovation processes on regional, national
and multinational levels is marked by his typically Scandinavian values dialogue and pragmatism. He has
served in a number of leading positions in the field of development and innovation, reporting directly to
the ministers and deputy ministers of various concerned governments. Dr. Eklund is a facilitator second to none when it comes to design,
preparation, and conduct of stakeholder dialogues targeting innovation strategy, policy, and action. The outcomes of his stakeholder
workshops are the robust building blocks needed in his recent challenging constructs of innovation competition and innovation super
markets.

Dr. Eklund’s recent positions are the Founder and Chairman of the Scandinavian Competitiveness Group (2009-2012), concentration on
concept development and business practices perfection regarding innovation competition and innovation super markets, preparation of a
major global feasibility study on the subject, foundation of the Institute for Innovation Competition. (2009-2012); Director of Competitiveness,
Head of Department, and Member of the Executive Board at Vinnova, the Swedish Governmental Agency for Innovation Systems (2001-
2008), design and execution of major innovation and competitiveness initiatives in Sweden, Baltic Sea Region, Europe, Middle East, Asia,
and Africa; Founder, Ambassador, and Fundraiser Pan African Competitiveness Forum (2007-2008); President and Chairman on the Board of
Directors at The Competitiveness Institute and Vice President for Europe, Middle East, and Africa (2003-2008).
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A \ Keynote Speaker / Mikel Landabaso

Mikel Landabaso is DG Regio Head of Unit of the thematic competence centre on smart and sustainable
growth at the European Commission. He has worked in DG Regio since 1990, both in horizontal Units on policy
conception and in Geographical Units on policy implementation, including working as the assistant to the
Director General. Previously he was Head of the Research Department at the Basque regional development
agency —SPRI. He was given the 2004 annual “Christiane Bom Award” by the European Regional Development
Agencies Association — EURADA for his contribution to innovation in European regional policy. He has a PhD in
Economics (University of the Basque Country), Diploma in Advanced European Studies, (College of Europe),
M.A. in Development Economics (University of East Anglia). He has been a Visiting Scholar at the University of

North Carolina at Chapel Hill and he was part-time professor of regional development at the Free University
of Brussels and the University of Deusto.

Keynote Speaker / Christopher Mondini

In this role he works to broaden and deepen relationships with companies beyond the domain name sector,
to educate global business on the workings and role of ICANN, and to provide ways for continued dialogue
and collaboration on Internet Governance issues. His aim is for the voice of business to be heard in a rapidly
evolving multi-stakeholder framework. Christopher is a former management consultant, United States
diplomat and corporate investigator, whose work has focused on cross-border regulatory challenges faced by
technology companies. He holds degrees in Economics and International relations.

Workshop Chair / Prof. Metin Tiirkay

Metin Turkay is Professor of Industrial Engineering and the Director of Kog-IBM Supply Chain Research Center at Kog¢ University. His main area
of interest is in the development of discrete-continuous optimization models and solution algorithms for complex problems. His methods
had been applied to sustainable supply chain management and logistics, optimization of energy systems and systems biology. He received
BS and MS degrees from the Middle East Technical University, Ankara, Turkey and PhD degree from Carnegie Mellon University, Pittsburgh,
Pennsylvania. His PhD work received Ted Peterson PhD Dissertation Award on computing and systems theory. He received a number of
awards including TUBITAK Career Award, TUBITAK Young Scientist Incentive Award, IBM SUR Award, IBM Faculty Award and IBM OCR Award.
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Workshop Chair / Tina Lee Odinsky-Zec

Tina Lee Odinsky-Zec is the Director of Innovation and Entrepreneurship Center at Zagreb School of Economics
and Management where she has lectured, managed international projects and mentored hundreds of
students on business plan development since 2006. She is currently pursuing her doctoral degreee under
UNESCO Chair for Entrepreneurship, Dr. Slavica Singer at the J.J. Strossmayer University in Osijek, Faculty
of Economy. Her thesis is centered on visualizing social entrepreneurship in Croatia, a theme that she has
been committed to since 2002. She has been on the NESsT Business Advisory Network since 2008 and held
a seminar on Creativity for social entrepreneurs at the inaugural Ashoka University held at Duke University
in 2011 as well as a follow up at Ashoka U 2013 held in San Deigo, CA.. She was a Visiting Professor at Rouen
Business School France from 2010-2013. A graduate of Rochester Institute of Technology in Rochester, NY, she
helped start up their first overseas undergraduate program in Dubrovnik, Croatia in 1997.

Workshop Chair / Prof. Ziya Burhanettin Giiveng

Having his BS, MS in physics from Ankara University, Prof. Gliveng received his PhD in physics from California
University. Since 1997, Prof. Gliveng has been working at Cankaya University previously as a Vice-Dean and
later Dean of Engineering and Architectural Faculty; he is currently the Rector of the University for 6 years.
During the years 1998 and 2006, he took part in various research projects in the USA and Germany as a
visiting scientist. Prof. Gliveng lectured in electronics and communication, physics, chemistry, electromagnetic
theory, computer simulation, computer science, and scientific calculation. His main research interests include
nano-science, nano-technology, innovation, regional development, competitiveness and clustering. He had
led various national and international research projects, supervised many MSc and PhD thesis, lectured and
published many articles on these topics.

Being one of the pioneers of development of various clusters in Turkey, Prof. Gliveng has been actively
contributing to University-Industry Collaboration since 2007. He is the chairman of the Cluster Development Team and the Board of Directors
of Entrepreneurship and Innovation Research and Application Center of Cankaya University. He had led and completed two EC funded
projects for knowledge transfer to the members of ‘Work and Construction Machinery’ cluster located in one of the largest Organized
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This study examines how the pattern of a firm’s alliance ego-network, as well as that
of its partners, may have a contingent effect on the firm's patenting behavior for
exploratory and exploitative innovation. It is a paper that integrates network theory,
organisational learning theory, and a contingency approach to innovation
management. The research data came from 2933 strategic alliances in the
biotechnology industry and the patents by 455 firms in the period 1986-1999. The
study employs a panel data negative binomial estimation model with random effects. It
concluded that centrality in the whole alliance network was beneficial to patenting
within many secondary classes (proxy for exploitation) because it enables experiential
search for knowledge, whereas a focal firm’s partners’ centrality was beneficial to
patenting across many primary classes (proxy for exploration) because it enables
cognitive search for knowledge.

Keywords
Alliances; Biotechnology; Innovation; Networks; Patents

1. Introduction

The long-term competitive advantage of firms in technology-intensive industries depends
solely on knowledge and networks that lead to innovation[1]. Evolutionary economics
conceptualize a piece of knowledge as a recipe encompassing both physical components
and processes as ingredients[2]. The conceptualization of knowledge as a recipe leads to
thinking of innovation as a process of searching for new recipes[3]. In this paper, then, the
terms 'knowledge' and 'recipes' are used interchangeably. While innovation research has
primarily focused on where firms search for solutions (i.e. local vs. distant)[4], organisational
learning literature[5] has emphasized how firms search: both experiential and cognitive
searches guide a firm’s quest for innovation[6]. In the case of experiential search, firms
exploit their existing knowledge and this can lead to the development of efficient
organizational routines[2] and positive, timely, and predictable returns[7]. In this rationale,
forming strategic alliances is attractive as partners have a good understanding of the relevant
issues at hand and alliances function as ‘pipelines’ through which knowledge flows between
firms[8], enabling a rapid diffusion of recipes among partners and enhancing the efficiency
and speed of collaboration[9]. This should be beneficial to exploitative innovation, as the
rationale for entering a strategic alliance is formed by the possibilities of obtaining
complementary knowledge and/or speeding up the R&D process in industries where time-to-
market is critical[7].

However, integrating external knowledge through alliances can overcome limitations, but it is
costly and less successful on average than deriving solutions from one’s existing knowledge
base[7] because receiving and building on knowledge frequently requires the recipient to fill
in gaps and to correct transmission errors in what the sender conveys and the receiver may
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misinterpret some of the information that is transmitted[3]. Alternatively, cognitive search can
used to reduce the uncertainty and costs of using external knowledge, and it occurs when
members of a firm cognitively evaluate alternative recipes, ingredients and combinations[10],
and assess their implications for solution performance, which are subsequently investigated
via experiential search[6]. Then, this cognitive process seems to invoke a broader set of
alternative actions both local and distant at lower cost and higher expected value[6], so we
infer that, for the purpose of exploratory innovation, firms may be putting emphasis on
cognitive search for innovation[11] to filter for novel recipes of high expected value, which
are subsequently investigated via experiential search. This argument points to a different role
for a firm’s strategic alliances, namely to produce novel recombinations of knowledge[12]
rather than to function as 'pipelines' for the diffusion of knowledge.

2. Which ego-network pattern for exploitative and exploratory

innovation?

Theorizing about networks and innovation can then be thought of as coming from two
different but complementary levels of analysis: the view from the micro-level of the individual
firm (ego-network) and the view from the macro-level of the 'whole' industry network[13].
Research[14] has identified a research gap and they urged researchers to explore whether
some ego-network patterns are more efficient than other for firm's outcomes. So, as the
empirical contributions have generated a mixed bag of findings, there is an increasing
consensus that a contingency approach might be more effective[15][16].

2.1 Ego-network closure

A firm's network centrality explicitly affects a focal firm's capability to access or control the
various resources and information in the network through its ties[17]. In an alliance ego-
network, centrality is associated with two distinct kinds of network closure benefits[15],
namely resource-sharing and information spillovers. Firms will look to their partners to
provide the resources and technological capabilities they lack, maximizing firm value by
effectively combining the partners’ resources and exploiting complementarities[18].
Consequently, the implementation of additional capabilities from outside should have a
positive effect on innovation achievement[19]. Then, a focal firm's ties hold knowledge that is
novel to the firm, or the existing knowledge of a firm and that of its partners may be
recombined through collaboration, yielding recipes that are new to the firm[15]. As a result, a
centrally positioned firm is connected to different knowledge 'pipelines' in the network[20]
and many other firms in the network must go through a central firm in order to access other
firms' recipes[21]. Network centrality should then be an advantage for exploitative innovation
through experiential search, as focal firms draw on their knowledge to exploit an increased
number of potential recipes[10] that come through the network 'pipelines' due to the focal
firm's ego-network closure pattern.

The second benefit is that collaboration with many partners may lead to reduced risk for the
firms involved due to information spillovers, i.e. knowledge is probably shared a variable
amount easier than otherwise[15] due to higher levels of perceived information accuracy and
aligned partners' interests[22]. Exploitative innovation through experiential search requires a
deeper understanding of specific information rather than a wider grasp of more general
information[11]. For exploitation, a stronger emphasis is on central firms being willing and
motivated to invest time and effort to share knowledge with partners[23]. Prior research has
shown that central firms located in dense regions of a network through multiple ties share
fundamental value systems[24], facilitate the diffusion of norms across the network[25],
enhance communication effectiveness[26], provide shared meaning and understanding
between network members[27], and nurture trust in the network[18]. Shared values and
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norms develop the expectation that partners will proactively and voluntarily provide timely
and tacit information necessary for successful alliances[28]. As such, central firms can
control and exploit opportunities in the industry, as well as control the trajectory and direction
of recipes created in the network[29]. Thus, central firms are expected to be able to delve
deep into their technology fields, synergistically work on their specialized knowledge to
generate patents within many secondary classes. Accordingly, | submit that, other things
being equal,

Hypothesis 1. There is a positive relationship between the number of a focal

firm’s secondary patent classes and its centrality in the 'whole' alliance

network.

2.2 Non-redundant ego-network

Opportunities for exploration entail the likelihood of a break away from the established way of
doing things and the discovery of and experimentation with new knowledge[7]. Some
authors[30] have noted that firms introducing innovations with a greater degree of novelty are
more likely to use a wider range of recipe sources to develop or improve their products.
Expanding into new domains and technological innovations novel to the firm most probably
requires cognitive search, which can reduce the uncertainty and costs of using external
knowledge in a search process[31] and increases the variance of potential solutions[6].
Cognitive search occurs when a focal firm's mental representations of the environment are
used to identify potentially valuable combinations quickly and the combinations are
subsequently investigated via experiential search[6]. Because a firm can evaluate a solution
without directly implementing it, cognitive search is cheaper than experiential search,
reduces the risks of experimentation and increases the efficiency of exploring external
recipies|[6].

As all knowledge is not equally accessible to a focal firm[32], Burt[22] introduced the
structural holes argument, which is concerned with the notion of redundancy. A firm's ego-
network that connects two otherwise disconnected subgroups in the 'whole' network is said
to be non-redundant and bridges a structural hole. So a focal firm’s ego-network has
redundancy to the extent that the firm’s partners are connected to each other as well. Firms
bridging structural holes act as ‘brokers’ and the more structural holes a firm can bridge the
wider the range and diversity of ideas, perspectives and recipes it comes along[33]. So this
type of networking serves as a screening device[34] that allows for relevant developments in
diverse technologies to be brought to the firm's attention. Alternately, faced with a specific
problem, a firm can activate its network to identify the sources that are likely to be well
informed about the specific issue at hand[35]. Because knowledge is developed partially
through firm interaction, firms that bridge structural holes will be able to develop new
understandings, not possible to those who do not bridge holes, through the recombination of
previously isolated knowledge perspectives[15][29]. Moreover, because maintaining ties to
many other firms is costly, firms that bridge structural holes enjoy improved efficiency in their
ego-network pattern for bringing together otherwise isolated recipes, thus conserving scarce
managerial resources[36]. These arguments lead to the suggestion that there is probably a
positive relationship between a firm’s ego-network pattern that spans structural holes and
exploratory innovation, due to the associated enhanced cognitive search capability[31] that
eventually leads to more efficient experiential search for novel recipes. Accordingly, | submit
that, other things being equal,

Hypothesis 2. There is a positive relationship between the number of a firm’s

primary patent classes and the number of structural holes it spans in the

'whole' alliance network.
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2.3 Alliance partner’s ego-network closure

Alliances provide a firm with access to its partners’ organizational routines (the terms
'partner’ and ‘alliance partner' are used interchangeably in this paper), which reduces
ambiguity about a partner’'s knowledge and increases the efficacy of knowledge transfer and
assimilation[37]. Accordingly, research on ego-network patterns as determinants of firm-level
outcomes, such as innovation performance, has been augmented by considering partners’
characteristics[38]. There are significant differences among the types of partners on how the
collaboration is managed and what kind of innovation can be achieved[39]. Nieto and
Santamaria[40] have also indicated that alliance partner characteristics are important
because the specific characteristics and objectives of different partners would bring different
innovation results. Recent research[31] has highlighted an innovative firm's knowledge
spillover pool as a discrete knowledge element and a unique characteristic to each individual
firm. In the context of a strategic alliance, a spillover is defined as an unintentional
transmission of knowledge to others beyond the intended boundary. If knowledge is
exchanged with the intended alliance partners, it is defined as “knowledge transfer”, but any
knowledge that is exchanged outside the intended boundary is a spillover. Thus, a firm's
spillover knowledge pool represents all external recipes that have been linked directly to its
knowledge base by partner firms through spillovers during the sum of its alliances[31]. As a
partner firm's spillover knowledge pool grows larger with its increasing centrality in the 'whole'
alliance network, it probably contributes a greater number of relatively accessible external
knowledge components/recipies that can be used as inputs in the innovation process of focal
firms through experiential search[41]. Also, larger spillover knowledge pools of partner firms
provide focal firms with a large number of recipes as input to their cognitive search effort[7].
Firms learn vicariously by observing the behavior and associated performance outcomes of
partner firms with large spillover pools, and then by modeling or imitating behaviors that
seem successful and avoiding behaviors that seem unsuccessful[42]. By observing the
innovative activities of partner firms and the outcomes of those activities, a focal firm can
develop a cognitive model of how and why a new combination of recipes is formed without
attempting the combination[42]. This cognitive model can be used by focal firms as a guide
for future experiential search by identifying potentially valuable knowledge elements and
combinations, detecting elements and combinations to avoid, and providing insight into the
organizational routines[43] that led to the creation of the innovation[3]. Building on these
arguments, | suggest that a focal firm tied to a partner with a large knowledge spillover pool,
due to the latter's centrality in the 'whole' alliance network, may be in a better position to
engage in exploratory innovation of vicarious learning with the partner and effective cognitive
search may lead to subsequent efficiency in experiential search for novel recipes.
Accordingly, | submit that, other things being equal,

Hypothesis 3. There is a positive relationship between the number of a
firm’s primary patent classes and its partners’ centrality in the 'whole’
alliance network.

3. Research methodology

| tested the hypotheses using a large sample strategic alliances by dedicated biotechnology
firms (DBFs) in the period 1986-1999. As | was interested in technical knowledge diffusion, |
used only alliances with the purpose of technology licensing, research and/or development
and/or commercialization, thus excluding marketing, manufacturing and distribution deals.
Alliance data were gathered from the Historical Actions Database provided by BioAbility.com
and | had data on 2933 alliances by 455 DBFs during the period 1986-1999. Following prior
research, | coded the data based on the different types of technical alliances (e.g. licensing,
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R&D etc.), as each type entails different tie 'strength’ — defined as the level of
interdependence that leads to differing levels of intensity of knowledge transfer[44]. Finally, |
constructed 5-year alliance network moving windows between 1986 and 1999 (I had data for
1981 onwards), and each network was constructed as an undirected valued adjacency
matrix. UCINET 6 was used to obtain measures on these networks, as | describe in the next
section. All patenting data were retrieved from Delphion.com database, which reports US
Patent Office data for all the firms in the sample, of which only a small proposition was based
outside the USA.

4. Measures

4.1 Dependent variables

The first dependent variable, Secondary Classes, was calculated as the number of
secondary patent classes divided by the number of primary patent classes in which a firm
filed for patents during a year of observation. The second dependent variable,
Primary _Classes, is a count variable of the number of primary patent classes in which a firm
filed for patents during a year of observation. As the propensity to patent may differ due to
firm characteristics, | attempted to control for sources of heterogeneity using the control
variable Presample_Patents (described below) and random effects in the estimations.

5.2 Independent variables

5.2.1 Centrality and partner centrality

The variable Centrality refers to the betweeness centrality score of a focal firm in any given
5-year window, and the variable Partner_Centrality refers to the average of the Centrality
values of a firm’s partners in any given 5-year window. The variable Partner_Centrality was
transformed by taking the natural logarithm in order to address a lack of linearity.

5.2.2 Structural holes

The variable Efficiency assessed the presence or absence of structural holes in a focal firm's
ego-network. The Efficiency measure[22] calculates the effective size of a focal firm’s ego-
network (essentially, the number of partners minus the average degree of partners within the
ego-network, not counting ties to focal firm) divided by the number of partners in the focal
firm’s ego-network. | used the ‘Network> Ego Network> Structural Holes’ routine in UCINET.

5.3. Control Variables

5.3.1 Alliance experience

Prior experience would then reduce risks and costs by enabling quick mobilization and
exploitation of knowledge between partners to increase a focal firm’s innovative
outcomes[15], and to control the pace and rate of change and innovation in the network[29].
Therefore, | used the variable Alliance Experience, which is a count measure of the number
of direct ties (degrees) that a focal firm had in any given moving 5-year window, as a proxy
for alliance management capability. In order to take into account similar capabilities by a
focal firm's partners, | used the variable Partner Alliance_Experience as an equivalent
measure. In addition, the data were valued (to reflect 'strength' of tie) so the measures
consisted of the sums of these values.

5.3.2. Presample patents

To control for further unobserved heterogeneity in firms' patenting behavior, | used a random
effects statistical model as well as following the presample information approach. A common
method of controlling for unobserved heterogeneity is to include the number of times that the
focal event (filling for a patent) has previously occurred for each firm: | calculated the variable
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Presample_Patents as the sum of patents obtained by a firm in the five years prior to its
entry into the sample (I had data since 1980).

5.3.3. Country of origin

Firms that are headquartered in different countries may differ in their propensity to patent.
Moreover, Asian and European firms may be less inclined to patent in the USA even when
the biotechnology industry is widely recognized as a global industry. The variable Country
was introduced to control for such effects.

5.34. Density

| used the variable Network Density to measure the 'whole' network density, calculated for
each 5-year observation window. This variable measures the ratio of existing links in the
network to the number of possible pairwise combinations of firms, with larger values
indicating increasing density. For the valued networks used in this analysis, it is the total of all
values divided by the number of possible ties. The variable was also transformed by taking
the natural logarithm in order to address a lack of linearity.

6. Analysis

The dependent variables are count variables and take on only nonnegative integer values. A
Poisson regression approach provides a natural baseline model for count data[45]. However,
patent data often exhibit heterogeneity (overdispersion) where the variance exceeds the
mean[45], which violates the Poisson distribution’s strong assumption that the mean and
variance must be equal. In this case, a commonly used alternative is the negative binomial
model, which allows for heterogeneity by incorporating an individual, unobserved effect into
the conditional mean. | used panel data implementation of random effects[45] in the context
of a negative binomial model to account for unobserved heterogeneity. Moreover, negative
binomial regression accounts for an omitted variable bias, while simultaneously estimating
unobserved heterogeneity[45]. In the present study, unobserved heterogeneity refers to the
possibility that unmeasured differences among observationally equivalent firms affect their
patenting. The Hausman test was not significant in all models (1> = 26.12; Prob> % =
0.0005) indicating that it is safe to use a random-effects specification. All models were
estimated with Stata 10.0.

7. Results

Table 1 reports descriptive statistics and correlations between variables. Table 1 reveals on
average low correlations between variables, except in the case of Partner_Centrality and
Partner_Alliance_Experience. This can be an indication that multicollinearity is present,
sometimes resulting in the signs of estimated coefficients to flip, so | decided to test these
variables separately as well as together in a ‘full’ model.
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Table 1 Descriptive statistics and correlations

Noafobservations = Mean Std  Min  Max 1 ] 3 T 5 6 7 g 5
1894 Dev

T Pamary_clases 515 574 1 21 1

2 Secondanclasses 157 148 016 13 oae 1

3 Centrality 001 001 000 013 024%™ 0207 1

T Eficiency 052 031 000 100 011" 014 Q031%* |

5 Partoer, Centrality 365 105 760 200 0067 004* 011+ 043t 1

6 Alliance_Experience 000 000 000 001 011%% 004" 033%* 008" 006* 1

T Presample Patents 068 278 0 7 001 001*  D05**  007** 002 002 1

8 Network.Density 320 050 452 264 003 0.00 0.02 004 002 005** 003 1

9 Partner_ 001 001 000 010 002%* 005** 004** 1035 054%%  007** 001*** 006 1

10 Conptre 125 081 1 3 0041* 003**  008*** 003*  00s**  0astr 002 002 003

5 _p< 01,* _p< 05 *-p<.1

Table 2 reports the results of the analysis of the panel data for dependent variable
Secondary_classes, and Table 3 reports the results for dependent variable Primary classes.

Table 2 Panel negative binomial random effects regression models with one-year lag for dependent

variable: Secondary_Classes

)
Mo of Observations Model | Model Il Model 1l Model IV Model V
=1804
Constant 0.18 015 015 0.44% 027

(0.12) (0.12) (0.13) (0.25) (0.26)
Elliance Expeiance 6434 B0 E3857=  BA0FT B0
(13.56) (14.01) (13.57) (13.78) (14.25)
FlesampePatents,  0.01 O] O] oo 002
(0.01) (0.01) (0.01) (0.01) (0.01)
Country 0.04 0.04 0.04 0.02 0.02
(0.04) (0.04) (0.04) (0.04) (0.04)
Partner_ 1.85 1.76 1.93 173 0.34
Alliance, Experience  (1.83) (1.85) (1.84) (3.20) (3.23)
et -0.02 -0.02 -0.02 -0.03 -0.03
(0.03) (0.03) (0.03) (0.04) (0.04)
Centrality BT BT
(1.86) (2.04)
Efficiency 0.05 0.04
(0.08) (0.12)
Pariner CeniAly. 004 003
(0.03) (0.04)
Log likelihood -T012.25 -7008.98 -7012.81 -B334.48 -B830.35
Wald x* 2632 37 38 2T AT 2527 36 24%

Mote: standard errors in parentheses

W< 01 % p< 06 % p=.10

All the models shown in Tables 2 and 3 were significant compared to the null model (chi-
square test). In Tables 2 and 3, the first model (I and VI respectively) includes control
variables only, the following three models test the hypotheses and the last model (V and X
respectively) pools all the explanatory variables in one. Models V and X yielded empirical
results that are consistent with previous models. For dependent variable Secondary_classes,
Models Il and V show that the coefficient for Centrality is positive and statistically significant,

and it confirmed H1.
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Table 3 Panel negative binomial random effects regression models with one-year lag for dependent
variable: Primary_Classes

No of Observations hodel VI Model VIT  Model VI Model IX  Model X
=1394

Constamt 0.Gg%*= 0G4 0.8g=== 127%+= 111#==

(0.12) (0.12) (0.13) 024 024
Albance Experience 30.06%%F 33.02%% 38.72%F= 2077 3150
(12.59) (13.26) (1257 (12.82) (13.26)
Presample Patents 0.02 0.02 0.02 0.01 0.01
(0.01) (0.01) (0.01) (0.01) (0.01)
Country 0.03 0.03 031 0043 0.03
(0.05) (0.05) (0.05) (0.05) (0.05)
Partner_ 212 202 209 3 293
1ang (L1749 (1.73) (179 (3.00) (3.03)
Netwerk. Denstty. -0.04 -0.04 -0.04 -0.06% -0.06%
(0.03) (0.03) (0.03) (0.03) (0.03)
Cenfrality 20T - - i
(1.75) (1.76)
Efficiency - - 01T - [}
(0.06) (0.12)
Parmer Cenrallty - - - 0.07+= 0.08*=
(0.03) (0.04)
Tog Tikelihood 378716 576603 -3766.60 481373 481147
Wald ¥ 16.65%** 19 16**= 19 g1*=*= 19 15%% 23 355%%%

Mote: standard errors in parentheses

= _p= 01, p=.086%p=.10

For dependent variable, Primary classes, Models VIII and X show that the coefficient for
Efficiency is positive but not statistically significant to 95 percent confidence level. So,
although the direction of the relationship between Primary classes and Efficiency is
confirmed, H2 cannot be accepted. Finally, Models IX and X show that the coefficient for
Partner_Centrality is positive and statistically significant, thus confirming H3. Models lIl, 1V,
and VI indicate that not all network independent variables are important to the two dependent
variables, thus strengthening the hypothesis development. In all the models the coefficient
for Alliance_Experience was positive and statistically significant, and the remaining control
variables were statistically insignificant.

8. Discussion

The results indicate that betweeness centrality in the 'whole' network is beneficial to
patenting within many secondary classes (proxy for exploitative innovation), because a
centrally positioned firm is better connected to recipe 'pipeline' flows in the network.
Additionally, it enjoys an advantage for experiential search to exploit opportunities that lead
to the development of efficient organizational routines and positive, timely, and predictable
returns. Moreover, the results indicate that a focal firm’s partner’s centrality is beneficial to
patenting across many primary classes (proxy for exploratory innovation) because of
vicarious learning with a central partner with a large knowledge spillover pool. These results
seem to overcome conflicts in previous research that stem from the assumption that a firm’s
access to diverse knowledge and the innovation benefits of network closure are mutually
exclusive . If we adopt the contingency approach then network closure proves to be
beneficial to innovation because, given the results of this paper, a focal firm's centrality in the
'whole' network is beneficial to exploitative innovation and centrality of the partner firm is
beneficial to exploratory innovation.
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Finally, the results of this study have managerial implications, as they advocate a more
action-oriented view of alliance network, with the aim of orchestrating networks in such way
that managers can extract more value out of them. The results indicate that firms with
experience in making alliances have probably developed a well-honed alliance management
capability that facilitates effective processes to access rich information and higher patent
output. When firms combine their internal alliance management capability with a beneficial
external network pattern that entails centrality in the 'whole' network and partners that are
central ‘gatekeepers’, then they seem to be able to better exploit and explore knowledge and
transform it into patents. For exploratory innovation, it seems then that the best way for a
company to ‘cast its net widely’ in order to reach new technological fields is through
'gatekeepers', and that the more experience a firm has in alliances the more it will be able to
produce exploratory innovation patents. For exploitative innovation, the study found that it is
the combination of 'whole' network centrality and alliance experience that enables the focal
firm to absorb and transform the in-depth knowledge from the partners into patents in many
secondary classes. Also, the partners’ alliance management capability does not seem to be
significantly linked to the focal firm’s patent output, indicating that the absorption and
transformation of knowledge by the focal firm into patents is an internal affair.
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Abstract

The main issue of that paper are communication barriers in the process of innovation
in SMEs. We discuss the issue of linear and open models of innovation and barriers of
transition between them. We deal with the role of communication in the innovation
process, as well as barriers that might induce to communicate. The results of research
project are presented to show communication behaviour, tools and quality to better
understand the role of communication in innovation process. One might expect that
internal communication in small enterprises should not cause any problems but our
study results show that it is falling due to blurring responsibility tasks, lack of clearly
defined division of tasks and coping with too many activities at one time.
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1. Introduction

Innovation has become a key word for all policies and investments performed in the
European Union (EU). The conviction that the EU’s future economic growth will increasingly
have to come from innovation in products, services, jobs and business models has laid the
foundations of the “Europe 2020” strategy and, consequently, the innovation has become an
inherent goal of all EU policies. Importantly, in its documents and activities the EU promotes
a broad concept of innovation that is going beyond technological research, its applications or
freedom of movement of researchers. The European Commission clearly refers to the so-
called ‘free movement of innovative ideas’ or the Open Innovation paradigm and supports
genuinely open innovation which includes brokerage, intermediaries and networks in which
all players can participate on an equal basis [1]. In practical terms, this approach is
implemented on all governance levels: European, national, regional and local, via
investments and projects entirely or partly funded from the EU budget'.

! On the EU level those are the programs directly managed by the European Commission (roughly
22% of the total budget), such as 7" Framework Programme for Research and Technological
Development, Competitiveness and Innovation Framework Programme or LIFE+. On national and
lower levels, the EU funds for innovation are mostly distributed in the framework of the cohesion policy
and its instruments (roughly 40% of the total budget).
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Since 2004, an important part of EU funds has been allocated to Polish economy. On
average, at least 63,9% (more than 42 bin Euro) of the EU contribution to investments in
Poland in 2007-2013 has been directly related to the improvement of the innovativeness and
innovations [2]. A project that serves in this article as an empirical illustration of a problem of
communication in open innovation, is one of thousands similar, innovative projects
implemented so far in Poland with co-financing from the EU budget. Certainly, such an
investment has a potential to fill the gap in financing innovation in Polish enterprises, and
reflects the importance of innovation policy, including the concept of open Innovation.
Traditionally, open innovation has been analysed mainly within the context of large,
multinational, technology firms and only a small number of studies on open innovation within
smaller firms exist. There is some empirical evidence that large firms could differ from small
ones in their adoption of open innovation; firm size does influence the innovation strategy
and value capturing ability of firms on new technology [3,4]. Moreover, small firms in less
developed countries have to face in addition to the liability of their size, the limitations of an
inadequate infrastructure. The study of innovation, including the obstacles to its successful
implementation, while relatively well researched in the industrialized countries is rather
neglected in less developed countries [5]. Thus in our study we analyse the notion of open
innovation in SMEs to answer the question how small firms adopt to open innovation in
context of Poland, as the post-transition economy.

The level of Polish innovativeness is one of the lowest among OECD countries [6] and below
the European Union average [7]. Transition period finished in 2004 when Poland joined the
European Union, however the social consequences of the change are still being felt. Many
problems of Polish transition to market economy are being interpreted as the result of
deterioration of rules, norms, trust and social capital [8]. We assume that under such
conditions the communication can act as a factor significantly affecting the transition from
linear to open innovation. Communication is the basis for interaction with the environment,
and simultaneously affects the increase in confidence. Therefore, the main issue of our
paper are communication barriers in the process of innovation in SMEs. In this way, the
paper answers to the challenge posed by Gassmann [9] to investigate how firms can
implement open innovation in practice.

The paper is organized as follows: at the beginning we discuss the issue of linear and open
models of innovation and barriers of transition between them. Then we deal with the role of
communication in the innovation process, as well as barriers that might induce to
communicate. In the next part we put research questions and present the results of research
carried out among enterprises. Finally we come to conclusions.

2. From linear to open innovation model

Innovation management is a specialized field of management research that aims at

designing processes for introducing new technologies, processes, and products within

organizations. Until today, many researchers and practitioners assume that innovations

develop in a linear progression from basic research and applied science to the experimental

stage and prototyping, followed by market introduction and market penetration. This process

is seen as a very rational, proceeding within the boundaries of the company and its partners.

In this process communication plays only a minor role. It is reduced to the last step of the

linear model and conceptualized as a tool to support the diffusion of innovations, e.g., by

addressing early adopters and opinion leaders [10].

Rothwell [11] studied the evolution of innovation models and he pointed out the shift from:

e intra-team model with a linear technology-push or demand-pull process and then to

e cross-team model where activities occur across the firm with cross-functional teams and
then outside the firm and its links with others and finally and then to
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e the open innovation concept that treats innovation as process, which requires integration
of actors, activities and resources at intra- and inter-firm levels.

Nowadays, innovation management is rather understood as an integrated, co-operative, and
iterative process that must be strategically planned, controlled and supported by
communication in a very fundamental way [12]. Most of today’s inventions and patents are
no longer generated within a single company. Innovation networks between companies, their
customers, and partners gain in importance. In this context, systematic cooperation and
communication with various involved stakeholders becomes essential. In the 'open
innovation' model firms use both internal and external pathways to exploit technologies and,
concurrently, they scout different external sources of technology that can accelerate their
innovation process [13]. In addition to internal R&D companies need to get access to
external knowledge, such as start-ups, universities, suppliers, or even competitors to stay
competitive in the long run. In this model communication may be referred to as the glue that
holds together the inter-organizational relations [14].

3. Open innovation barriers

Searching for barriers is one of many approaches to innovation research in the field of
management. The aim of such approach is to determine the essence, its origin and the
meaning of factors, which slow down innovation [3]. Generally, the barriers are divided into
the internal ones — related to the firm and remaining under its control and the external ones —
related to the environment in which the given entity operates. Our study concentrates mostly
on the first field, assuming that the barriers’ identification is the first step to introduce
changes in the range of factors remaining under control of the enterprise. Transition from
linear innovation to the open one requires the company’s transformation from the closed
organization, which is focused on its inner part to the open one, directed outwards. It should
facilitate the transmission of innovations and innovation factors through the borders of the
company as if it was a membrane. This is a very serious change which usually encounters

various obstacles on two levels of open innovation divided it in the following way [4]:

e from outside to inside : collecting external ideas and solutions existing in the environment,
which involves a high level of learning orientation and openness to relations with
entities/external actors in the innovation process,

e from inside to outside: making use of already existing solutions and entities to introduce
own innovations to markets.

According to Chiaroni, Chiesa et al. [14] by undergoing change shift from linear to open

innovations companies can open up to environment in both dimensions and to different

extent. It is due to barriers encountered in both dimensions.

SMEs are said to face relatively more barriers to innovation than large companies even in

developed countries. Inadequate internal resources, knowledge and expertise caused it.

Those circumstances move them to open innovation model as they are in need to obtain

resources and share risk [15]. Results reported by Van de Vrande et al. [13] indicate,

however, that the realization of this model encounters diverse problems resulting from
barriers in business-to-business cooperation, as well as problems related to corporate
organization and culture.

In the process of open innovation most of the identified barriers in relations with environment

can be related to information — its lack, information flow, its poor flow or wrong interpretation.

Speaking of inappropriate marketing, market ignorance, and misinterpretation of customers’

needs or wrong adjustments to business partners, we touch the communication issue. In

terms of internal barriers, these issues reflected the communication problems, which are
diagnosed within the organization and organizational culture. Transition from the linear to
open innovation model changes the meaning of communication in the innovation process. If
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communication doesn’t provide the flow of information between a firm and its entities, it might
strengthen the barriers identified Van de Vrande et al. [16].

4. Communication in innovation process

The primary task of communication with business actors is to ensure that partners' intentions
and capabilities are understood and to lay the ground for relationship development.
Communication along with the processes of interaction and the value creation is essential for
the success of the relationships with the environment [17], because it affects: trust [18], with
satisfaction and loyalty [19]. The role of communication is so great that there are claims to

treat it as the basic indicator of the relationship lifespan [20].

Social theory has brought forward the most relevant link between innovation and

communication. New technologies and processes cannot be defined and implemented

rationally by an inventor or a single company, but they have to be accepted and incorporated
by a broad network of relevant stakeholders. Communication has to be an integral part of the
innovation process, supporting each phase from the generation of ideas to market
penetration, building relationships with employees, research and development partners,

customers, competitors, politics, nongovernmental organizations, journalists, and other [21].

The foundations for today's approach to communication lie in the persuasive act model and

the mathematical model. Their focus is on who communicates what to whom and how, thus

they exhibit a rather instrumental approach to communication. These concepts had a lasting
effect on subsequent works on communication; therefore in the literature communication is
often presented as transmitting information from one place to another. In that flow four types
of interferences with effective transmission and reception of a message are generally
considered [22]: process, physical, semantic and psychosocial barriers of communication.

However when we move to inter-organizational communication that is required in open

innovation model then — according to Mohr, Fisher et al. [23] - we should consider three

groups of factors that may distract communication:

e communication behaviour — results from different conditions which influence a company
and its units such as: communication capability (capability to transmit), communication
readiness (motivation), communication climate (rules and attitudes) [24],

e information quality — is conditioned by relevance, accuracy, reliability and timeliness of the
provided information [25],

e communication tools — can be synchronous (based on interaction) or asynchronous
(enable knowledge transfer through technology-based communication) [26].

5. Research problem

Open innovation is described in the literature as an effective and a target-focused model for
enterprises, which operate based on inward-oriented systems. To diagnose one of the three
already distinguished innovation models, we should identify two dimensions: interaction in
the innovation process and innovation initiator. Interaction usually takes place within a
specified team, between teams or between teams and entities. Similarly, any initiative (tough
it doesn’t mean the idea itself) can evolve within the dedicated group, during the process of
interaction between groups and as a result of a firm’s interaction with entities.

A path directed towards open innovation encounters obstacles, some of which may have
communication origin. That is why we tend to search for communication barriers in
innovation processes, typical for open innovation. Developing barriers require from the
internal communication not only new ideas, which go beyond the existing activity of the R&D
unit, but also communication with external entities.
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The communication should be focused on searching new solution and know-how
(knowledge). It requires the maintenance of high social capital, which enables cooperation
with different entities from business surrounding: mainly customers, but also start-ups,
universities, suppliers, or even competitors to stay competitive in the long run. The issue
discussed still require formulating the following questions:

1. What are communication barriers from the linear model to open innovation?

2. What the barriers result from: behaviour, quality or instruments?

3. How do they influence the transition from the linear model to open innovation?

Already discussed the Van de Vrande et al. [16] studies’ results describe open innovation
barriers of the companies functioning in developed economy. Our aim is to verify the existing
data in comparison to post-transition economy, in which the conditions for cooperation with
entities are different. In socialistic, centrally planned market environment, there were no
economic incentives for companies to develop the abilities such as flexibility and
innovativeness. As the result, the value added is still stagnating at a low level, return on
capital is low and does not allow investment in new technologies [27].

6. Research method

The complexity of such raised issue required in-depth research to understand the situation in
firms. There was a need of the collective reflection over the implementation of the theory,
which had described innovation models in specific companies. Action Research has a long
history and a huge literature that crosses many social science boundaries [28]. At its simplest
it means researchers acting in the research situation. A central contention is that Action
Research should have explicit theoretical implications beyond the situation in question and
not simply create instruments and techniques. The ultimate goal of action research was to
generalize the results and methods to the used theory of open innovation and finally to test
and modify theory through action.

The project implementation? was initiated by selection of 10 companies, which met following
criteria: had experienced serious communication problems and consequently negative
impact on innovation. Next stage introduced diagnosing research whose aim was to evaluate
the companies’ level of innovation and characterize these fields of communication, which
encountered problems. As a result, communication problems were diagnosed and a
preliminary recovery plan dedicated to certain beneficent company was introduced.
Questionnaires, Cognitive Maps, in-depth and focus interviews were applied at this phase.
Next stages focused on educational and tutorial features, but that part is not discussed here.
Thirty persons from the management staff participated in the project, representing ten small
and medium-sized enterprises (three pers. from each firm), located in the opolskie
voivodeship. Three persons responsible for marketing or purchasing, human resources and
R&D unit represented each company. The companies’ main field of activity was: production
(2), services (6) and trade (2) on business-to-business market. They varied among each
other in terms of number of employees, the revenue and the scope of business activity. They
however shared the same background: they were still run by founders and invested capital
was Polish. They also shared the same common feature: looking for possibility to increase its
innovation capacity. Table 1., shows profiles of the companies, which participated in the

% The project "Creative management and communication as a development base for innovation and
new technologies” has been co-financed by the European Social Fund in the framework of a measure
“Support to cooperation of scientific environment and enterprises” (Operational Programme Human
Capital, 8.2.1.) and was implemented by Wyzsza Szkota Zarzadzania i Administracji w Opolu.
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project. The research team consisted of a psychologist, sociologist, management and
communication specialists.

7. Results

7.1. Innovation model

In most of the examined companies (A, B, D - G) innovations came from the collaboration
work of a specified group of employees. They drew inspiration from different external
sources, though they couldn’t be treated as interactions with environment in the innovation
process. Researchers encountered different approaches: from the specialized R&D units in
the company, which conducted research for business, to short-term project teams.
Regardless the organizational form they shared the same lack of deeper interaction with
external factors in the process of inventing new ideas. One of the striking examples
concerned an advertising agency D, whose contact to a customer was limited to collecting
essential information from him. A project team runs the whole solutions search process and
next only the nominated team’s representative submits proposals to the customer. The
project team never meets a customer not to mention collaborative work.

Another vivid example provided company B, where the owner himself has been inventing,
introducing new products to market, since he knows the ropes and predicts customers’
preferences.

Table 1. Companies, which participated in the study according to the innovation model
(scope of activity, main field of activity, number of employees)
Interaction in innovation process

Intra-team Cross-team Inter-firm
inside the  A. Protective clothing, C. Professional

© company trade, 14 cleaning, trade,
2 B. Furnishing fabrics, 50
8 manufacturer, 19
k= outside  D. Advertising, services H. Recreation |. Advertising,
o the 6+6* Centre, services, 3+4*
B company E. Ceramics, glass R&D, services, 50 J. Windows and
3 services, 57 doors,
= F. Printing, services, 5 manufacturer,
- G. Advertising, services, 230

4+10*

* freelancers

Respondents often paid attention to the fact that in small enterprises owners must be
involved in the process of inventing new ideas though they could not give satisfactory
explanation why. They however complained and criticized employees for insufficient
involvement into inventory work. In this group, respondents often said that customers provide
new ideas, but in the process of profound data analysis turned out that even though a
customer often comes up with some new needs, in the innovation process he plays a role of
a contracting entity; his role ends up in defining his needs.

In two cases (H, C) innovations resulted from work groups that deal with different group
products or group services. Here, new ideas emerge from demonstrating different point of
views and new solutions from joining activities at different areas. In case of two enterprises —
window and door manufacturer (J) and advertising agency () innovation process is based on
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the interaction with environment. In the first example the company operates in different
countries and it helps to combine various experiences. Another example (I) turned out to be
extremely interesting since the company had earlier operated according to linear model, but
right before the study, it accomplished an innovative project, where customers and research
institute took part. It turned managers perception towards an open innovation solutions.

In case of firms J and C, innovations result often from interactions with customers or other
entities. The company J conducts purchasing based on the advisory model where J not only
acquires a lot of information from customers but also engages him to develop new solutions.
They are thus tailored to each customer’s needs. While in C, company suppliers and
customers take active part in developing new solutions.

In most examined cases we cannot even say about innovations; these are just some
preliminary steps taken to that direction In case of 7 firms out of 10 linear approach to
innovation was noticed, though generally the companies inspiration comes from
environment. In two companies cross-team was noticed, in one company we can say about
open innovation premise.

In the examined firms interactions with external actors in the innovation process occur from
outside to inside. The adequate situation for the inside to outside model hadn’t occurred.

7.1. Communication in innovation process

All the study participants underlined significant importance of communication for the
successful innovation, however they mostly focused on the company’s internal interactions.
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Problems appeared in all the examined communication areas (Table 2). As it comes to
communication behaviour research, the majority of companies reported the lack of
communication- oriented innovation research. Since these are described to be non-standard
activities, vertical communication fails while the linear one is informal and depends too much
from the activity of individual employees.

Poor communication from down to up the organization destroys initiative of regular
employees who are eager to submit own ideas. (A, C, E, G, H, J). There was also lack of
defined rules of communication concerning working on new solutions (D, I). In the case of
two companies (F, G) whose innovation process takes place within the intra team,
respondents also noticed innovation barriers in perceiving customer; they are not seriously
enough seen as a potential source of information or innovation ideas.

Information quality problem occurred in more than a half examined companies (B, F, G, H, I,
J), but only these ones, whose source of information lays behind its own organization. The
main weakness was associated with incompatibility of content and time of the transmitted
information what had resulted from submission of running tasks over long-term ones. In the
last examined field of communication instruments there revealed three problem categories,
which cause innovation barriers. The first was the lack of information flow in companies.
Informal contacts covered the gaps in current business activities but in case of innovation
processes, which exceeded regular activities, such deficiencies in solutions were acute.
Shortage of solutions affected information flow and consequently affected “loosing”
information. Lack of system solutions influenced also the shortage of instruments, which
were supposed to systematize companies’ internal communication. As a result, information is
scattered and project work requires a constant need to meet personnel engaged in
innovation.

The second problem of communication instruments was the lack of tools to management
ideas. It concerns both idea banks and instruments allowing the evaluation of the new and
implemented projects. Still, that information was related to certain employees but with no
access for everyone engaged in the innovations. The final element of instrument sphere had
a different nature, because it concerned from outside to inside model. Focusing on
“producing” innovations causes communication challenges; communication concerning
bringing these solutions to market fails. The companies’ employees neither had sales-skills,
nor saw the need to employ experienced salespeople. They did not even think over
cooperation with partners who could help in reaching customers.

There were numerous innovation barriers diagnosed which go beyond the issue discussed
here. They mostly concerned the lack of development strategies and thus the role of
innovation in development was not possible to evaluate.

8. Conclusions

Communication assures more or less specified environmental conditions for innovations.

By diagnosing communication barriers neither eradicate nor trigger innovative potential. It
however determines new direction for changes in companies. Our deliberations help to
understand the background of the discussed situation.

One might expect that internal communication in small enterprises shouldn’t cause any
problems but displayed study results show that it is falling due to blurring responsibility tasks,
lack of clearly defined division of tasks and coping with too many activities at one time.
Frequent personal contacts don’t translate into smooth communication. It is however hard to
expect communication with environment be effective without good internal communication,
not to even mention implementation of open innovation ideas.

Communication with environment in the innovation process hardly appeared in the examined
group. These enterprises totally “forgot” about an inside to outside innovation model. They
didn’t recognize its environment as a network system, failed to see cooperation possibilities
in the process of introducing innovations to market. They often experienced sales and
promotion problems when trying to conduct these activities independently. It however still
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didn’t bring them to conclusion to look for cooperative partners. Probably it shows quite
common in Poland aversion to cooperation and lack of confidence in business. These factors
are the remnants of economic transition and slow down the pace of the open innovation
implementation. Simultaneously, customer was often described as a source of the innovative
inspiration. Such approach narrows the entrepreneur-oriented development where the
entrepreneur or his collaborates serve as a source of innovations. Market innovations allow
meeting customer’s new needs but hardly appear to cross the expectations. Customers are
thus not able to point out what can surprise them, because they usually focus on small

improvements [29].

Gathered data indicates that inadequate quality of information became communication

barrier only for those employees whose companies implemented interactions with external

factors. Only when confronted with external entities one can understand disadvantages
existing in the internal communication.

It is worth noticing that the majority commonly complained about the lack of supportive,

structuring, network-based instruments to conceive communication. It is due to the fact that

most of the examined companies perceive innovation as a process not related to current
business activities. Consequently, communication barriers are connected to instruments,
which help to standardize communication by entwining this process.

Conducted research emphasize the need to perform certain actions on three communication

levels [12] as innovation facilitator:

e macro level: promotion of cooperation between companies in order to share resources
and risks for example by explaining and tutoring cluster ideas, trade organizations or
“coopetition”; trust reinforcement,

e meso level — implementation of tools and programs for institutionalized communication to
create an understanding of innovations in interactions of organizations with stakeholders;

e micro level — building vertical and horizontal communication and strengthening the ideas
of resource potential available in the relations beyond the company’s boundaries.

Taking into account the above identified aspects and problems that enterprises encounter in

the process of implementation of innovation, it is highly recommended to focus available,

European organizational and financial support on programs and projects aimed at

development of open innovations. In fact, it is expected that the future generation of EU

funds for years 2014-2020, for instance Horizon 2020 SME’s dedicated programme, will be
even more innovation oriented and will promote an inclusive approach, development of
stakeholders networks and open innovation platforms.

9. Limitations

There are two different kinds of limitations: substantive and methodical ones.

Substantive limitations concern innovation barriers research. Apart from the cognitive value
there arises question concerning applying consequences of the limitations identification. If
they were abolished, would innovation rise? Could however the existence of barriers release
the energy to fight against odds and consequently search for finding new solutions, at least
organizational and marketing ones?

Our deliberations were limited to SME in post-transition environment. That is why it should
serve as a voice in discussion over innovation barriers and should also be carefully thought
over before applied to different fields. The possibility to extend comments, limits the
qualitative nature of the study and the size of the test group, chosen on the basis of self-
selection.

The test diversification allowed apprehending the examined issue in a broader perspective
but the lack of homogenous structure impedes forming conclusions. It is not known to what
extent the study results reflect the specificity of the examined companies.
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The purpose of this paper is to show examples of customer co-creation used by
companies from South-East Europe (SEE) and define their most important
characteristics. They are compared with the world’s best practices 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. The case study approach is used to reveal insights
about the state-of-the-art in customer co-creation in SEE. The research includes
studies of web-based content related to co-creation. The exploratory nature of the
research means that the findings are tentative and need to be confirmed by
quantitative large-scale studies. The overview of co-creation initiatives from SEE is
given by highlighting the potential co-creation offers to SMEs and large enterprises.
Although customer co-creation is known approach in the world, it is not commonly
used by companies from the region. This study makes an original contribution by
presenting lessons learned from examples of best co-creation practices in SEE. The
results of the study provide management with guidelines for successful co-creation
projects with an innovation- and market-oriented approach.

Keywords
Customer co-creation, Case study, Innovation potential, South-East Europe

1. Introduction

Over the years, the degree of customers’ involvement in new product development is getting
higher - from the customer left outside the creation of product value to product customization
and, most recently, value co-creation. The information and communications technology, the
Internet in particular, is forcing companies to think differently about value creation and to be
more responsive to customers’ experiences [1]. Nowadays perceptions and opinions about
products and services are being shaped real time among customers via social networks,
virtual communities, chat rooms and the ubiquitous instant messaging. 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 [2]. Companies need to invent new competences and
business practices in order to engage their customers in value co-creation processes [3].

According to Vargo et al. (2008), value is always co-created, jointly and reciprocally, in
interactions among providers and beneficiaries through the integration of resources and
application of competences [4]. Customer perceived value is considered fundamental to
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company’s competitive advantage [5]. Customers’ needs, experience and knowledge are
crucial for the process of joint value creation with customers and other stakeholders in the
integrated value network. In this view, innovation can be defined as a co-creation process
within social and technological networks in which actors integrate their resources to create
mutual value [6]. 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 [7].

The purpose of this paper is to show examples of co-creation used by companies from
South-East Europe and compare them to world’s best co-creation initiatives. The study,
based on framework that integrates four dimensions, makes an original contribution by identifying
weaknesses and introducing potentials of customer co-creation in South-East Europe.

2. Framework

In this section the four dimensional framework is presented. It is used in this study to analyze
the available evidence about customer co-creation practices according to customers’ motives
for co-creation, stage of product life cycle in which co-creation is initiated, co-creation types
and co-creation platforms.

2.1 Motives for co-creation

There are numerous benefits that come from co-creation, but how to engage and motivate
customers to get involved in this process? Fueller (2010) was dealing with motives for co-
creation. He named six motivation factors for customers’ involvement into co-creation
processes: curiosity, dissatisfaction with existing products, intrinsic interest in innovation,
gaining knowledge, showing ideas, and monetary awards. This motive structure was the
basis for the distinction of four customer types [8]: (1) reward-oriented customers, (2)
intrinsically interested customers, (3) curiosity-driven customers, and (4) need-driven
customers. Reward-oriented customers are highly motivated to get engaged in co-creation.
Their motivation is driven by monetary awards, and very little by their interest in innovation
and gaining knowledge. Intrinsically interested customers are highly motivated by their
interest in innovation activities. There are very skilled novelty seekers, who like problem
solving. Monetary award is not so important for them. Curiosity-driven customers are highly
involved in co-creation, although they usually had little previous innovation experience. They
are curious about the process and its result. Need-driven customers participate in co-creation
because they are not satisfied with the current products/services on the market. They are
highly demanding and very interested to adapt existing offer to their own needs.

2.2 Co-creation throughout the product lifecycle

Focusing on radical and incremental innovations, it can be proposed that levels of co-
creation are connected to different levels of innovation activities throughout the product
lifecycle [9]. The first stage of the product lifecycle is product development. It includes radical
innovation processes in which customers are usually not involved, because these
innovations are based on unarticulated customer requirements. However, companies can
engage field experts and lead users into co-creation, who are found through active selection
processes, or establish collaboration through idea and knowledge sharing with their partners.
The introduction and growth stage are characterized by the high-level of co-creation in the
continuous product improvements usually through online communities and crowdsourcing.
Incremental innovations can help extend life and drive differentiation and growth, by adding
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minor features and functionality to create greater variation and options, and adapting existing
technology to create the “next iteration” of products [10]. In the fourth stage, maturity, the
sales growth slows down, they reach their highest point, new competition appears and
innovation pace decreases. Companies have to focus promotion activities on the
differentiation and draw the customers’ attention on their product. Co-creation in the maturity
stage is used as marketing initiative. In this way, they companies maintain their product on
the market, until it becomes saturated and the sales and the profit begin to decline, because
all possible products improvements are made and there is low level of co-creation. Other
scenario is that companies focus again their research activities on radical innovations to
create the product extension. The product enters its another cycle and has its new market
introduction and growth, where again co-creation activities in product improvement take place.

2.3 Types of co-creation

Frontier Strategy has defined four types of co-creation (Figure 1) based on two criteria:
openness and ownership. Initiators of the co-creation process determine if anyone can join
the process or there is a selection process. On the other hand, the ownership on the co-
creation outcome has to be defined — owners are just the initiators or initiators and
contributors. These types of co-creation are [11]: (1) club of experts, (2) coalition of parties,
(3) crowd of people, and (4) community of kindred spirits. The first two types are related to
the co-creation of breakthrough solutions, when experts’ knowledge and skills are needed.
Another two types are related to the co-creation of product or service improvements and
ideas of all customers are welcome.

g e
can join
Openess Crowd of people Community of kindred spirits
Selection
process
Club of experis Coalition of pariies
Initigtor : Initiator and
on Ownership Con(t"rlulors

Figure 1 Four types of co-creation [11]

Club of experts is a type of co-creation suitable for radical innovations and breakthrough
ideas. There is selection process to involve lead users and experts who meet certain specific
participation criteria. Contributors who think “out-of-the-box” are crucial for the success of this
kind of co-creation projects. World examples of this co-creation type are Jeppesen Sanderson
Inc. (Co-creation award for 2012), Philips co-creation expert team, living labs (Amsterdam
living lab, Flemish living lab, etc.). Coalition of parties represents collaboration between
organizations that share their expertise, knowledge and skills in order to create a common
competitive advantage. Multiple parties often collaborate to achieve technical breakthroughs
or to reach a specific goal. World examples of this co-creation type are Nike+ (partnership
between Nike and Apple), Common Platform (IBM, Globalfoundries and Samsung
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Electronics), CityNet (Asia-Pacific local government network), etc. Crowd of people is a type
of co-creation also known as “crowdsourcing”. It is based on online co-creation platforms,
where people can suggest their ideas, vote for other suggestions and propose their potential
improvements. Its goal is to find the best solution, and generate the pool of ideas for the
future development activities. A marketing objective is often linked to this type of co-creation
(e.g. Coca-Cola’s competition - Energizing Refreshment of Coke, My Starbucks Idea, Henkel
Adhesive Packaging Design Contest, etc.). Community of kindred spirits is a group of people
with similar interests and goals, who want to create together something for greater good.
This type of co-creation usually integrates people with certain level of expertise in the field of
interest. These communities are widespread in the world in the field of software and automobile
development (Linux, Opel’s Car Design Contest, Local Motors, BMW Co-Creation Lab, etc.).

2.4 Co-creation platforms

Companies have to empower and challenge customers to create ideas and solutions by
themselves, providing them with social networks, forums, blogs, idea competitions,
workshops, consumer opinion platforms, innovation toolkits or communities for social product
development [12]. Idea competitions are usually supported by social networks (e.g.
Facebook), companies’ own platforms (e.g. My Starbucks Idea) or co-creation communities
(e.g. eYeka). To gather people with similar interest and expertise who want to collaborate
and co-create a solution that is of greater good, companies develop specific co-creation
platforms that provide necessary innovation toolkits. On the other hand, radical innovation
processes are usually managed offline, in idea or living labs. The largest possibility to come
to breakthrough ideas is in close collaboration in the team of experts, through exchange of
experience and competences.

3. Methodology

To reveal insights about the state-of-the-art in customer co-creation in SEE the case study
approach is used. The research includes studies of web-based content related to customer
co-creation. Authors have used the following key words in the internet search: customer co-
creation, creative competition, design contest, idea sharing, etc. The research is focused on
Serbian, Macedonian, Croatian, Bosnian and Montenegrin co-creation examples, because of
the language barrier with other countries of SEE. The nature of the research is exploratory
and qualitative, and the findings are tentative and need to be confirmed by quantitative large-
scale studies.

4. Co-creation cases from South-East Europe

Based on the case study approach, this section provides the insights about the state-of-the-
art in customer co-creation in five countries of South-East Europe.

Milk and yoghurt packaging. Imlek is a large food company from Serbia, specialized in
processing milk and dairy products. One of its most recognizable brands is Moja kravica, with
well known little cow on milk and yoghurt packaging. In order to refresh the packaging with
new design, Imlek had to gather customers’ ideas to get some feedback from the market.
The company has challenged its customers to design their own personalized cow and send
their designs. Considering that more than 67,600 people have “liked” this brand on
Facebook, this social network has been used as a platform for this contest. Anyone could
participate by submitting their own designs or by voting for them.
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Car souvenirs. Company Fiat Automobiles Serbia and Cultural Centre of Belgrade started a
design contest in 2012. They offered awards for best design ideas of four car souvenirs — T-
shorts, magnets, key tags and car fresheners. The design topic was Fiat 500L - Proudly
made in Serbia and anyone could participate this creative contest. In January 2013, thirty-
five most creative solutions were represented in the Cultural Centre of Belgrade. The winner
has the opportunity to visit Centro Stile design center in Turin, Italy [13]. Through this contest,
the company and the brand Fiat 500L drawn the attention of customers and involved them
into value co-creation process.

Great cooking adventure. In April 2011 Chipsy, a crisps producer from Serbia, started with
competition named “Which one is your Chipsy flavour?”. In the period from 1% of April to 15"
of June, the company collected more than 120.000 creative proposals. Customers could
participate also by voting over sms and web-site for their favorite and best flavour. Three new
flavours were selected and produced in 2012 [14]. This co-creation competition was followed
by great marketing campaign, focused on enhancing the brand, making it closer to
customers and making it more attractive to new ones. Anyone could join this competition by
sharing their creative proposals and be the one from the crowd of people who would be the
creator of new Chipsy flavor.

Figure 2 Co-creation cases from Serbia

Communications. Makedonski Telekom and T-Mobile are the biggest companies in
communication industry in Macedonia. In 2012, these companies organized Innovation
Partner Competition in order to invite other companies or private individuals regardless of
what country they come from, to join them in building better future through advanced
connected life and work [15]. Participants were given the opportunity to develop new ideas
and concepts mainly focusing on three categories: interactive media applications, e-
government application and services, and social networks and mobility. Creators of the
winning projects got a chance to play a direct role in furthering the communications of the
future in partnership with Makedonski Telekom and T-Mobile Macedonia, and along with it -
experience, implementation support and reputation.

Logo design. Youth Entrepreneurial Service (YES) Foundation (Macedonia) with its main
component, business incubator for supporting micro, small and medium enterprises in the
ICT field, offers the access to services for accelerating their growth and development [16]. In
2012, the foundation organized a competition for most creative logo for the web site
pretpriemac.mk. Designs were submitted by e-mail and the best ones were uploaded on
Facebook page for voting. Anyone who was interested to participate learned more about this
foundation and shared their ideas. Through this kind of co-creation, this foundation
succeeded to turn the attention of young people towards entrepreneurship and innovation
[17]. The best design is approved as the logo of the web site and also awarded by YES
Foundation.

New ice-cream taste. Ledo is the biggest Croatian ice-cream and frozen food producer. In
2012, this company made a platform for co-creation of the new ice-cream called
“Ledonardo”. Customers made different combinations of more than fifty tastes and aromas,
and had the possibility to choose from four different ice-cream shapes. Ice-creams were
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evaluated by customers and the jury. At the end of the contest, in addition to the most
popular ice-cream, the company had the valuable statistics that showed that the taste of the
chocolate (chosen 27,702 times) and that the shape called “dream-come-true” (chosen
15,422 times) are the favorite ones [18]. The winning ice-cream is planned to be produced
and integrated “voices of the customers” this co-creation contest will represent the inspiration
for future products. In this way, company Ledo engaged the crowd of people in the co-
creation of new ice-cream, while increasing their devotion to this brand, strengthening
customers’ loyalty, as well as, attracting potential customers to its products.

Fan photo. FC Sarajevo invited their fans to participate in a creative contest. Fans, who have
the membership of this football club, could participate by sending their photos, where they,
with their friends or family, wear or hold items from FC Sarajevo Fan Shop. The winner was
chosen in accordance with the number of “likes® on their official Facebook page. The award
for three best photos is half-year ticket for season 2012/2013 [19]. This contest is focused on
a crowd of people, who are fans of this football club and who are already or potential
customers of FC Sarajevo Fan Shop. Its goal is to enhance the affiliation to this club, by
challenging people to express their feeling and devotion through a photo.

T-Shirt design. In 2012, brewery Trebjesa from Niksic, Montenegro, organized a creative
contest called “What kind of artist are you?“. Participants were challenged to design a
Niksicko beer T-shirt with the focus on socializing or music. This contest was organized on
brand’s official Facebook page and anyone who was interested could participate. Three best
designs were awarded iPad3 tablet, iPhone 4 and iPod Touch, and the best design is going
to be the official Niksicko beer T-shirt [20]. This co-creation contest involved people who
share their preferences towards this beer brand and who have professional or amateur
experience in design.

5. Lessons learned

According to the characteristics of co-creation examples from SEE (Table 1), there are
certain lessons to be learned related to 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.

Table 1 Characteristics of co-creation examples from SEE

JUNE 20-21, 2013
ISTANBUL, TURKEY

Example Motives PLC stage Type Platform
Milk anc_j yoghurt Reward, Curiosity Maturity Crowd of people Facebook
packaging
Car souvenirs Reward, Curiosity Introduction Crowd of people e-mail
Great cooking . . company’s
adventure Reward, Curiosity Maturity Crowd of people web platform
Communications Innovation, Reward Growth Crowd of people e-mail

: . . e-mail and
Logo design Reward, Curiosity Maturity Crowd of people Facebook
New ice-cream taste =~ Reward, Curiosity Maturity Crowd of people company's

web platform

Fan photo Reward, Curiosity Maturity Crowd of people Facebook
T-Shirt design Reward, Curiosity Maturity Crowd of people Facebook
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5.1 Lesson 1: Motives for co-creation in SEE

Co-creation initiatives in SEE countries are usually in the form of contest, where companies
offer reward for the winning solution. These awards are not only financial but very often in-
kind. It seems that customers who get involved in these contests are highly motivated with
the prize they will possibly get and usually curious about the co-creation and the final result.
On the other hand, authors have found only one example of co-creation initiatives focused on
developing new solutions. The need for better and different products or services could not be
tracked as a motive for co-creation. Intrinsically interested and need-driven customers like to
innovate and see problems as challenges. They see lacks of the market offer and find ways
to improve it, while monetary awards are not so important for them. Future co-creation
initiatives of the companies from SEE should be primarily focused on these types of
customers in value co-creation. However, in order to have greater customers’ response to
co-creation, but still have the high quality input, companies should make their co-creation
initiatives attractive and balance motives according to customers in focus.

5.2 Lesson 2: Co-creation in product life cycle

Companies from SEE region usually use co-creation as a marketing strategy. 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. Customers know the products very
well and they are challenged to join to fun co-creation process and share their creative ideas
for certain incremental changes. There are no examples of co-creation that is used to develop
products at the beginning of their life cycle or to improve them in their introduction and
growth stage. It seems that companies do not see nor understand potential to develop new
products using co-creation. Companies from SEE should focus on the co-creation of completely
new products with lead-users and field experts, as well as to involve customers into product
improvement after their introduction to the market. Customers co-creation should be based
on real collaboration among them, by challenging them to work together on a specific solution.

5.3 Lesson 3: Types of co-creation in SEE

It can be noticed that all co-creation examples represented in the previous section belong to
the “crowd of people” co-creation type. These are usually creative contests organized to
collect large number of ideas from people who are motivated almost only by promised reward
and fun. However, even though there are no selection criteria for participation, authors could
not find any online example of the “community of kindred spirits” co-creation type originally
started in one of the SEE countries. Potentials for this type of co-creation can be seen on the
example of Wikipedia, originally started in the United States. People from SEE co-create and
give their contribution to the development of Wikipedia in their languages. There are 3094
active contributors from Turkey, 1020 from Bulgaria, 963 from Greece, 869 from Serbia, 647
from Croatia, 275 from Albania, 269 from Macedonia and 197 from Bosnia Herzegovina [21].
However, this co-creation practice is imported and it is a part of global initiative. There is a
question to be asked — Does the lack of communities of kindred spirits in SEE can be connected
with unreadiness of people from this region to work without wage for greater goals? In
addition, clubs of experts and coalition of parties, usually offline initiatives that gather
carefully selected contributors in the co-creation process, are not widespread in SEE either.
Quality input and competence sharing are crucial for new product development processes.
SEE has the unused potential for breakthrough innovations, whether through living labs or
through strategic coalitions between partners with needed expertise. As it can be seen on the
Figure 3. the concept of living labs in SEE region is not spread as in the rest of the continent.
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Figure 3 Living labs in South-East Europe [22]

5.4 Lesson 4: Co-creation platforms in SEE

The internet, especially social networking, offers a rich context in which to analyze
customers’ resource integration activities independent of service providers. As it can be
seen, most of the co-creation competitions in South-East Europe are supported by Facebook
social network. Facebook is not specialized co-creation platform, but it has more than a
billion monthly active users as of December 2012, and 618 million daily active users on
average in December 2012 [23]. Companies’ own co-creation platforms are another way to
reach the crowd of people and challenge them to share their ideas. Companies develop them
to be more attractive for customers and offer some creative tools. However, there are some
companies that use just e-mail as a channel for idea submission. There is a large potential to
improve co-creation in SEE region by creating co-creation communities, that will integrate all
creative contests in a certain country and gather people who are willing to create new things
and share their ideas. On the other hand, companies should have in mind the power of
specialized co-creation platforms with toolkits that enable people to innovate and work
together on solution development. This kind of platforms gather people with similar interests
and expertise that is crucial for building a co-creation community in a specific field of product
or service development.

6. Conclusion

This paper reviews the examples of co-creation in South-East Europe 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. According to these dimensions, authors have represented lessons learned from
co-creation practices in SEE. Companies from this region use co-creation usually as a
marketing strategy in the maturity stage of the product life cycle to draw attention of their
customers. With the conclusion that the most common kind of co-creation in the SEE countries
are co-creation contests, focused on gathering ideas from the crowd of people motivated
primarily by reward, companies from this region should turn their focus to other co-creation
types. Establishing the “community of kindred spirits” has tremendous potential for any kind
of product and service development, while it gathers large number of customers with similar
interests and expertise, who work together and co-create solutions. On the other hand, co-
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creation with carefully selected contributors, such as field experts and coalition partners,
should be the focus of these companies for breakthrough innovations, while customers are
usually not visionary and cannot realize their need unless they had the first-hand experience.

Global Innovation Index 2012 [24] just confirms that South-East Europe is characterized by
low innovation performance in comparison to EU countries. One way to recompense this lag
is the adopting co-creation practice and involving customers earlier in the product and
service development process. Co-creation as a powerful engine for innovation, through
cumulating customers’ knowledge, creativity and experience, increases value for customers
and their devotion to a certain brand. The emergence of social media, Web 2.0 and living
labs has empowered customers to communicate their ideas and become equal partners in
product and service development. On the other side, there are companies that are now able
to reach to creative individuals and co-create innovative products and service with them.
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ABSTRACT

The paper is aimed at analyzing the leasing company relationship with end customers
of leasing service, and the relation impact on the volume of leasing service sales. The
paper points to the significance of direct and indirect sales channel in modern
business, where permanent innovation in relations with leasing service end
customers gain en exceptional significance when the customer makes the final
decision to agree to use the leasing service.

A specific of leasing service is reflected in resolving the issue of financing. The sales
of lease is typically made through the indirect sales channel, The paper is aimed at
providing the answer to the question as to how much the innovation in the methods of
leasing service sales affect the sales of these services using indirect and direct sales
channels. The leasing company must answer the question as to what will stimulate the
customer to buy a product through their leasing company when at the same time a
number of similar or same products are offered by other leasing houses as well. From
this aspect, raising the level of service quality is a basis for creating long-term bonds
with clients, which is the only way to achieve the planned business results, and
continuous efficiency of operation over the years.

The study will use primary research with leasing service users. Scientific analysis will
establish which factors these are and what their impact is on the overall image of the
leasing company.

Key words:

Direct and indirect sales channel, image factors, image management, leasing leasing service
sales.
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1. Introduction

The leasing business has been known for years across the world, While in B-H it has been
developing only over the past seven to eight years. The first specialized leasing company
was established in 1952 in the USA, while Europe saw the development a dozen years after
the USA. In 2012, the volume of leasing business in B-H is decreasing compared to previous
years, and reaches the volume of about 158 million KM (Information about leasing sector in
B-H, 2012) (1).

‘Leasing’ is an English word and implies renting, granting the temporary possession or use
of. Leasing can be defined as a contractual relationship between two parties, the user and
the owner of asset which is the subject of the leasing package, whereby the user (lessee)
acquires the right to use the assets and at the same time is bound to make a series of
monthly payments to the owner (lessor), i.e. the leasing company during the lease term.
When the lease term has expired, the lessee returns the asset to the leasing company, or
can buy it out upon a different agreement, or make a new leasing contract and continue to
use the asset in a new agreement term, paying the agreed compensation.

“From the economic viewpoint, leasing is a special financing technique which has, over the
past thirty years, developed into a fairly strong economic activity. Leasing as a financing
mechanism implies the trade in product where the user buys the right to use the given good
by paying a given periodical price. It a actually rent, i.e. leasing is a form of renting the given
product. The leasing subjects may include technological equipment, machinery, medium-
term assets, and various kinds of durable consumer goods.” (2 Backovi¢, 1997.) (2)

2. Leasing service sales channels

Two channels are present in the leasing service sales: direct and indirect sales channel. The
direct leasing service sales channel implies that the leasing service is directly offered and
sold by a leasing company to the end customer. The indirect leasing service sales channel
implies that the leasing service sales is made indirectly, through a dealer, who is typically a
retailer and who sells certain machinery, equipment, cars, etc. However, the sales is
accompanied by the sales of leasing services.

The basic problem in leasing service sales is how to make one’s offer accessible to target
customers. The number of target and potential customers is fairly large, which makes the
sales organization considerably more complex. The ways of leasing service sales, as stated,
include direct and indirect channels, whereby the indirect sales channel is more frequent.
Starting from the way of sales in the indirect sales channel, problems in sales arise. In the
indirect sales channel one can witness a fairly “passive” way of selling leasing services,
where the seller usually waits for the potential customer to come of his own and ask for a
leasing service.

For leasing companies, there are two sales channels (ways), as well as a larger number of
participants, which results in complex conditions and the necessity to qualitatively and
quantitatively define impacts in sales channels, in order to increase the volume of leasing
service sales through an efficient corporate marketing strategy.

The following participants appear in the leasing service sales channels:

e manufacturer of the leased property (cars, freight trucks, cranes, construction machinery,
manufacturing machinery and equipment, etc.),
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¢ merchants (dealers), who sell leased property,

e customers — legal persons (registered companies) — lessees,
e customers — natural persons (citizens, individuals) — lessees,
e leasing companies — lessors.

2.1 Direct leasing service sales channel

The direct channel of leasing service sales is one where the leasing company offers and
sells leasing services directly to the end customer. Only two participants appear in this
channel: seller as the leasing company and end customer, who can be either a legal or
natural person, but without participation of a dealer.

In the direct sales channel, direct contacts between the leasing company and potential
leasing service buyer are established. This channel is extremely important for the leasing
company since through direct communication it can better present its offer, eliminate
ambiguities, adjust to customers' requirements and achieve higher efficiency in sales.
However, the direct sales channel has a limited power of action since it is practical only in
larger customers, for which it can be assumed that they want to use the leasing system when
purchasing equipment.

For the needs of this paper, primary research was conducted in 7 leasing companies, out of
the total of seven registered leasing companies in BH. The volume of collected primary data
is fairly large, and was useful for reaching appropriate conclusions. The survey, i.e.
questionnaire methodology was used in the stage of data collection.

To the question about the importance of direct sales channel (Table 1), the surveyed leasing
companies provided the following gradations for the direct sales channel:

Table 1 Importance of sales channel®

1. UNIMPORTANT 1 14.3%
2. SOMEWHAT IMPORTANT 2 28.6%
3. IMPORTANT 1 14.3%
4. VERY IMPORTANT 1 14.3%
5. EXTREMELY IMPORTANT 2 28.6%

The previous chart reveals that a certain number of leasing companies does not use the
system of sales through the direct channel at all, and claim that it is unimportant (14.3.%), or

' Vuji¢ S.(2012).own research, . Importance of sales channels
* Responses to this questionnaire were provided by leasing companies
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somewhat important (28.6%), while all the other leasing companies claim that it is important
(14.3%), very important (14.3%), and extremely important (28.6%).

Leasing companies provided similar responses to the question as to what advantage they
attach to the direct sales channel * (Table 2) compared to the indirect sales channel:

Table 2 Which channel do you give preference to

1. MINIMUM PREFERENCE 1 143% 0 0.0%
2. SIGNIFICANT PREFERENCE 4 571% 2 28.6%
S8 VERY HIGH PREFERENCE 2 286% 5 71.4%

For the assessment of the importance of direct sales channel, a great attention should be
paid to primary research indicators ranking individual elements related to the direct sales
channel.* As the most important elements related to the direct sales channel, the
respondents (leasing companies) single out:
1. direct communication with customers,
visits to customers,
fast customer’s response,
removing customer’s dilemmas,
explaining the advantages of leasing service,
interactive relationship,
better explanation of the offer.

NooarkwhN

However, the respondents claim that communication with customers by mail (letters) or over
the phone is less important in the direct sales channel.

2.2 Indirect leasing service sales channel

The indirect leasing service sales channel proceeds through a dealer. In this variant, the
sales of leasing service on behalf and on the account of a leasing company is made by a
dealer, typically a retailer. Such a dealer gives priority to the sales of machinery, equipment,
cars etc., while selling the leasing service as a complementary sale.

In the Primary research, the question about the importance of indirect leasing service sales
channel (Table 3) resulted in the following gradations for the indirect sales channel:®

3 Vujié S.(2012).own research, Which channel do you give preference to
* Vuji¢ S.(2012). own research, Importance of individual elemenst related to direct sales channel
> Vujié S.(2012). own research, Importance of sales channel
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Table 3 Importance of sales channel

1. UNIMPORTANT 0 0.0%
2. SOMEWHAT IMPORTANT 0 0.0%
3. IMPORTANT 0 0.0%
4. VERY IMPORTANT 4 57.1%
5. EXTREMELY IMPORTANT 3 42.8%

The responses above indicate that all the surveyed leasing companies attach a special
importance to the indirect sales channel, whereby as many as 57.1% point out that this
channel is very important, and 42.8% that it is extremely important. On the contrary, no
leasing company claims that the indirect leasing service channel is unimportant, somewhat
important or even important. Most leasing companies give greater preference to the indirect
sales channel® compared to direct sales channel.

From the aspect of significance of individual elements related to the indirect sales channel,
the respondents ranked elements by significance as follows”’

e advertising material,

o fast application processing,

e resolving conflicts in distribution channel,
e training of participants in the channel,

e good cooperation with participants,

e participants’ stimulation, and

e place of providing leasing service.

When developing the corporate marketing strategy, companies should take into account the
previously described significance of individual elements for the indirect sales channel.

3. Relations with end customers

For a leasing company, it is extremely significant to establish, nourish and develop relations
with final leasing service customers. The role of leasing service sellers in also significant,
particularly in the direct personal sales, which can gain more extent and expertise, since the
leasing service seller both contacts the customer’s purchasing officer and gets involved with
other experts on the customer’s side, those in the area of finance, accounting and law. “They
are faced with aggressive, competitive sales representatives, have an inferior status
compared to the customers, frequently do not have authority to do what is necessary to

% Vujié¢ S.(2012).own research, . Which channel do you give preference to
" Vujié S.(2012).own research, Significance of individual elements related to indirect sales channel
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attract the customer, and it sometimes happen that they loose large orders they took so
much trouble about.” (W.Verbere & R.Bagozzi, 2000, p.88) (4) Prof. Kotler points out that,
“By means of various approaches and sales training, the seller is transformed from a passive
person that takes orders, into an active person who receives orders and participates in
resolving customers’ problems. An active seller who receives orders learns how to listen and
research, in order to be ale to identify customers’ needs and reach good solutions. He starts
from the assumption that the customer has latent needs, which actually generate
possibilities, and that they will be loyal to those sales representatives who can analyze their
needs and who are primarily interested in a long-term mutual interest (P.Kotler, 2006, p.625
—626) (5)

For the paper needs, primary research was conducted among end customers. A total of 446
questionnaires were returned by end customers, who included:

e 274 natural persons as customers,

e 141 legal persons as customers through the indirect sales channel, and

o 31 legal persons as customers through the direct sales channel.

The sample size corresponds to research goals, and responses can be considered relevant
for the analysis of end leasing service customers. The primary data were collected for four
groups of questions:

e customers’ satisfaction with the cooperation with the leasing company,
¢ importance of individual elements for customers,

e satisfaction with the leasing company sales force, and

e satisfaction with other elements of leasing company marketing.

3.1 Customers’ satisfaction with the cooperation with the leasing company

End leasing service customers are satisfied with the kinds of leasing service packages: a
total of 91.5% respondents expressed positive satisfaction (satisfied, very satisfied and
extremely satisfied), while only 8.5% expressed negative satisfaction (very dissatisfied and
dissatisfied).

Responses to the second question, how satisfied are you with the speed of processing
applications, are similar to those to the first question. As many as 8.7% are positively
satisfied with the speed of application processing, while 10.3% are not satisfied with the
speed of application processing. In the positive satisfaction group, the extreme satisfaction
prevails with 43.3%, followed by ‘very satisfied’ — 29.6%m and 16.8% satisfied.

In the third question, related to the flexibility of offer, customers also revealed satisfaction —
with 94.4%, although there are 5.6% who are dissatisfied.

The fourth question, pertaining to the simplicity of forms points to the high degree of
customer satisfaction — 100%, and there were no responses that customers are dissatisfied
with the simplicity of forms. A total of 36.7% respondents is extremely satisfied, 42.2% are
very satisfied, while 21.1% are satisfied with simple forms.

In the fifth question as well, that about the term of payment, customers are satisfied —

90.4%m while 9.6% are dissatisfied. By structure, 33.6% customers are extremely satisfied
with the term of payment, 45.1% are very satisfied and 11.7% satisfied.
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The last, sixth question, which pertained to satisfaction with the kind of collateral, revealed
the dispersion of responses: very dissatisfied 16.4%, dissatisfied 18.8%, satisfied 23.5%,
very satisfied 20.9%, and extremely satisfied 20.4%. It can be seen that positive satisfaction
is represented with 64.8% and negative — with 35.2%.
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Figure 1 End customers’ satisfaction with leasing companies (Vujic S.2012).

3.2 Importance of individual elements for customers

Primary research presented customers with five elements as important for leasing company
relations with end customers, and respondents were supposed to make the gradation of their
importance into: unimportant, somewhat important, important, very important, and extremely
important.

To the first question, the importance of direct communication, only 3.4% out of 446
responses pointed out that it is somewhat important, while all the others — 96.6% pointed to
the importance of this element, by the following gradation: 47.3% claimed that it is important,
37.0% that it is very important, and 12.3% that it is extremely important.

To the other question, which pertained to the simplicity of acquiring the desired equipment,
100% customers responded that it is important, very important or extremely important, while
no customer responded that this issue is unimportant or somewhat important.

With respect to the third question, pertaining to the importance of paying installments from
future income, all 100% of customers claimed that it is a particularly important issue, while no
customer responded that it is unimportant.

The fourth question, pertaining to the importance of maintaining liquidity, customers believe
that this element is important (23.8%), very important (34.1%), ane extremely important
(24.9%), i.e. it is important for 82.8% customers and unimportant or somewhat important for
17.2%.

In the responses to the last, fifth question, pertaining to the possibility to increase the leasing
package from the aspects of end customers, 80.9% believes that the issue is important, and
19.1% that it is unimportant.




b

TH

INTERNATIONAL CONFERENCE FOR

ENTREPRENEURSHIP INNOVATION AND REGIONAL DEVELOPMENT 2[] 'I 3 JUNE 20-21, 2013
REGIONAL ECONOMIC RESILIENCE THROUGH INNOVATION AND ENTERPRISE ISTANBUL, TURKEY

10020
90%0
80%0
_ ERED=IMPORTANT,
0% VERY IMPORTANT
AND EXTREMELY
IMPORTANT

60% 82,8% 80.9%
= ;
500 1— 20.6% 100% 1009%
B EBLUE=UNIMFORTA
40% NT OR SOMEWIIAT
IMPORTANT
30%
20%
10%0 ] 7. 2% | 19.1%
DIRECT SIMPLE PAYING RMAINTAINING POSSIBILITY TO
COMMUNICATION PROVISION OF INSTALMENTS LIQUIDITY INCREASE THE
DESIRED FROM FUTURE LEASIMNG
EQUIPMENT INCOME PACKAGE

Figure 2 Importance of individual elements for end customers (Vujic S.2012).

3.3 End customers’ satisfaction with the leasing company sales force

For each leasing company, it is important to know how satisfied their end customers are with
the company’s sales force.

In their responses to each question, end customers could grade there vies as: very
dissatisfied, dissatisfied, satisfied, and extremely satisfied.

To the first question, that about the trust in sales representative, end customers responded
that they are satisfied (40.4%), very satisfied (43.0%), and extremely satisfied (11.9%), while
only 4.7% were dissatisfied and very dissatisfied.

In the responses to the second question, related to direct contacts between the leasing
company sales representative with end customers, respondents are mostly satisfied — 96.2%
(satisfied, very satisfied and extremely satisfied), while only 3.8% expressed dissatisfaction
(very dissatisfied and dissatisfied).

With respect to the leasing company’s sales force expertise, which was the topic of the third
question, most end customers are extremely satisfied — 97.1%, while only 2.9% responses
claim that they are not satisfied with the leasing company’s sales force expertise.

To the fourth question, one that pertained to honesty (openness in communication), 88.8%
customers responded that leasing company’s sales representatives are honest, i.e. that they
are open in communication, while 11.2% claim that they are dissatisfied about the honest
intentions by leasing company’s sales force.

In the responses to the fifth question, which pertained to end customers’ satisfaction with the
knowledge of leasing company sales force, end customers’ satisfaction prevails (94.4%),
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with 47.1% being satisfied, 29.1% very satisfied and 18.2% extremely satisfied. On the other
hand, a total of 1.8% end customers are very dissatisfied and 3.8% dissatisfied with the sales
force knowledge.
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Figure 3 End customers’ satisfaction with leasing companies’ sales force (Vujic S.2012).

3.4 End customers’ satisfaction with other elements of leasing company
marketing

A total of 446 end customers returned the filled-in questionnaire; they were suppose to grade
responses to the previous questions from the aspect of satisfaction, to five gradations: very
dissatisfied, dissatisfied, satisfied, very satisfied and extremely satisfied.

To the first question, as to how satisfied end customers are with leasing company prices, we
obtained fairly dispersed responses. Thus, 10.7% are very dissatisfied with prices, 11.7% is
dissatisfied, but most responses reveal satisfaction with prices: 41.0% are satisfied, 32.5%
very satisfied, and 4.0% extremely satisfied with prices.

To the second question, about customers’ satisfaction with the grace period, 91.7% end
customers expressed satisfaction in all gradations, while the remaining 8.3% claimed they
are dissatisfied with the grace period.

Most responses to the third question, which pertained to end customers’ satisfaction with

leasing company sales channels, also revealed satisfaction — 95.%, with 41.3% being
satisfied, 36.3% very satisfied and 17.4% extremely satisfied. On the other hand, 5.0%
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customers are dissatisfied, including 1.6% very dissatisfied and 3.4% dissatisfied with
leasing company sales channels.

The fourth question pertained to end customers’ satisfaction with promotion carried out by
the leasing company. 89.% responses by end customers reveal satisfaction with the leasing
company promotion, while 11.0% claimed they were dissatisfied with the leasing company
promotional activities.

To the fifth question, as to how satisfied end customers are with the leasing company’s
promotional material, 78.4% responded that they were satisfied, very satisfied or extremely
satisfied. On the other end, 21.6% were dissatisfied or very dissatisfied with the advertising
material that leasing companies have.
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Figure 4 End customers’ satisfaction with other elements of leasing company (Vujic S. 2012).

4. Conclusion

Based on the above-described indicators that were obtained through primary research, the
end customers’ overall satisfaction with their dealings with leasing companies can eb
assessed. Based on the presented facts, leasing companies can develop and nourish
relations with end customers, particularly in the following direction:

e generating and expanding the database of end customers and potential customers,
e attracting, retaining and developing end customers,

e building end customers’ loyalty to the leasing company,

e decreasing end customers’ drain, and

e building strong bonds with end customers.

Marketing strategy should be based on building customer loyalty to the leasing company.
Building loyalty to the leasing company is based on partner relations with larger customers,
or those that renew the purchase of leasing service. Partner relationship is built on direct
communication, frequent visits to the customer, introduction of innovations in offers that
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pertain only to larger customers, etc. Building loyalty by customers — natural persons is
possible with the expectation that the customers will renew the purchase of a leasing service
in the foreseeable future. Messages to such customers are based on reminding the buyer
that the previous leasing service was successfully completed and encouraging them to
renew the purchase.

Specifics of marketing to natural persons as leasing service customers are still based on the
traditional marketing concept. It uses the marketing mix, a significant form of advertising
directed to a large number of unknown customers. Messages must be focused on informing
and reminding that potential customers as natural persons can acquire the necessary
equipment, machinery, car, etc. through an actual leasing company’s leasing package.

Marketing focused on legal persons as leasing service customers is expressed through
messages’ focus on the organizations that want to acquire certain equipment through a
leasing package. This type of marketing, as well as its focus, is considerably more narrow
than traditional marketing since it is directed toward professionals, who are already familiar
with the possibility of leasing.

The third type of marketing is focus only on large customers. Since large customers’ needs
are known or can be learned, leasing company marketing toward them must be as
personalized and direct as possible. The offer should be adjusted to an actual large customer
and developed on building good business relations with the customers.

The marketing strategy concept should include nourishing and developing customer
relations. Within these activities, a particular attention should be paid, and activities taken on
attracting and retaining customers. Attracting is expressed through the increased number of
customers, increased volume of leasing services (in value terms), and the increased share of
sales in the total market. However, the mere increase in volume does not guarantee an
increase in profitability. Therefore, besides monitoring the increase in sales volume,
monitoring must also include trends in profitability compared to the same period of the
previous year and to competition.

Developing good customer relations may result in a decrease of customer drain. However, if
a major drain is registered, it is necessary to study its causes and remove them, if they are
the result of customers’ dissatisfaction with the leasing company services.
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This paper aims at analyzing uniqueness of the regions as a tool to increase regional
economic resilience and economic advantage. Economic and social challenges within
the EU member states influence a necessity to find new tools to ensure regional
prosperity and economic advantages of the region by using existing cultural, natural,
human and other resources that are important for regional economic development.
Unique features of the region can be used as a tool to increase regional economic
growth.

The uniqueness index methodology was developed for the assessment of the cultural
uniqueness as economic advantage of the region. The results revealed that regional
uniqueness index can be used for identification of typologies 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. This analysis has been conducted at the
national level. From a policy perspective, recommendations for the regional policy to
define important insights for the next programming period 2014-2020 in the EU can be
applied.

Keywords

Uniqueness of the region, regional development, regional policy, economic advantage,
assessment, economic resilience.

1. Introduction

The end of the 20th century and the beginning of 21st century is particularly important by
new emerging economic, social, cultural, environmental and other circumstances,
globalization and regionalization processes that have significant impact on the environment
of the society and nations. These processes brought new challenges for the counties,
regions and citizens as each of them had to find new role in this environment and solutions
that help to adapt to this situation and implement sustainable development solutions.

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 EU member states regions. These disparities would undermine some of the
cornerstones of the EU and the “Europe 2020” strategy which identifies the EU to become a
smart, sustainable and inclusive economy [1], [2], [3]. These three mutually reinforcing
priorities should help the EU and the Member states deliver high levels of employment,
productivity and social cohesion [4].
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Regional development of the regions is 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, the results of planned economy
and other factors. These reasons explained why regional policy in the EU played very
important role from the establishment of the EU.

In recent years regional policy paradigm had changed significantly [5]. New paradigm is
based on the concept that regional policy should assess new economic and social features
of the 21% 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 [6],
[71, [8], [9], [10], [11]. New phase of regional policy at the EU level have been implemented
based on the principles of the post-industrial economy where knowledge is considered as the
main resource [12], [13], [14]. This paradigm 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 to use “competitive advantage
of the region”. State policy should attempt to mobilize the strengths of the region rather than
trying to decrease only negative elements. Regions must be differentiated by the factors that
enhance the region's competitiveness, and other important social-economic development
criteria: level of education, level of innovation, entrepreneurship level, living standards, etc.

The new regional policy paradigm will lead to the necessity to develop new assessment
methods that would help regions to shift their activities for creation of economic advantages
by using “basic skills” of the region instead of eliminating negative impacts that exist within
the region. Various unique features of the region can be taken as a new way for developing
economic activities in the region and the use of this for the economic advantage.

Why uniqueness is important for creation of regional prosperity? And why it should be used
for getting economic benefit when the new success factors emerged in the 21% century? The
first reason is that uniqueness itself can be named as a reason that can help to get an
economic advantage by using special features of the region, the strengths of the regions that
exist at the moment or region basic skills which can also be unique. Secondly, these unique
elements of the region used in the economic activities can make the region very specific and
thus reaching its competitive advantage not in a reckless way but based on sustainable
development, cooperation and responsible environment principles.

Measures used for the implementation of the regional policy within the EU in some cases
lack to reflect adequately the above mentioned elements. In most cases regional policy is
used to reach a certain level of infrastructure, investments and indicators for the regions that
might be not the most important to get the best results for the region and can be not
important that the certain level of economic results would be reached or in order to increase
the region’s economic strengths. In some cases there might be needed different types of
investments or indicators for the region to have economic advantage and not by reaching the
indicators set up from outside.

Recently many scientist and experts in regional policy in various international scientific
conferences and meetings are discussing about possibility to use regional uniqueness as
economic advantage rather that attempts to highlight the dimensions of competitiveness [15],
[16], [17], [18], [19], [20].

2. Methodology

The uniqueness index methodology was developed for the assessment of the various types
of uniqueness as economic advantage of the region (as cultural uniqueness, geographical
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uniqueness, uniqueness of social and economic structure within the region, etc.). In this
paper methodology of cultural uniqueness is developed.

According to the needs of the institutions assessment can be implemented by 2 levels (see
Figure1):

e Assessment of the chosen type of uniqueness of the regions at the country or union level
(for example, the EU level) by ranking regions from the highest to the lowest ranking
points given for the region by this type of uniqueness for creation economic advantage of
the region.

e Assessment of the different type of uniqueness within one region with the aim to rank
various uniqueness types by highest to the lowest points given for each uniqueness type
for creation economic advantage of the region.

Assessment of

uniqueness

Country (union)
level Regional level

—t—

Cultural unigueness: Geographical
1.x region; uniguesness: Cultural uniqueness: 98,7
2.y region; 1.xregion; . h;lmllnts;.
) s eographical uniqueness:
n. ... region. 2.y regllon, 44,5 points;
n. ... region.
£ Xtype of uniqueness: 23,5
points )

Figure 1 Levels of assessment of uniqueness.

Uniqueness index was created by using SAW (Simple Additive Weighting) multicriteria
evaluation method. Multicriteria evaluation methods have been increasingly used in
theoretical research and practical decision making as it helps evaluate quantitatively any
complicated phenomenon described by a set of criteria [21], [22], [23].

Assessment of the uniqueness of the regions:

1. Setting of the components for the chosen type of uniqueness:

1.1.  Groups of components are defined including all dimensions needed for the
assessment of this type of uniqueness.
1.2. Indicators are defined for each component.

Developing the groups of components for the cultural 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. The following groups of components and indicators have been
identified for the assessment of cultural uniqueness (see Figure 2).
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Index of cultural uniqueness of the region

Components Human
. resources in ..
Objects of Infrastructure Visitors
cultural and
cultural .
. tourism sector
uniqueness
- Cultural - Human - Accommodatio - Visitors of
objects resources in n facilities museums
museums
Indicators o
- Museums - Human - Travel - Visitors of
resources in agencies theatres
theatres
- Theatres - Human - Catering - Visitors of
resources in services tourism
travel information
agencies centres
- Events - Human - Tourism - Number of
resources in information accommoda
tourism centres ted persons
information
centres

Figure 2 Components and indicators of cultural uniqueness index.

Indicators of first three components (objects of cultural uniqueness, human resources in
cultural and tourism sector and infrastructure) reflect to the supply side and indicators of the
last visitors’ component reflect to the demand side. The system is based on four dimensions
essential for the creation of economic advantage of cultural uniqueness of the region: base
of cultural uniqueness (cultural uniqueness objects), human resources, infrastructure and the
users of these services.

2. Calculation of uniqueness index for each region for the chosen type of uniqueness by
using SAW (Simple Additive Weighting) multicriteria evaluation method:
SE2wir T,

S;— index value for j type of uniqueness; [;— weight of component i group; r ;- normalized
value of component i for j type of uniqueness.

2.1. Firstly normalization of each indicator was applied where actual value of indicator
and minimum and maximum values of the regions within a country (union) are required:

r= " " Tmin
1]

Tmaxr  Tmin
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ri - the actual value of the indicator, ry.x — maximum value of the indicator of the regions
within a country (union), rmi» — minimum value of the indicator of the regions within a
country (union).

2.2. Secondly a value of each component group is calculated by using normalized
values of indicators of this group.

Weight ([1,) for each indicator was equal.

2.3.  Value of all components is calculated by using each component group values.

Si=2 wiSk,

Weight (1;) of each component group was equal (1/4) for the cultural uniqueness index
calculation, k — number of components.

2.4.  Value of uniqueness index (Ul) of the region:

ry
iy
F

-

4
g

Ul; — value of uniqueness index, S;— value of all components, k — number of components.
3. Ranking of the regions by chosen uniqueness type:

3.1. At state level: regions of the state (union) are ranked by chosen uniqueness type
ranking regions from the highest to the lowest index rate.

3.2. At region level: index values of various types of the region uniqueness are ranked
from the highest to the lowest index rate.

3. Empirical results

The uniqueness index methodology was applied for the assessment of the cultural
uniqueness as economic advantage of the regions. This analysis has been conducted at
national level to calculate uniqueness index for the Lithuanian regions with the aim to rank
regions from having the highest potential in cultural uniqueness as region economic
advantage to the lowest potential in cultural uniqueness.

Statistical data published by Department of the Statistics of the Republic of Lithuania,
Ministry of Culture of the Republic of Lithuania and official data published by the Lithuanian
tourism information offices had been used. Data is used of the year of 2011.

Results are provided in the table below.
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Table 1 Grouping of Lithuanian regions by cultural uniqueness

Grouping of Lithuanian Number of Lithuanian
regions by cultural regions in the group

uniqueness potential (ranking place and

index value)

Significant resources 8 regions

Ranking place from 1
to 8

Ranking values from
9.10 t0 0.91

Moderate resources 31 region

Ranking place from 9
to 39

Ranking values from
0.81t0 0.42

Insignificant resources 21 region

Ranking place from 40
to 60

Ranking values from
0.39 to 0.04

Ranking results of cultural uniqueness of the Lithuanian regions we used for dividing regions
into 3 groups by having significant, moderate and insignificant resources of the cultural
uniqueness. Territorial distribution of Lithuanian regions into these 3 groups is shown in
Figure 3.

Results of cultural uniqueness index of
Lithuanian regions

- Significant resources
\:I Moderate resources
- Insignificant resources

Figure 3 Mapping of Lithuanian regions by cultural uniqueness index.
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Significant cultural uniqueness resources that can give economic advantage for the region
are placed in the Vilnius and Kaunas city regions where two largest Lithuanians cities are
located as cultural uniqueness value of these regions enormously differs from the remaining
regions of Lithuania (5 to 9 times). Other regions of Lithuania that have big cities and resort
status cities also have a great potential successfully utilize unique cultural resources of the
region for increasing economic benefits (in the table marked as regions having significant
resources: Klaipeda city region, Panevezys city region, Siauliai city region, Palanga region,
Druskininkai region and Neringa region). 51,6 percent of Lithuanian regions have moderate
cultural uniqueness resources that can be used for increasing economic advantage of the
region. 5 percent of Lithuanian regions have insignificant cultural uniqueness resources.

Territorial distribution of Lithuanian regions that have significant, moderate and insignificant
cultural uniqueness resources is uneven.

The results revealed that regional uniqueness index can be used for identification typologies
of regions within a country that can serve as a basis for creation regional support strategy
that can be applied by various governmental institutions.

4. Conclusions and Policy Implications

Uniqueness of the regions should become an important element in the 21 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. The uniqueness of the region should be a tool to help the region to use economic
advantage. The unique features of the region can exist at the time of assessment or the
unique elements can be constructed.

Uniqueness assessment methodology by using uniqueness index can help for the region to
identify existing or potential unique elements that can be used as a tool to increase economic
advantage of the region by using knowledge of favorable regional situation, various
circumstances and conditions. Followed activities based on the results of the assessment
would help to enhance the economic advantages of the region.

Regional uniqueness index can be used for identification typologies of regions within a
country that can serve as a basis for creation regional support strategy that can be applied
by various governmental institutions. From a policy perspective, recommendations for the
regional policy to define important insights for the next programming period 2014-2020 in the
EU can be applied.

Ranking of the regions by the cultural uniqueness index can serve as an additional tool for
the setting of priorities to the measures of cultural activities development. Ranking results
can help to identify regions that have significant resources and potential in this area rather
than distributing resources to all regions that would not have any potential in developing
cultural uniqueness. This assessment can increase effectiveness and give additional synergy
effects.
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The paper presents the problem of estimating the cost of innovation processes. The
objective to develop a model of cost estimation was to identify places in innovation
process, in which is required an economic analysis allows the evaluation of the
profitability of the ongoing process. This paper presents the reasons to build a model
and indicates the selected methods for cost estimation. The model was developed
based on the Cooper's Stage Gate model with special consideration to the Front End
phase. Beside the well known classification of innovation in the Oslo Manual also
includes distinguish of innovation in terms of time horizons proposed by Moore. The
prepared model is complementary to model of innovation process planning. It was
based on the analysis of dozens of innovation processes implemented in Polish
enterprises belonging to the leaders in innovation and representing various business
sectors. The idea of the proposed approach is to help the managers in designing and
implementation of innovation processes.

Keywords
cost estimation, innovation process, model of innovation

1. Introduction

Innovation processes are business opportunity for gaining a competitive advantage in the
market. It is also an important element in the development by adjusting their production to
the highest standards using the latest achievements of world science and technology.
Innovation is not only a modern approach to market requirements and consumer demands,
but above all it is a way to overcome their weaknesses in the area of business processes
conducted. Innovation processes have a very unique and special character. They are
accompanied by uncertainty in the tasks and achieve the benefits of risk [1]. It is necessary
to constantly monitor the innovation processes and rapid response to situations that may
interfere with their progress. Decision making is always present in the innovation processes
[2], [3].

Innovation processes require changes in operations that have become routine as a result of
repeated operations for the current production. Managers should not only focus on the
ongoing processes. It is necessary to look at the company from the point of view of business
environment. See its weaknesses and find ways to overcome them with innovative solutions.
This is a difficult task that requires creativity and courage in making risky decisions. Creativity
is essential to create innovative solutions. Courage in decision-making allows efficient use of
available opportunities and overcome emerging threats.

Creating the right conditions for the emergence of innovative ideas, their development and
implementation of innovative processes requires four key elements described by Cooper as
diamonds innovation [4]. One of these elements is to ensure effectiveness in the conduct of
processes of innovation. The effectiveness is the result such management of the innovation
processes, which enables an efficient implementation of the next phases of the processes.
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An important role is the appropriate planning process as well as an assessment of cost-
effectiveness.

2. Reasons For Development Of Models Of Innovation Process
Planning And Costs Estimating

The distinguishing feature of innovation processes is the flexibility during the implementation,
enabling modification of tasks to changing conditions in order to increase the certainty of
getting the desired objectives. Therefore, these processes are carried out according to the
Stage Gate model [5]. Its sequential nature provides security in the innovation process by
analysis and evaluation of individual phases. Every phase of the process begins when the
results will be accepted previous phase. Flexibility here concerns the possibility of changes in
the implementation of subsequent phases taking into account the previous results.

Planning for process innovation is often seen as a stiffening of process. May limit the
creativity and freedom in the decisions taken, which are important in achieving the desired
objectives of innovation. Therefore, the issue of innovation planning often comes down to the
level of operational planning that most accurately analyzed for New Product Development
[6].

Often also the research are taken in planning at the strategic level, which is to determine the
long-term activities in achieving objectives through innovative activities [7], [8]. A research
gap exists with the lack of innovation process planning model that would consider non-linear
course of actions within the process, their coordination and guarantee the resources for their
completion. This fact became a reason to start work to develop the model of innovation
process planning covering all stages of the innovation process, from the moment of goal
definition to the task planning on the operational level.

Introduction of innovation, as a consequence of the modern market mechanisms aim through
introduction of new constructions and technologies in products or implementation of modern
processes to bring particular benefits - tangible or intangible. Not only the level of novelty is
important, but also the economic benefits that will be achieved thanks to it. Having these
benefits in mind, can not be forgotten the costs to be incurred as a result of the introduction
of the innovation process. To think in perspectives of future profits, it is necessary to conduct
economic analyzes of innovative project's cost-effectiveness. The success of the innovation
process in a meaningful way is determined by the right approach to their planning, which also
allows an assessment of future costs. Therefore the innovation process planning should be
supplemented with components of cost estimation. This has become an important part of
research.

3. Research Objectives

Carried out a research project involves two aspects. The first is to develop a model that
would point the right way of planning processes of innovation to achieving the desired results
and not undermine the qualities that guarantee the essential qualities of these processes.
The second aspect is the preparation of a model to estimate the costs that would draw
attention to the importance of cost-effectiveness analysis and cost control of the process of
its implementation. This model should be consistent with the planning process, leading to
adequate detailed cost estimate with the progress of the planning work.

The first of the objectives, the realization and the result in the form of the model was
presented in the work [9]. In the planning of innovation processes was proposed three-stage
approach. It ensures the preparation of detailed plans of innovation processes according with
the progress of the work providing more and more new information.
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This article focuses on the issue of moving the second problem - estimating the cost of the
innovation process. When building a cost estimation model assumes that it should
complement the planning model. For this reason the three-stage cost estimating was
proposed, too. Each subsequent stage of estimating the costs should lead to more accurate
results may be obtained on the basis of more accurate plans for innovation processes.

4. Research Method

To prepare models of innovation process planning and cost estimation had to be analyzed
the innovations processes have been implemented with success. This proves the fact of a
well-organized and managed the innovation process.

For this reason, for researches was selected a group of companies, which were included in
the rankings of innovative companies in 2010 and they are among the leaders in innovation
in the country. The study involved companies of all sizes and representing a variety of
industries. Diversity of companies was necessary to collect data to prepare an universal
model applying to any type of innovation regardless of the business potential. In researches
used the method of direct interview conducted with managers of innovation processes and
with persons direct involved in the implementation of these processes. Interview scenario
was developed during the preliminary studies carried out in one of the IT companies.
Preliminary studies have allowed to identify problems occur in the preparation of innovation
processes, determine the range of managers knowledge about the innovation processes, as
well as to assess the usefulness of well-known models of innovation processes in practice.
The innovation processes implemented in Poland are researches subject and are funded by
the National Center for Science and. Therefore, the Polish companies were analyzed. After
accession to the European Union, Polish companies have faced strong competition.
Adapting to the new market conditions require development towards innovative activities.
After years of changes in the Polish economy, there are a lot of new companies that try to
enter the market and to face strong competition. This requires courageous decisions towards
the new and effective ways to development. Without the implementation of innovative
solutions this way is impossible.

The important element that affects the cost estimation process is the type of innovation
process. Oslo Manual distinguishes four types of innovations: product, process,
organizational and market. They concern different kinds of enterprise activities, their goals
are different, their implementation plans will look different. The cost estimation processes will
also be different due to differences of connections between the tasks and costs.

Innovation processes also depend on the time of their execution. The longer time the

implementation the bigger changes may occur in the environment. This affects the

complexity of the process, the scale of the expected results, an acceptable level of risk and

expenditures, detail documentation, monitoring and control of the process.

So it was decided to accept the division of innovation due to the time horizon.

Taking into account the time criterion adopted classification developed by Moore, who

distinguishes three time horizons of innovation [10]. In current project they are defined as:

e Innovation of current needs horizon - implemented in the short term and focused on a
single area of activity.

e Innovation of potential development horizon - middle term innovation having an impact
on a part of process or whole process.

e Innovation of creating new business horizon - long term range, which could create new
possibilities for whole business e.g. a new product or technology.

The researches were divided into three main stages (Figure 1):
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e Analysis of publications in the field of innovation processes, the development of research
theses and assumptions and preliminary studies in IT company.

e Analysis of successful innovation processes based on direct interview in polish
enterprises.

e Verification of models carried out in the companies representing groups, which were
analyzed in the previous stage.
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processes based on literature

v
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Figure 1 Research scheme of innovation processes in Polish enterprises.

5. Main Research Findings

More than 60 successful innovation processes was analyzed so far. The repetitive ways of
assessment the profitability of innovation processes was observed. Usually determine the
cost of innovation processes are carried out in the early stages of the process. Such
behavior is related to the assessment of the financial resources that must be reserved for the
implementation of the innovation process. But estimating the cost in the initial phase of the
process does not give accurate results. Based on the general framework of the innovation
process adopted on the basis of the aim of innovation, its nature and time horizon, it is
possible to estimate the costs only in an intuitive way. The accuracy of the results in this
case is dependent only on the knowledge and experience of the person performing the
estimation. The individual character of each of the innovation processes means that the
difficulty in cost estimating leads to a large discrepancy between the projected costs and
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actual costs. During the interviews, managers pointed to discrepancies of up to tens of
percent. Being aware of this uncertainty, the cost of innovation processes are often
overestimated. It is safer to overestimate costs than underestimate. Underestimate the value
of the expected costs may be associated with the need to interrupt the process of innovation
in relation to:

e Exceeding the budget for innovation process.

e The delay of the process associated with the need to complete the missing funds.

e Quality reduction due to lower funds for tasks.

¢ Inability to implement all the objectives.

These situations occur mainly in the implementation of long-term innovation with higher
levels of uncertainty and risk.

Overestimation of the cost is less dangerous. However, it may be the cause of the lack of
acceptance of such large of expenditure and thus no agreement to start the process of
innovation. For these reasons, estimating the cost of innovation processes should be carried
out using methods that reduce the size of errors. Decisions on starting or continuing the
innovation processes are often made on the basis of the level of costs estimated. The
accuracy of its determination is reflected in the quality of decisions. It is therefore necessary
to estimate the cost at the right time, which allows to obtain reliable results with the required
accuracy.

These observations allow to formulate the following guidelines to develop a costs estimation
model:

o Due to the uncertainty of the results of the different phases the innovation processes is
necessary to make decisions based on the estimated cost accepting the established
level of accuracy.

e In order to obtain reliable results for costs estimating, the appropriate methods should be
used for obtaining the best possible results using according to currently available
information.

e Sequential innovation process indicates the need for costs estimating for each phase of
the innovation process separately.

6. Estimating The Cost Of Innovation Processes

Due to these mentioned characteristics of innovation processes, especially because of the
need to make decisions that involve changes in the implementation of the process,
depending on sub-targets, the planning must be progressively detailed [9]. Each subsequent
stage of creating a plan introduces new information that will in turn complement the
knowledge on costs. Therefore, along with obtaining further degrees of details on the level of
process planning, the cost evaluation must be carried out.
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Figure 2 The accuracy of cost estimating in innovation processes.

Estimating costs is the more accurate the more data we have. This number is increasing with
the progress of the work. If the cost estimate will be made later the discrepancy between the
result and the real costs are lower (Figure 2). Each project requires financial security before it
starts, so it is necessary to estimate the costs at the beginning of the process and therefore
must accept the discrepancies stemming from overestimation or underestimation. The initial
phase of the innovation process does not provide sufficient information to estimate the future
costs. Nonlinearity in Front End phase [11] and uncertainty in tasks performance and results
in R&D are the main reasons affecting the errors in costs estimating. But if the cost
estimation is performed only once, at the beginning the process, we decide to accept a wide
disparity during the whole process of innovation. This is the wrong approach. Differences in
costs can be reduced by re estimating the costs as soon as new information containing data
that affect the cost of the innovation process.

In order to provide accurate cost estimation of innovation processes, which refer to the
moments of enhancing the plan in details, a cost estimation model was developed. This
model complements the existing planning model of the innovation process [9]. Due to the
close relation between planning and cost estimating, both models are integrated with one
another and reflect the correct procedure in this regard of the work on the innovation
process.

Model for cost estimating of the innovation process, includes three levels of cost estimation
(Figure 3). They are distinguished by the moment of conducting cost estimation and the
accuracy of obtained results .
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Figure 3 Model of cost estimating in innovation processes.

Determining the budget for innovation process is an important element in the decision to
initiate the process of innovation. It also allows to secure funding to ensure the safe conduct
of the process. Freezing of big funds for a long period of time often restricts ability to pursue
other jobs in the company. Proposal is to define the separate budgets for each of the
innovation process phases. In this way there is a longer time to gather the necessary funds.
Do not locks out large funds allowing rational financial management of the company. Budget
for innovation process should be flexible. It should provide for adjustments in the budget, if
warranted by changes in the tasks differs from the established plan.

There are three methods for preparing project budgets: from bottom to top, from top to
bottom, and the method of budgeting from zero level (Figure 4). The method of bottom-up
can be used when there are specific plans taking into account the division of tasks, their
duration and the resources allocated with them. Budgeting is in this case concerns summing
up the estimated costs of all tasks. Innovation processes are not included in this type of
projects, due to the inability to develop precise plans of the process.

Thus two other methods can be used. Method from top to bottom allows the use of a similar
project budget. In the case of process innovation, appropriate documentation of completed
innovation processes is required. One can benefit from their own experience in the field of
innovation or use similar processes carried out by the partners. In this method, a similar
project budget is taken as a base, to which are added or subtracted additional costs related
to the differences between projects.

Zero level budgeting method is a method that is often used in innovative projects. It is
applied if it is not possible to benefit from similar projects. In this case, the budget is
determined on the basis of the knowledge and experience of managing the innovation
process (expert method). In this method, you can also use the knowledge of external
experts.
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The development of plans for different phases of the innovation process is the basis for the
next cost estimation. At this stage to define the main tasks of the process, indicating the
effects to be achieved, a main framework of the process should be prepared. At this point no
complete information on the process of innovation is obtained, but already is he knowledge
available, which can be used to estimate the costs. In the front-end phase is known the
number of ideas that will be analyzed, in the development phase are known the key
innovation features indicating its level of novelty, in the commercialization phase is planned
the extend of innovation commercialization, such as the area of market that will be included
in the range of interest. These features are the basis for the development of plans, but also
may allow an initial estimate of costs.

A similar situation can be found in relation to the early stages of designing new products,
where on the basis of certain characteristics are made attempts to estimate own cost. In this
situation is applied the parametric method [12], by establishing a relation between the
attributes of the product and the cost. These relations can be presented in the form of
mathematical notations on the basis of regression analysis. The obtained results are verified
by the use of data from similar projects completed in the past. In a similar way, you can
perform a preliminary cost estimate for the process of innovation (Figure 5). A limitation of
this method is the necessity of having historical data on similar processes.
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Figure 5 The idea of parametric cost estimation methods in the planning phases of the innovation
process.

Much more detailed information about costs can be obtained during the planning of tasks
within the phases of the process. Here takes place the operational planning, in which are
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developed following tasks to be performed together with division of operations, allocation of
resources, specification of their duration. The sequence of their implementation is also
determined together with their priorities to obtain the desired effect. Having this information it
is possible to estimate the cost with a high accuracy. In scientific studies on costs of
innovation processes, the most often quoted cost estimation method, which is characterized
by a high degree of accuracy, is the ABC task cost method (Activity Based Costing) [13],
[14]. It is a method which, according to its supporters, reflects the nature of innovation
processes. By dividing the process of estimating the cost to the smallest steps, allows for a
very detailed analysis of each element of the planned process for the costs evaluation. It
allows for the estimation of the costs of the processes, which were not similar to the
previously executed. And certainly it is a distinctive feature of innovation processes.

It should however be borne in mind that the ABC method is due to its high accuracy, very
laborious. This method requires a vast knowledge on costs vehicles, which must be
constantly updated and adapted to the changing conditions of the company. The
development of suitable tools for this process and their maintenance is time consuming and
therefore costly. Innovations are the more valuable the sooner they are introduced, in case of
implementing such a meticulous process of estimating costs may cause a delay in the
implementation of innovations. Obtaining accurate information on costs, may in this case be
less important. The application of long procedures of cost estimation can not be introduced at
the expense of longer execution time of the innovation process. Mainly for this reason it is
better to use a method that may not give as accurate results but due to its speed does not
delay the process of innovation.

Another method that can be recommended to estimate the costs of the innovation process is
the FBC method of elementary costs (called Features Based Costing) [15]. The aim of this
method is to describe a set associated tasks as elementary objects, being a fragments of
tasks (Figure 6). In these objects are included the information about the costs. Creation of
the elementary cost objects is dependent on the level of company's organization, and they
are built on the basis of historical data from tasks performed in the past. Elementary cost
objects may relate to individual activities, groups of activities, or even entire task.
Development of a database of elementary cost objects allows for its use for scheduling the
tasks by creating the appropriate configuration to obtain different values of costs. Different
options of solutions can be also obtained, which further can be subjected to analysis and
optimization.

The plan of the innovation Database of Elementary Cost
process and the tasks with Objects (ECO)
Elementary Cost Objects (created on the basis of previously

The plan of the innovation
process

executed processes
Front End ; : Front End

Figure 6 The idea of Features Based Costing method for estimating the cost at the stage of the
innovation process tasks planning.
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7. Directions For Further Research

Prepared model of cost estimation innovation process is the result of the second phase of
the study. In the next stage this model will be verified. This will consist of comparing the
model with the real processes of innovation in the next group of companies. It will be
important if the approach to cost estimating is so flexible that it allows estimation of any type
of innovation, regardless of the time horizon. An important element of further research will be
also the selection of estimation methods for each level to provide a more reliable result. For
this purpose, the estimation methods and results will be compared with real cost of
innovation process in companies. Speed, efficiency and reliability of these methods will be
assessed.

8. Conclusion

The need to develop a model was dictated by observations, which indicated that Polish
companies lack templates, according to which they could successfully implement innovation
processes. Despite the intense activity in the field of innovation, innovation process
designing is carried out in an intuitive and informal way. Processes are not conducted
efficiently, which would provide an appropriate speed in their organization and
implementation.
Costs together with the time are one of the most important criteria for deciding on the
implementation of the innovation process. Their deficiency may cause interruption of the
process. Therefore, it is important to estimate their value at the right time. Uncertainty and
risk are still elements of the processes associated with innovation. Unfortunately, traditional
accounting is still not able to include them. Regarded as undesirable, is identified with the
failure and incurring large financial losses. Therefore, it is important to skillfully secure
funding to carry out the process of innovation. Greater confidence in the processes of
innovation is achieved by performing them in sequentially, starting each following phase
when the results from the previous phase have been accepted. Therefore, in the presented
model, the planning, and thus cost estimation must be held in several stages of the process
which gives a greater sense of security.
The cost estimation model of innovation processes is a result of analysis and observation of
innovations implemented in Polish enterprises. It is a response to the need for structuring
activities in area of cost estimating in innovation processes. The proposed model allows the
efficient and flexible management of the innovation funds by:
¢ Identify places for estimating the costs in innovation process.
e Use several methods to estimate allowing to compare results.
e Progressive cost estimation based on the available data in order to obtain more accurate
results.
This will allow managers to more accuracy in decision making and more efficient monitoring
and controlling the cost of the innovation processes. It is also important to achieve
repeatability in management of innovation processes. This will enable the standardization of
innovation processes in the enterprise and improve the quality and effectiveness of these
processes.
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Competitive Intelligence (Cl) is a business tool that helps organizations and especially
small and medium enterprises (SMEs) to innovate in order to survive and create
competitive advantage through knowledge creation, internal communication and
strategic management. Cl is the process by which organizations gather actionable
information about competitors and the competitive environment and, ideally, apply it
to their decision-making and action plans aiming at enhancing the competitiveness
and overall innovation capacity. This article attempts to provide useful insights into
the benefits of Cl for SMEs as one of the most important pieces in strategic
management in order to sustain and enhance competitive advantage and discusses
the implications of the framework for managing the Cl process. In summary, this study
provides two contributions to academic literature. First, it crystallises the relationship
between innovation capacity, competitive advantage and Cl in SMEs. Second, the
result deepens the existing literature by providing a detailed view of the
characteristics of ClI in SMEs, the reality of innovation capacity in SMEs and
proposing also a conceptual model with special focus on the relationship between Cl,
innovation and competitive advantage.

Keywords

Competitive intelligence, small and medium enterprises, innovation, innovation capacity
competitive advantage.

1. Introduction

In the era of globalization, competitors need to incorporate new approaches in managing
their intelligence processes. Globalization of market, resulting from advances in
communication and transportation, has rapidly changed political climates and ideologies,
which has led to the reduction in trade barriers opening doors to new international
opportunities for business.

These fundamental mutations are prompting the far-sighted organizations to realize major
changes in how they deploy their strategic resources to compete in the knowledge economy.
Small and Medium Enterprises (SMEs)are not aloof from these pressures. Drihlon et al [1]
argued that improving competitiveness is now an imperative for small and large business
alike. Therefore, to survive in such aggressive competitive environment, an organization
requires a better understanding of its competitors and competitive forces that affects its
success. SMEs are forced to rethink how to anticipate and react to changes that occur. In
order to manage such an achievement, SMEs should have a process for turning data into
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actionable intelligence, from which strategic and tactical decisions can drive. The utilization
of such knowledge is known as competitive intelligence (Cl).

Cl is a business tool that helps organizations in the process of strategic management and
increasing business performance through enhancing knowledge sharing, internal
communication and strategic plans quality.

Nonaka[2] states that knowledge and its strategic use is one sure source of sustainable
competitive advantage for the organization, therefore Cl can create the ability to develop, use
retain and transfer knowledge to become the lifeblood of the organization. Knowledge is
considered to be the only resource that increases in value, so is worth of great effort in
managing it. Creation of knowledge can not only lead to innovation[3]; [4]; [5],, competitive
advantage [6];[7];[8] as many researchers have discovered but also to value creation|9]; [5].
in fact, organisations are constantly faced with the challenge of gaining competitive
advantage over competitors. Developing that special edge may mean survival for some or a
way to stay on top of competition for others. A critical ingredient for staying on top is
innovation.

Innovation has become the key to building sustainable competitive advantage for
organization. Innovation and competitive advantage are connected to each other. Innovation
is “the successful exploitation of new ideas” [10]; the successful application of knowledge or
techniques in new ways or for new purposes. It is also about organising a business to exploit
new opportunities profitability. Innovation involves an attitude of mind that is always seeking
to improve, responds to customer needs, aims to get ahead of competition.

Recent literature on both sustainable competitive advantage and innovation focuses mainly
on large, often multinational companies. Because of this focus, they are overlooking the
significant contribution from SMEs. However, given that the argument about the effect of firm
size on the effectiveness of innovation is still ongoing, it is worth addressing the issue from
an SME perspective. (1) What is the importance of Cl for SMEs and in which way it
influences the innovation capacity and competitive advantage of these firms? (2) What
factors contribute to the development of innovative capacity in SMEs?

2. Evaluating Cl in SMEs- an overview

In current competition environment, SMEs are confronted with unprecedented challenges. In
order to sustain themselves and defeat the bigger rivals, SMEs must adopt various measures
to gain competitiveness. The presence of Cl in SMEs as a formal activity is essential, since
they need to be aware of their competitor's behaviour. It is, therefore, necessary to
understand the forces that drive companies to be knowledgeable and analytical towards
competitors and dedicate resources to practise ClI.

Sun Tzu theorized "if you are ignorant of your enemy and yourself, then you are a fool and
certain to be defeated in every battle".

2.1 The importance of Cl

Cl has undergone a raising interest in recent years as a result of the information explosion
and the sharpness of information technologies. ClI is the analytical process that transforms
scattered information about competitors and customers into relevant, accurate and usable
strategic knowledge on market evolution, business opportunities and threats. Fuld and
Co[11]. a high profile Cl consulting firm, takes an inclusive approach in defining the function
of Cl: "Competitive intelligence can mean many things to many people. A research scientist
sees it as a heads-up on a competitor's new R&D initiatives. A salesperson considers it
insight on how his or her company should bid against another firm in order to win a contract.
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A senior manager believes intelligence to be a long-term view on a marketplace and its
rivals" [12].

The Society for Competitive Intelligence Professionals (SCIP), gives a little more precise
definition: “A systematic and ethical program for gathering, analyzing, and managing external
information that can affect your company’s plans, decisions, and operations. Put it another
way, Cl is the process of enhancing marketplace competitiveness through a greater-yet
unequivocally ethical-understanding of a firm’s competitors and the competitive environment”
[13].CI contributes more value to the tactical and strategic goals of a company [14], [15].
Rothberg and Erickson [16] stressed the importance of Cl. They claimed that an informative
or actionable CI product fills the following gaps in an organization:

a) Knowledge gaps

b) Where to find what needs to be known

c¢) How to act with the information once it is provided

Cl enables senior managers in companies of all sizes to make more-informed decisions
about everything from marketing, R&D [research and development], and investing tactics to
long-term business strategies. Kenneth Sawka(1998)[13] found through the investigation that
the primary role of Cl is the early warning and to avoid " surprise" is the most important
expectation of the business managers [14]. Fred Wergeles(2005) points out that providing
senior managers with early warning is one of the primary objectives of CI[17].

2.2 The role of Cl in SMEs

More and more multinational corporations have adopted a formal process for collecting and
analyzing information on competitive environment, also known as CI [18];[19]. These
businesses use Cl to develop strategies that address opportunities and threats and allow
them to gain or maintain competitive edge.

SMEs often miss the business opportunity and even be defeated in the market due to its
limited resources and poor information processing ability. With the help of ClI, SMEs can
have a good knowledge of competitive environment and quickly respond to environment
changes. Cl is more important to SMEs than to their large counterparts. The role of Cl is as
follows.

» Cl serves as a warning system, which can anticipate various changes to avoid emergent
crisis (risks). The warning function includes monitoring business environment, discovering
competitor, and so on.

* Cl serves as a decision support tool for decision-making level. The function includes
investment, merging, market exploitation, production decision, technology development...

» Cl serves as an effective enterprise learning tool. In the first place, the system integrates a
great deal of information and knowledge. Added to that, the system provides benchmark
comparison, technology reference, advanced management methodology, thus accumulate
valuable experience for the company.

Cl offers a real strategic advantage for many businesses [20]. Gilad (2000) argues that some
of the largest corporate organizations have dedicated Cl department, while smaller
businesses often practice Cl on an ad hoc basis [21]. They do so by informally collecting
information from a variety of internal and external sources such as the Internet, conferences,
networking meetings and publicly available data.

The Cl is deployed with the intention to better coordinate internal processes and activities of
organizations, primarily, to reach market effectively.

In other words, Cl is the foundation on which organisation objectives, strategies, and tactics
are built, assessed and modified. They permit organizations to assess both their industry life
cycle and the capabilities of current and potential competitors in order to maintain or develop
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a competitive advantage. Cl programs provide input for such decisions as far as products,
markets and business lines are concerned either to invest and develop or not.

3. Determinants of innovation capacity in SMEs:

Cl cycle that is used, including planning, collection, analysis, publication and evaluation, can
be effective in creating innovation in organizations. Studies of Michak Lysin [22], show,
organizations which have developed systems for monitoring the activities of their competitors
are better able to create competitive advantage through innovation. In fact, innovation can
improve companies' competiveness, but in order to do so, it requires a different set of
management information, knowledge and skills from that used in running the firm’s day-to-
day operations [23]. This set of knowledge and management skills may be considered as the
companies’ innovative capacity, which is defined as the internal potential to generate new
ideas, identify new market opportunities and implement marketable innovations through
exploration of the company’s existing resources and capacities [24] distinguished from
dynamic innovation.

3.1 Innovation capacity of SMEs:

It has been recognized in many countries that SMEs are important to economic growth and
significantly essential to generate employment [25]; [26]. Encouraging innovation in SMEs
has been at the heart of policy incentives owing to the important role that SMEs play in
economic development. However, innovation in SMEs has received only scant attention.
Relatively, little work has been published on the innovation capacity of SMEs, but there are
lots of studies that have examinated developed innovations in the context of small
business[27];[28];[29].

We define innovation capacity as the ability or propensity to innovate. Within a chain context,
innovation capacity encompasses the entire innovation process occurring both within and
among the member SMEs. Innovation capacity is the ability of enterprises to identify trends
and new technologies, as well as to acquire and exploit this knowledge and information [21].
Szeto (2000) defines innovation capacity as a continuous improvement of capabilities and
resources that an enterprise possesses in order to explore and exploit opportunities for
developing new products to meet market needs [30].

The innovation capacity of a firm is dependent on both its internal and external resources
because they are considered as complementary for the innovation process [ 31[; [32]; [33]
This innovation ‘capacity’ concept needs to be clearly distinguished from dynamic innovation
‘capability’; the latter deals with the firm’s specific ability to continuously transform knowledge
and ideas into profitable innovations. Capabilities, on the other hand, refer to the capacity to
deploy the resources of an organization, so the capabilities have an impact on innovation
capacity.

Absorptive capacity is a commonly used concept to describe the ability of an enterprise to
recognize the value of new external knowledge, to assimilate it and to apply it to commercial
ends [34]; [35]. Branzei and Vertinsky, [36] have described absorptive capacity as a basis of
dynamic capabilities for product innovations in small and medium-sized enterprises.

3.2 determinants of innovation capacity

According to Hii and Neely (2000), a company’s innovative potential is not derived from a
single specific skill, but rather from a set of skills termed innovative capacity, through
exploration of the company’s existing resources and capacities[37]. Four key criteria:
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organizational culture, resources, competencies, and relationships with other
organizations for analysing and improving innovation capacity will be discussed below :

3.2.1 Organizational culture:

Several individual, organizational and environmental factors are shown to affect innovation
capacity of the organizations. One of the most important organizational factors-
organizational culture- is less studied in the area of innovation . Organisational culture is an
important construct that affects both individual and organisational related process and
outcomes.

Organisational culture affects organisational innovation capacity and innovation. Edwards et
al.,, (2002) reflected that the organisation culture with values, norms and beliefs is an
invaluable enabler of innovation[21]. Martins and Terblanche (2003) argued that
organisational culture appears to have an influence on the degree to which creativity and
innovation are stimulated in an organisation[38].

In fact, organizational culture — comprising the set of knowledge valued and
disseminated among employees — is what distinguishes a particular company from others in
all aspects, including its innovation process. Seeking to better understand the generation and
accumulation of knowledge within the company and how it may contribute to forming
organizational culture, Lemon and Sahota (2004) listed the main repositories of knowledge in
a company, namely: the environment; its mission, vision, and values; technology; knowledge
structures; the management style and organizational structure; individuals; the collective; and
organizational memory[39].

3.2.2 Resources

A resource is a physical entity that constitutes the means by which a company can conduct
its business. Often, resources are scarce; the quantity, or even the availability of resources
has an impact on the operations of a company. Similarly, the manner in which resources are
used can affect the profitability of commercial organizations. Resources can include financial
capital, human resources, and access to technology — but also access to markets and
infrastructures.

According to Barney (1991), a company’s resources may be divided into three separate
categories: physical resources, human resources and organizational resources[40]. These
constitute inputs to the productive process, and in this case ideas are generated, which can
be classified as a fourth resource category. Resource constraints can motivate companies to
come up with innovations that allow their survivability

3.2.3 Competencies

Allied to resources, competencies are for the most part responsible for the number of new
products and services developed by the firm (HIl; NEELY, 2000)[37]. Competencies are
defined as a set of skills needed to coordinate and allocate company resources towards the
fulfilment of tasks. They could be classified as a group of capacities or processes necessary
for the conception and implementation of innovation. Distinguishing personal competencies
from organizational ones is of utmost importance. Organizational competencies are the ones
that identify an environment where innovations can easily be developed, identified and
encouraged. Individual competencies are those, which identify an individual person’s
capabilities of being involved in the different innovation processes of the organization.
Organisations are made up by people so it is essential that the people are capable of being
innovative and producing something new, the learning of the organization is directly related
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to the learning of its employees. [41];[42] Customers” participation, interaction and
networking.

3.2.4 Inter-organizational networks

The role of inter-organizational networks in innovation processes has become a key research
area in the field of innovation studies [43], [44], [45], [46].

Adler and Shenbar (1990) use the term 'external assets' to characterize a company’s
connection to the environment[47]. They outline three types of relationships with external
entities that can be a source of innovation:

1- Connections to consumers: relates to the extent of access the company has
to consumers’ decision-making process. Also includes what the company may learn from
consumers, including new product ideas.

2- Connections to suppliers, sales teams, and sources of scientific and technical
knowledge: relates to the quality of the company’s connections to the best people in the field
and to whether these relationships are sufficiently collaborative.

3- Horizontal connections through partnerships and alliances, trade associations and
informal relationships: these connections can be a source of substantial knowledge to guide
the development of the company’s technological assets.

Fleury and Fleury (2000) also highlight the possibility of seeking extra-organizational
resources to help in the firm’s innovation process, after the company has learned to organize
its own resources[48].

4. Cl framework to grow innovation and sustain competitive
advantage in SMEs:

4.1 Innovation capacity and competitive advantage:

Innovation is often claimed to be a cornerstone of competitiveness [49]; [50]; [51]. The role of
innovation in firm's strategy is further said to contribute to competitive advantage[46],
organizational performance [52] and market share [53]. According to Barney(1991), there are
many ways that can be undertaken by the company to achieve competitive advantage[20];
however, the most important aspect required in a dynamic environment is success in
generating innovation[40]. Therefore, innovation is a key factor for a company to survive and
grow on the long run. So firms in the context of firm competitiveness, should consider
innovation as an attempt to create competitive advantage by perceiving or discovering new
or better ways of competing in an industry or service and bringing them to market.

As innovative capacity is a key element of companies' competitiveness in the current global
scenario, companies and especially SMEs should be organized and managed in order to
develop products, services, and processes that actually offer sustainable competitive
advantage.

In fact, Sustained competitive advantage lies in the capacity to innovate continuously and to
learn more rapidly than one’s competitors [54]. It is no longer the technology itself that is a
strategic resource, but rather the organisational, technological and cognitive processes
underlying the capacity to innovate and learn. Hall (2007) defines this capacity (to
innovate)[55] as:

“The context-specific range of scientific and other skills and information held by individuals
and organisations and the practices and routines (institutions), patterns of interaction and
policies needed to create and put knowledge into productive use in response to an evolving
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set of challenges and opportunities. A large element of this capacity arises from learning-by-
doing, whereby organisations engaging in the innovation process continuously adapt ways of
working and routines — institutional learning — thus incrementally improving their ability to
utilise knowledge and information”.

4.2 The relationship between Cl, innovation and competitive advantage

Organizations continually seek new ways to achieve sustainable competitive advantage and
to counter aggressive competition .Proactive organizations recognize the advantage to be
gained from an organized CI program. Britt (2006) states that Companies with using Cl and
analysis of competitor's strengths and weaknesses are able to predict opportunities of
market development and having better performance rather than competitors[56].Studies of
Michak Lysin [57] show, organizations which have developed systems for monitoring the
activities of their competitors are better able to create competitive advantage through
innovation. Porter (1996) states that a firm will only be able to obtain better results than its
competitors if it manages to create a specific and durable differentiating factor, and that
innovative behaviour being the principal means of creating this competitive advantage[58].
Pierce et al study [59]also states, that organizations which have intelligent employees are
able to make competitive advantage through innovation better than others.

Cl cycle that is used, includes planning, collection, analysis, publication and evaluation, can
be effective in creating innovations capacity in SMEs.

The capacity to innovate is recognized today as one of the main aspects leading to a
competitive advantage amongst firms. Innovation reflects the tendency of a firm to lend its
support to new ideas, novelty experimentation and the creative processes that may result in
new products, services or technological processes [60]. Mogolldbn and Vaquero (2004)[61]
interpret firms’ innovation efforts as evidence of their increasing awareness of innovation as
a source of competitive advantage. Thus many authors see innovation, competitive
advantage and performance as interconnected concepts and processes, and their inter-
relationship has been studied and widely analysed [62];[63];[64];[65];[66].

5. Conclusion

This article has intended to provide insights into a better understanding of Cl in SMES in
what concerns the possibility of influencing innovation and competitiveness.

Cl plays one of the most important roles in the preparation of company management’s
strategic decision when creating new conditions to guarantee the company's future success
in the keenly competitive business environment, and it is considered one of the most
powerful and prospective weapons in the hands of company management.

Cl is a key factor for innovation and competitive advantage. One may say that innovation
is a wide-ranging and complex process, the result of interactions between several
factors, including individuals, customers and clients, competitors, suppliers, the market,
research centers, and other knowledge producing institutions. Innovation may indeed
improve corporate competitiveness; however, so as to come true, it requires a set of different
management knowledge, practices and skills. This set may be called innovative capacity
of a firm, as defined above. On the practical level, the findings of this analysis may point to
new directions in the relationship between CI| in SMEs and innovation and competitive
advantage. A greater understanding of how the building of innovative capacity occurs across
different industry sectors could assist companies in better allocating their resources to
leverage their innovative capacity. Their impact on innovation and competitive advantage is,
however, not yet well explored. But it seems to be a promising path for future research.
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EXAMINING COMPLEX INTERACTIONS OF FACTORS AFFECTING INNOVATION
ACTIVITIES OF FIRMS: A FIELD STUDY OF SMES IN SIX EUROPEAN COUNTRIES
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The aim of this exploratory study is to examine the complex interactions
among variables that affect the innovation activity of European manufacturing
SMEs by using a hierarchical log linear model. In this study, innovation is
empirically measured in terms of development of new products or services.
The raw data were drawn from an official survey conducted by European
Commission’s “Sectoral e-Business Watch” in 2009. This survey consists of
627 telephone interviews in 6 selected EU countries. The seven variables used
in our study concern employment of ICT practitioners, implementation of
enterprise system, implementation of information system, e-commerce
activities, sales in international markets, ICT investments and company size.
All these variables were found to be associated with the outcome variable new
products-services development in a chi-square test analysis. The results
revealed fifteen out of an original twenty-eight possible two-way
interrelationships between the chosen variables that were identified as
remaining in the hierarchical log linear model. It is hoped that this exploratory
research has laid the foundation for further examination of innovation activity
in the SME context.

Keywords

Hierarchical Log Linear Analysis, Information and Communication Technologies
(ICT), Product Innovation, Small and Medium-Sized Enterprises (SMEs)

1. Introduction

Few would dispute that innovative activity allows companies to gain an edge over their
competitors and to surpass them in the market. Indeed, designing and introducing new
products or processes can offer new or existing companies opportunities for growth [1], [2],
[3]. Freel* (2000) maintains that innovation is crucial to economic development, if a firm is to
remain competitive. The importance of innovation cannot be underestimated in a highly
competitive globalized economy, with decreased product lifecycles, increased technological
capability, and constantly-shifting consumer demands. It would not be an exaggeration to say
that the very survival of small companies may depend to a large extent on their capacity to
be innovative. Those small companies able to incorporate innovation into their core business
strategy may face the future optimistically with greater productivity and growth potential [5],
[6], while those that do not will inevitably become uncompetitive, offering obsolete products
and processes [7]. McAdam and McConvery® (2004) are convinced: firms incorporating
innovation will out-perform the others.
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As Spencer’ (2001) supports, companies adopting basic and applied technological
knowledge will bring considerable financial gain and offer a competitive edge. According to
much of the literature, innovation and ICT act in a complementary manner [10]. In the past,
larger scale innovation in the business sector was a time-consuming process that required
considerable human and material resources. Today, however, ICTs allow the transfer and
implementation of innovations across organizations, at a greatly-reduced cost and without
compromising the quality of products-services [11]. In each unit, the new process is
implemented as specified by the software [12].

The goal of this exploratory study is to expand our understanding of the complex interactions
among variables that affect the product innovation activity of small and medium-sized
European manufacturing enterprises (SMEs) by using a hierarchical log linear model. The
research is based on an official survey conducted by the European Commission’s'® “Sectoral
e-Business Watch” in 2009. This survey consists of 627 telephone interviews in 6 selected
EU countries. Numerous statistical methods have been utilized to generate predictive models
that identify factors affecting innovation of SMEs [14], [10], [15]. While these models provide
an accurate statistical description between these variables and outcome, they do not readily
lend themselves to presenting the complex interactions visually. This study contributes
toward this direction and hopes to inspire those who want to investigate systematically all
orders of interactions of factors affecting the product innovation-improvement of European
manufacturing firms. Additionally, the analysis stresses that companies taking into account
different factors can improve the chances of better implementing ICTs, and thus achieve
better levels of product innovation-improvements.

The paper is organized as follows. First, an extensive review of the influential literature is
presented. Secondly, a discussion follows of the methodological issues regarding survey
development, sampling and data collection. Thirdly, the results of the research are followed
by, first, an analysis and, then, relevant interpretations. The last section contains a
discussion on these findings as well as conclusions. We will close with a discussion of the
limitations of the research and its implications for future research.

2. Concepts and Literature
2.1 Product Innovation

Product innovations can be incremental or radical, and they result from both internal and
external innovative activities. Such innovations aim to improve the quality and variety of
goods and to create new opportunities for the company to develop, largely through
production of larger quantities and better prices [15]. According to Qian and Li'® (2003),
many SMEs can be considered “resource-constrained” when compared to large companies.
Many of these SMEs lack resources, but they make up for it with their flexibility, agility, and
innovation. This innovation comes largely in the form of product modifications [17].

2.2 Sales Market

In recent years, more and more SMEs are facing international competition and are thus
obliged to become more active in international markets. This internationalization affects all
firms, large and small. Simply put, “internationalization” is when a company is active in one or
more foreign markets and accordingly gears its activities to an international context. What
this means for SMEs is that, in time, internationalization becomes a key determining force in
their strategies [18], [19]. This increased international completion has affected global
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business, particularly European companies, whether they are export-orientated or active in
the domestic market [20].
2.3 Firm Size

Research has been contradictory as to the direction and intensity of the relationship between
size and innovation. Some researchers have suggested a positive relation, stressing that
company size can best indicate innovation [21], [22], [23]. However, others support that a
negative relation exists between basic variables [24], while others find no relation at all [25].
Other studies have suggested that these contradictory results could have come about
because important variables were measured incorrectly. Along these lines, Camis6n?®
(2001) pointed out that the manner we use to measure organizational factors largely
influences our conclusions about how size effects performance. In a similar vein,
Damanpour® has suggested that it is the multidimensional character of innovation that may
yield contradictory results as to the relationship between innovation and size.

2.4 ICT Practitioners

By "ICT practitioner skills" we mean the capabilities necessary for researching, developing,
designing, strategic planning, managing, producing, consulting, marketing, selling,
integrating, installing, administering, maintaining, supporting and servicing ICT systems [13].
Studying UK companies, Hwang® (2004) examined the relationship between ICT diffusion
and changes in skills, concluding that employee education/training were of utmost
significance in adjusting necessary skill changes to the broad expansion of ICTs. We can
additionally argue that the adoption of innovation needs commitment and effort on the part of
employees [27]. Empirical studies have shown that ICT is most productive when integrated
with investments in working practices, human resources, and company restructuring [28].

2.5 Investments in ICT

As mentioned above, ICT is being increasingly used as a competitive resource that facilitates
the implementation of strategic plans and other activities (e.g., [29], [30]. Today, ICT is
crucial to the development of this capacity [31]. ICT is complementary to innovative activities
and contributes to the company’s development, facilitating the creation of new products and
processes, taking care of customer needs, stimulating demand for other products, and
opening paths for new products [32].

2.6 E-Business Activities

A significant objective for all manufacturing firms is the improvement of supply chain
efficiency. ICT can contribute in this area as well by enabling data exchanges with suppliers
and improving overall procurement processes [13]. Therefore, supplier relations are
significant value chain factors that can influence innovation activities. These supplier, or
“inter-firm,” relations can be said to involve learning, as all the parties must, over time, get to
know each other and adapt to whatever activities are involved in the collaboration. For
example, companies will form closed networks among themselves in order avoid supply
delays or other problems. Once again, ICT plays a central role, since it reinforces relations
among companies [12].
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2.7 CRM & CAD

Customer Relations Management is another critical tool today which helps to maintain
customers as well as to elicit suggestions about product and service improvement [33]. CRM
allows companies to enhance their knowledge about customer needs. In efficiently and
effectively managing customer relations, CRM also contributes to a company’s capacity for
innovation [33], [34]

Computer Aided Design systems are used to design products. Most such systems provide
sophisticated modelling and simulation software, which are necessary for visualising a
product’s possible physical appearance. Beyond the traditional drawing board, CAD systems
enable the user to design products and other elements (e.g. a store front) graphically, with
the assistance of a computer screen, often in 3D [35].

In the next section, we will discuss the methodology employed to test the theoretical model.

3. Research Design Methodology

3.1 Research Design

The raw data were drawn from an official survey conducted by the European Commission’s
“Sectoral e-Business Watch” in 2009". The Sectoral e-Business Watch has been collecting
data related to the use of ICT and e-business in European enterprises by means of
representative surveys since 2002. This survey took place among SMEs from the “Glass,
Ceramic and Cement” industries and consists of 627 telephone interviews with ICT decision-
makers in six selected EU countries (UK, France, Germany, Spain, Italy and Poland).

3.2 Population and Sampling Frame

The survey population was defined as companies that had at least 10 employees, used
computers, were active within the national territory of one of the six countries covered, and
had their primary business activity in one of the sectors covered (see Table 1). The survey
was carried out as an enterprise survey: data collection and reporting focus on the
enterprise, defined as a business organisation (legal unit) with one or more establishments.

The final allocation of our sample (n = 627 SMEs) according to firm size, industry and
country is illustrated as follows (Table 1):
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Table 1 Industry and country distribution of the sample & sampling sources

Firm Size Firm Size
10 - 49 50 - 249
Survey Sectors Survey Sectors

Ceramic Cement Glass Ceramic Cement Glass Total

Germany Count 29 68 23 11 24 16 171
% within

17,0% 39,8% 13,5% 6,4% 14,0% 94% 100%
sector

Spain Count 12 57 13 16 20 4 122
% within

9,8% 46,7% 10,7% 13,1% 16,4% 3,3% 100%
sector

France Count 16 39 15 6 3 5 84
% within

19,0% 46,4% 17,9% 7.1% 3,6% 6,0% 100%
sector

Countries

Italy Count 10 29 19 6 22 8 94
% within

10,6% 30,9% 20,2% 6,4% 23,4% 8,5% 100%
sector

United Count 12 18 21 4 3 3 61

Kingdom % within
19,7% 295% 344% 6,6% 4,9% 49% 100%

sector
Poland Count 8 27 7 9 33 11 95
% within
8,4% 28,4% 7,4% 9,5% 347% 11,6% 100%
sector
Count 87 238 98 52 105 47 627
Total % within
13,9% 38,0% 15,6% 8,3% 16,7% 7,5% 100%
sector

3.3 Measure Development & Statistical Method

In order to examine the complex two-way interactions among variables that affect the product
innovation of European manufacturing SMEs, a hierarchical log linear analysis was applied.
The major emphasis of log-linear analysis is to obtain a log-linear model that is linear in
logarithms of the expected frequencies of a contingency table and that adequately describes
or fits the associations and interactions that exist in the contingency table as closely as
possible [36]. The principal reason for utilizing log-linear procedures in this study lies in the
fact that interactions and interrelationships underlying categorical survey data can be
analytically highlighted. A backwards elimination was used to remove non-significant two-
way interactions between variables using a statistical significance cut-off of 0.05.
Associations for each predictor against dichotomized outcome were tested using chi-squared
test analyses.

In log linear models, all variables that are used for classification are independent or predictor
variables and the dependent variable is the log of the number of cases in a cell of the
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multiway cross-tabulation [37]. The outcome variable product innovation is empirically
measured in terms of launching any new or improving products or services. The raw data
were coded and analyzed using the PASW Statistics 18.

Table 2 Summary of Research Variables

Predictor Abbreviations Description — Operational Measure Source
Variables of Variables
Respondents were asked whether they had European
Product . . L
) launched any new or substantially improved Commission
Innovation Pl ! . _ .
products or services during the past 12 months(0 = SeBWSurvey
(outcome) _ )
yes and 1 = no). 2009
European
Imolementati Respondents were asked whether their firm had Commission
orr: of CRM CRM implemented an ‘SeBWSurvey
e-CRM system (0 = yes and 1 = no). 2009’
. Respondents were asked whether their firm had Europegn
Implementati CAD implemented a computer-aided design system (0 = Commission
on of CAD P eg and 1 = no) gn sy ‘SeBWSurvey
y ' 2009’
Respondents were asked whether their firm had Europegn
ICT - e — Commission
o ICTP employed personnel with ICT qualification (0 = .
Practitioners = SeBWSurvey
employment and 1 = non- employment). 2009’
ICT European
Investments Respondents were asked whether the economic c pea
. g . : ommission
during ICT-Inv crisis had an impact on their ICT Investment plans ‘
. ; _ _ SeBWSurvey
Economic or on ICT Projects (0 = yes and 1 = no). )
g . 2009
Crisis Period
Respondents were asked whether their firm had Europegn
; Commission
E-Business used used the Internet or other computer networks .
L eBus ; . . _ SeBWSurvey
Activities to order goods or services from suppliers online(0 = 2009’
yes and 1 = no).
European
Sales in Respondents were asked to indicatewhich sales Commission
International SIM market is the most significant (0 = Regional-Country  ‘SeBWSurvey
Markets Market and 1 = International Market). 2009’
European
Company cs Respondents were asked to indicate their size Commission
Size group (0 = 10-49, 1 = 50-249) ‘SeBWSurvey
2009’

This table lists the variables that were incorporated into the hierarchical log linear model, their abbreviations, the operational
measures, as well as the sampling source.

4. Statistical Results

4.1 Analysis of Associations

Prior to testing the complex interactions among variables that stimulate the Product
Innovation of European manufacturing SMEs, a Pearson’s Chi-Square test was used in order
to examine whether there is an association between response categorical variables and
outcome categorical variable).

Before moving on to look at the test statistics themselves, we must first check that the
assumption for chi-square has been met. The assumption is that in 2 X 2 tables all expected
frequencies should be greater than 5 [38]. All values exceed 5, and so the assumption has
been met. The test statistics are illustrated as follows:
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Table 3 Respondent Profile and Chi-Squared Tests

Product Innovation
(outcome variable)

Chi-Square Test

Yes No Total
Employment of yes Count 63 76 139
ICT % within PI 29,3% 19,0% 22,6% Value  8.580**
practitioners Adjusted Residual 2,9 2,9
no Count 152 325 477
% within PI 70,7% 81,0% 77,4% df 1
Adjusted Residual -2,9 2,9
Total Count 215 401 616 ,
% within Pl 100,0% 100,0% 100,0% | 9. 0008
The Economic yes  Count 107 147 254
Crisis Impact on % within Pl 49,8% 38,1% 42,3% Value  7.726*
ICT Investment Adjusted Residual 2,8 -2,8
Plans no Count 108 239 347
% within Pl 50,2% 61,9% 57,7% df 1
Adjusted Residual -2,8 2,8
Total Count 215 386 601 ,
% within PI 100,0% 100,0% 100,0% | o9 0005
Implementation yes  Count 116 148 264
of % within Pl 54,0% 37,2% 43,1% Value 16.006***
CAD system Adjusted Residual 4,0 -4,0
no Count 99 250 349
% within PI 46,0% 62,8% 56,9% df 1
Adjusted Residual -4,0 4,0
Total Count 215 398 613 .
% within P| 100,0% 100,0% 100,0% | 9. 0.000
Implementation yes Count 67 78 145
of % within PI 30,9% 19,7% 23,7% Value  9.700**
CRM system Adjusted Residual 3,1 -3,1
no Count 150 318 468
% within PI 69,1% 80,3% 76,3% df 1
Adjusted Residual -3,1 3,1
Total Count 217 396 613
% within Pl 100,0% 100,0% 100,0% Sig. 0.002
E-Business yes  Count 132 201 333
Activities % within PI 60,8% 50,1% 53,9% Value 6.493*
Adjusted Residual 2,5 -2,5
no Count 85 200 285
% within Pl 39,2% 49,9% 46,1% df 1
Adjusted Residual -2,5 2,5
Total Count 217 401 618 .
% within PI 100,0% 100,0% 100,0% | o9 0011
Sales in Internation Count 59 56 115
International al Market % within PI 23,0% 15,5% 18,6% Value 5.607*
Market Adjusted Residual 2,4 -2.4
Regional- Count 197 305 502
Country % within PI 77,0% 84,5% 81,4% df 1
Market Adjusted Residual 2.4 2.4
Total Count 256 361 617 .
% within P| 100,0% 100,0% 100,0% | 9. 0018
Company Size 10-49 Count 150 269 419
% within PI 58,1% 73,9% 67,4% Value 17.061***
Adjusted Residual -4,1 4,1
50-249 Count 108 95 203
% within PI 41,9% 26,1% 32,6% df 1
Adjusted Residual 41 -4.1
Total Count 258 364 622 ,
% within Pl 100,0% 100,0% 100,0% Sig. Ly

This table shows the count, percentage use, adjusted residuals andthe statistical results of the Chi-square test between firm

(Norusis, 2008).

performance (outcome variable) and response variables. In all above tests, there is no violation of the basic rule for using chi-
square test (that the expected values in each cell be greater than 1 and that most cells have expected values greater than 5

* The value is significant at the 0.05 level. ** The value is significant at the 0.01 level. *** The value is significant at the 0.001

level.
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As seen in above Table, using the chi-square tests, all the related p-values are less than the
traditional threshold of .05. Thus, it can be verified that these values are highly significant,
which indicates that the employment of ICT Practitioners, the impact on economic crisis in
ICT-investments, the implementation of CRM and CAD systems, e-business activities, the
firm’s sales market and company size had a significant effect on whether a SME achieves
product innovations.

4.2 Loglinear Analysis

The results reveal fifteen out of an original twenty-eight possible two-way interactions
between the chosen variables that were identified as remaining in the hierarchical log linear
model. Two-way interactions were investigated only because trying to make sense of three-
way and higher-way interactions is notoriously difficult, so the reason for limiting to two-way
was pragmatic, based on the need to keep any interpretations as simple as could be.
Making the interactions any more complex does not help and may actually hinder
interpretation of what the multivariate data are saying.

Table 4 lists the individual statistical inter-relationships between the various predictors, the
chi-square value and the p-value. The inter-relationships are ranked with the strongest
statistical association at the top of the table.

Table 4 Statistical Inter-Relationships between Parameters within Hierarchical Log Linear Model

Two-Way Interaction

Parameters Chi-squared df P value
CAD *CS 12.824 1 0.0001
ICTP *CS 22.688 1 0.0001
Pl (outcome)* CAD 10.068 1 0.002
eBUS* SIM 9.609 1 0.002
ICTP * ICT-Inv 9.823 1 0.002
CRM*CAD 8.883 1 0.003
Pl (outcome)* ICT-Inv 7171 1 0.007
CRM * ICTP 7.029 1 0.008
CRM *eBUS 6.291 1 0.012
Pl (outcome)* CS 6.281 1 0.012
CRM * ICT-Inv 5.876 1 0.015
Pl (outcome) * eBUS 5.626 1 0.018
SIM*CS 4.865 1 0.027
CAD * SIM 4.581 1 0.032
CRM*CS 4.387 1 0.036

This table lists all the statistical inter-relationships between the various variables with a p-value <0.05.

At this point we have to make clear that the above statistical association does not in itself
imply the direction of the relationship. For instance, the statistical relationship between CAD
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x Pl (outcome) in this model does not tell us whether the implementation of CAD of non-
implementation is responsible for a firm’s innovation achievement.

Figure 1 illustrates the model graphically by linking the various predictors by lines whose
thickness is representative of the strength of association between the predictors. The
predictors have been structured into a hierarchy to illustrate the directness of the impact of
the variable on outcome.

— P < 0.001

== == == P<(.01

Figure 1 Hierarchy of Relationship between Outcome and Variables

As seen in the above figure, four variables within the hierarchical log linear model
(implementation of CAD, size, e-Business activities and ICT Investments during economic
crisis period) had a direct independent statistical relationship with product innovation. The
remaining three variables (employment of ICT practitioners, implementation of CRM and
sales in international market) only had a statistical relationship with business performance via
at least one other variable. The thickness of the lines relates to the strength of statistical
association in the model ranked by p-value.

Regarding the overall model’s fit, two statistics were used; the Pearson and the likelihood
ratio chi-square. The value for the first was 223.35 and for the latter, 235.12, and the related
observed significance levels were 0.65and 0.43, respectively. This means that both indices
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do not detect a significant lack of fit of the model. The overall goodness-of-fit test tells us if
the model appears to fit the data.

6. Conclusion

The primary purpose of this multi-country empirical research was to provide an
understanding of the factors that influence the product innovation activity of the European
manufacturing firms. Moreover, a log linear model was developed that can be used to
examine the complex interactions among variables that affect the product innovation activity
of in EU manufacturing sector. All the seven variables were found to be associated with the
outcome variable new products-services development in a chi-square test analysis. The
results revealed fifteen out of an original twenty-eight possible two-way interrelationships
between the chosen variables that were identified as remaining in the hierarchical log linear
model.

Extending from the statistical results, the key findings of this study can be summarised as
follows:

o A strong statistical association-interaction was discovered between the product-
services designing systems (e.g. CAD system) and product innovation in the SMEs
from the ‘Glass, Ceramic and Cement’ industries.

° An equally-significant statistical association-interaction was observed between
investments in ICT during the period of economic crisis and product innovation. We
can conclude that the economic crisis unfolded its impact on innovation as well.

° Statistical association-interaction was also found in the development of e-business
activities between companies and product innovation. We can say that this
association-interaction highlights the significance of the findings from the broader
environment of the companies and especially the stakeholders.

o A very strong statistical association-interaction was discovered between the size of a
company and the systems which contribute to designing new products-services (CAD
systems), as similarly between company size and personnel with ICT qualifications.
This proves once again that company size plays a significant role in all technological
adoptions.

o Another strong interaction was found between electronic transactions of companies
with their suppliers and the market within which they are active. Furthermore, the
market in which a SME is active, is related statistically both to its size and to the
implementation of computer-aided design systems.

o Finally, it is important to note the strong association-interaction that was found
between investments in ICT during economic crisis period and ICT skilled personnel,
as similarly between the CRM enterprise system and ICT Practitioners. The above
statistical associations confirm once again the interrelation between technological
systems, personnel and resources, as has also been pointed out in earlier studies
[28], [39], [12], [13],[40]).

Although hierarchical log linear analysis is a well-established, powerful, multivariate statistical
method, it has not been widely employed in business research. Numerous statistical
methods have been utilized to generate predictive models that identify factors affecting
performance of businesses. While these models provide an accurate statistical description
between these variables and outcome, they do not easily lend themselves to presenting the
complex interactions visually. This study contributes toward this direction, and it aims to
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inspire those who want to investigate pictorially the complex interactions of factors affecting
the product innovation of European manufacturing firms.

However, this work is not free of limitations. Taken that the findings in this study are based
on Groups 23.1 to 23.6 (NACE Rev. 2 Division 23), which broadly comprise the manufacture
of glass, ceramics, cement, concrete, lime and plaster, and of products made of these
materials, they cannot be generalized to the entire manufacturing sector. Additionally, the
particular statistical method reveals the complex associations between variables but does not
reveal the direction of those associations. It would be interesting to see future research that
would highlight these as well.
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In this paper, a comprehensive model of innovation determinants is analyzed based
on empirical data gathered from 184 manufacturing firms located in the Northern
Marmara region in Turkey. As opposed to the studies that establish the relationship
with a limited set of antecedents and innovativeness, this study allows us to
investigate how significant is an antecedent compared to others. Such knowledge is
invaluable for the decision makers in order to manage their innovation strategies and
provides a guideline for effective allocation of their limited resources to be more
innovative. The analysis reveals that among all possible determinants considered,
intellectual capital has the highest impact on innovativeness followed by organization
culture. Path analyses for both of these major innovation determinants are
investigated in detail. Some managerial implications are suggested.

Keywords
Empirical research; Innovation; Innovation determinants; Innovativeness model;
Manufacturing industry.

1. Introduction

Effective management of innovative organizational climate and capabilities have been
generally accepted to help firms achieve higher customer value leading to sustainable
competitive advantage in the innovation management literature. Thereby, a long list of
organizational drivers of innovativeness, e.g., organization culture, intellectual capital, firm
strategies, etc., came out. However, the findings are not always in parallel with each other
and sometimes a driver found to be effective in one study proved to be ineffective in another.
Moreover, almost all of the empirical studies concentrated on only some specific parts or
aspects of this list without controlling the other drivers.

In this study, instead of trying to add some new drivers conceptually and test their effects
empirically, most of the already confirmed drivers are tried to be adopted and their individual
effects together -not separately is being tested. This approach leads to the measurement and
comparison of the individual effect sizes of different antecedents of innovativeness
simultaneously. This model will be used to select the most important factors that create an
innovative environment in manufacturing firms and thus suggest policies to improve
innovativeness at the firm level to the senior managers.

In section two the relevant literature and the comprehensive model will be presented. Section
three will cover details about the data and the measurement of variables. The multivariate
data analysis employed in this study will be explained in section four. After the discussion of
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the results of the path analyses leading to path models for intellectual capital and
organization culture in section five, the paper will be concluded with further comments on
managerial implications in section six.

2. Innovation and innovation determinants

Innovations can be considered as the successful development and application of new
knowledge, with the purpose of launching newness into the economic area and transforming
knowledge into profit. In this research, the OECD Oslo Manual [1], which is the primary
international basis of guidelines for defining and assessing innovation activities as well as for
compilation and use of related data, has been taken as the fundamental reference source to
describe, identify and classify innovations at firm level. In the Oslo Manual, four different
innovation types are introduced, namely, product, process, marketing and organizational
innovations.

The results reported by Gunday et al. [2] reveal that innovative companies perform better
and are usually more competitive than their rivals. Some companies turn out to be more
successful than the others in being innovative due to various internal and external factors
they possess. These factors that affect the innovativeness (i.e., the innovative capabilities of
the companies) are referred to as the innovation determinants.

2.1 Innovation determinants

Innovation determinants at firm level have been frequently discussed in the innovation
management literature. The innovation determinants can be classified in two subgroups: in-
firm (indigenous) parameters and out-firm (exogenous) parameters. The indigenous
parameters include general firm characteristics (such as firm’s age, size, ownership status
etc.), intellectual capital (human capital, social capital, organizational capital), firm structure
(formalization, centralization, communication), firm culture (firm decision making process and
openness of in-firm communication channels, delegation of works, managerial support,
reward system, etc.) and firm strategies (such as collaborations, knowledge management,
investments strategies and cost strategies, pressure of competition elements, etc.). On the
other hand, exogenous parameters are industrial conditions and relations (such as business
sector and market structure, public regulations and incentives, external financial funds
acquisition, and out-firm barriers to innovation).

Due to space limitations, the reader is referred to Ulusoy et al. [3] for a detailed discussion of
these factors and their relevance to innovativeness.

2.2 Drivers of innovativeness model

Based on the literature that is reviewed in the previous section, one can conclude that the
innovativeness in a firm is indeed a joint outcome of factors such as firm characteristics, firm
structure, intellectual capital, firm strategies and external conditions. These innovation
determinants with all their sub-elements are presented in a model designated as the drivers
of innovativeness model (Figure 1).

In order to validate the drivers of innovativeness model, a questionnaire consisting of 311
individual questions was developed to be filled in by the upper managers of manufacturing
companies. We will next discuss the data collection process and the methodology in more
detail.
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3. Data collection

After the questionnaire was developed, the initial survey draft was discussed with various
firms’ executives and it was pre-tested through 10 pilot interviews to ensure that the wording,
format and sequencing of questions are appropriate. Data was collected over a 7-month
period using a self-administered questionnaire distributed to firms' upper level managers
operating in manufacturing sectors in the Northern Marmara region in Turkey.

Innovation Determinants

= General Firm Characteristics
o Firm Size
o Firm Age
o Ownership Status

o Foreign Capital

= Firm Structure
o Intellectual Capital
= Human Capital
= Social Capital
= Organizational Capital
o Organization Culture
= Communication
= Formalization 57-3\\;,

= Centralization

Innovativeness

= Product

= Management Support Innovation
= Work Discretion -~
» Time Avsilability rocess
o - Innovation
= Reward System
= Firm Strategies * Marketing

o Collaborations Q:‘_\hz’;i Innovation
o I.anl:_n.'auuil Cluﬂgj; - Ougnizational
o Business Strategies nuz
i Innovation
= Market Srategies
= Technology Strategies
= Manufacuring Strategies
* Cost Efficiency
* Quality
* Flexibility
* On-time Delivery
o Monitoring Strategies

= Sectoral Conditions and Relations
o Market Dynamism & Intensity
o Public Incentives
o Barriers to Innovation
= In-Firm
= Dut-Firm

Figure 1 Drivers of innovativeness model.

In order to validate the drivers of innovativeness model, a questionnaire consisting of 311
individual questions was developed to be filled in by the upper managers of manufacturing
companies. We will next discuss the data collection process and the methodology in more
detail.

3.1 Data collection

After the questionnaire is developed, the initial survey draft was discussed with various firms’
executives and it was pre-tested through 10 pilot interviews to ensure that the wording,
format and sequencing of questions are appropriate. Data was collected over a 7-month
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period using a self-administered questionnaire distributed to firms' upper level managers
operating in manufacturing sectors in the Northern Marmara region in Turkey.

A sample of 1,674 manufacturing firms was obtained by selecting randomly from the
database of the Union of Chambers and Commodity Exchange (TOBB) and Istanbul,
Kocaeli, Tekirdag, Cerkezkoy, and Sakarya Industry Chambers and member lists of various
Industry Parks in Northern Marmara region within Turkey. When randomly drawing these
firms from the larger sample, care was exercised to secure representative geographic and
sector distributions of these firms within the larger sample. Data was collected over a 7
months period in six different manufacturing sectors (namely textile (20%), chemical (18%),
metal products (19%), machinery (15%), domestic appliances (8%) and automotive
industries (20%)), where the percentages reported correspond to the percentage of the firms
surveyed in each sector within the total sample. For each sector, number of firms in the
sample turned out to be representative, since no significant difference (p<0.05) has been
detected between the population and sample percentages. Afterwards, the questionnaire
was applied through a hybrid system of mail surveys and face-to-face interviews. Out of the
sample of 1672 firms, 184 complete responses were obtained resulting in 11% return rate.
The percentage of missing data across all data was calculated to be negligible. Occasional
missing data were randomly distributed (MAR) on items.

The data was later controlled with t-test procedure for non-respondent bias (randomness of
the data) and no significant difference (p<0.05) was found between the interview and mailing
data sets' responses both in terms of the questionnaire items and constructs, i.e. innovation
and firm performance variables as well as in terms of control variables. In the analyses,
variables such as firm size, firm age, ownership status and foreign investments in the
company were examined as control variables, since these organizational variables may have
possible effects both on innovative capabilities and firm performance. Moreover, the issue of
Common Method Variance (CMV) was also attended based on the Harman's single-factor
test and it is shown that one cannot conclude the existence of CMV as a result.

Figure 2 depicts a profile of the resulting sample, illustrating its diversity in terms of annual
sales volume, firm size (in terms of number of employees) and firm age. Firm size was
determined by the number of full-time employees (up to 50: small; between 50 and 250:
medium; 250 and above: large) and firm age is determined by the year production started
(before 1975: old; between 1975 and 1992: moderate; 1992 and later: young). Annual sales
volume was divided into 5 categories: less than 1M Euro; between 1M Euro and 5M Euro;
between 5M Euro and 20M Euro; between 20M Euro and 50M Euro; and 50M Euro or more.

small medium large
25% 49% 26%
young moderate old
35% 36% 29%

<M [IM,5M[  [5M,20M[ [20M,50M[ >50M

9% 36% 28% 16% 11%

Figure 2 Sample profile.

After the data collection stage, multivariate statistical analyses via SPSS v17 and AMOS v16
software package were conducted in order to validate the research framework.
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3.2 Measurement of variables

The questionnaire form is prepared by considering recent questionnaire forms utilized in
similar studies and commonly accepted measures met in the current literature. Specifically,
the questions about manufacturing strategies (operations priorities), organization culture,
innovation barriers, intellectual capital, business strategies are enquired using a 5-point
Likert scale and inquiring how important each item is for the firm with the scale ranging from
1=extremely unimportant to 5=extremely important. Such subjective measures possibly bring
in manager bias, but are widespread practice in empirical researches [4].

The scales of the four different manufacturing strategies' measures are adapted from existing
operations management (OM) literature with six, six, seven, and six criteria, respectively. The
base of items asked regarding these priorities are adapted mainly from Boyer and Lewis [5],
Alpkan et al. [6], Noble [7], Ward et al. [8], Vickery et al. [9] and Kathuria [10]. For business
strategy items, we also benefited from Olson et al. [11].

The scales of the three intellectual capital measures are constructed by inspiring from
Subramaniam and Youndt [12] with five, five, and four criteria, respectively for the human
capital, social capital and organizational capital. Similarly organizational culture measures
are adapted from several criteria in OM literature based previous studies of Walker et al. [13],
Jaworski and Kohli [14] and Menon et al. [15].

The questions about innovative capabilities are enquired employing a 5-point Likert scale.
The respondents are asked to indicate “to what extent are the related applications/practices
implemented in your organization in the last three years” ranging from 1='not implemented’,
2=‘imitation from national markets’, 3=‘imitation from international markets, 4=‘current
products/processes are improved’, 5=‘original products/processes are implemented’. The
base of items regarding these capabilities is adapted mainly from Oslo Manual [1]. Each
innovation construct is measured by its original measurement items, which are developed
accordingly. Note that the innovation measures used in this research are partially new for the
literature and required to be validated during the analysis.

4. Multivariate data analysis

In order to extract the underlying relationships between the innovation determinants and the
innovativeness, multivariate data analysis was conducted. First, a principal component
analysis (PCA) with varimax rotation is conducted using SPPS in order to identify the
underlying innovation determinants and dimensions of innovations, which was followed by a
second order PCA in order to reduce the obtained items to usable size and to achieve a
more manageable set for subsequent structural equations modelling analysis (SEM)
analysis. Five innovation determinants constructs were obtained; namely, organization
culture, barriers to innovation, firm manufacturing strategy, intellectual capital and
collaboration. Details of this stage are reported in Giinday et al. [16]. This stage is concluded
by exploring internal consistency and reliability (content validity) among the items of each
construct via Cronbach a and unidimensionality tests.

For example, we hypothesized that Intellectual Capital and Organization Culture are subparts
of another construct which was referred to as the Firm Structure. However, the factor
analysis results implicated that, the items that compose these constructs can’t be grouped
under a single construct and should be treated as two different constructs. Similarly, the
formalization item was hypothesized to be part of the organization culture. However, the
factor analysis placed formalization under the intellectual capital construct and hence, it was
eliminated in the SEM analysis. Furthermore, some of the constructs such as the market
dynamism and intensity, public incentives, and monitoring strategies were excluded from the
SEM analysis since they were deteriorating the underlying factor structure.
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The second stage involved the relationships between the factors explored through the
correlation and regression analyses and SEM. SEM procedure obtains weights, loadings and
path estimates while performing an iterative scheme of multiple regressions until they
converge to a solution.

Since some of the innovation determinants such as the general firm characteristics (i.e., size,
age, ownership status and foreign capital) and innovation outlay are in a different scale (the
answer to these determinants have either nominal values or logical values such as yes or
no). Same thing is true for the marketing and technology strategies. Therefore, it was
preferred not to include them to the SEM analysis. The firm characteristics were treated as
control variables and more appropriate statistical analysis (correlation analysis, t-tests,
ANOVA, etc.) were conducted in order to assess their effect to the innovativeness at the firm
level.

A single-step SEM analysis with the simultaneous estimation of both measurement and
structural models was conducted by AMOS v16. The measurement model of SEM is based
on the comparison of the variance-covariance matrix obtained from the sample to the one
obtained from the model [17]. The entire model is supported with the goodness-of-fit indices.
(Further details can be reached in Ulusoy et al. [3]). Each relation in the model is statistically
significant (p<0.05). As a result, the proposed paths of relations matching innovation
determinants to innovativeness are analyzed and validated regarding their significant path
(regression) estimates. According to the path estimates obtained by the SEM analysis,
intellectual capital is observed to be the strongest driver of innovative capabilities. It is
followed by organization culture, collaborations, barriers to innovation, and firm
manufacturing strategies. The barriers to innovation construct is found to be significantly and
negatively correlated to innovativeness.

In the following section, we will report the results of the path analyses leading to path models
for intellectual capital and organization culture -the two most effective drivers of innovative
capabilities. A detailed account of business strategies, which is comprised of firm
manufacturing strategy, technology development and market focus, can be found in Ulusoy
et al. [18].

The path analysis models in the following section have a common endogenous variable
(dependent variable): the innovativeness. The models are formed employing AMOS v4.0 and
analyzed according to SEM method. In the figures displaying these path models, the
estimates on the arrows are regression weights and the estimates on the box corners are the
squared multiple correlations.

5. Results

5.1 Intellectual capital

As a result of explanatory factor analysis, intellectual capital is represented by four factors;
namely, human capital, social capital, and organizational capital. The findings of the
correlation analysis extract significant one-to-one positive relationship of the aggregated
factors. All intellectual capital factors correlate significantly to innovativeness scale with
p<.01 (Table 1). Organizational capital has the higher correlation coefficient (r=0.518) and
human capital the lower correlation coefficient (r=0.271). Very high correlation of
organizational capital stresses the major importance of this factor for firms in order to be
more innovative. Hence, correlation analysis demonstrates the positive relationship between
innovativeness and intellectual capital. However, this analysis cannot say much about the
direction (cause) of the relationship. For that purpose, the multiple linear regression (MLR)
analysis can provide more insight.
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The regression model of the effects of intellectual capital on innovativeness is statistically
significant (p<0.01) and according to this model, the independent variables express 28.0%
(R*=0.280) of innovativeness. Note that high R? of the model and high regression coefficient
of organizational capital (B=0.495) indicate that intellectual capital and especially
organizational capital have supreme importance for innovative capability. However, when the
factors are included jointly in the MLR, only organizational capital (3=0.495; p<0.01) and
human capital (3=0.144; p<0.1) result in significant positive effects. On the other hand, when
entered separately, all intellectual capital factors were significantly and positively correlated
to innovativeness. So, despite the fact that the model is significant, MLR analysis reveals
only some intellectual capital factors have statistically significant effects on innovativeness.
This finding implies that there are mediating effects between intellectual capital variables.

Table 1 Correlation analysis of intellectual capital.

Mean Std 1 2 3 4
Dev
1. Innovativeness 2.81 0.84 1 0.295**  0.271** 0.518**
2. Human capital 3.62 0.65 1 0.582** 0.389**
3. Social capital 3.65 0.59 1 0.498**
4. Organizational capital 3.41 0.88 1
(**) p<0.01
026 0.27 0.16 Hcl‘;‘:ﬁ
0.51
Innovativenass | Organizational

Capital

0.41

Social
Capital

Figure 3 Path analysis model for intellectual capital.

Post hoc analysis suggests that organizational capital mediates the other intellectual capital
factors’ effects on innovativeness. The resulting path analysis model with its significantly
consistent findings is displayed in Figure 3. 26% of the innovativeness can be explained by
that model.

Human capital deals with the intelligence, talent, creativity, specialization and productivity of
the human resources available. It indeed constitutes the basis of intellectual capital of an
organization. Participation of human resources in communication and knowledge sharing;
problem detection, formulation and solution; collaboration along these lines among
themselves and with customers and suppliers; and acting as part of a learning organization
are all encompassed by social capital. Accumulation of experience and knowledge and their
reflection to conventions, methods, and processes, and their documentation are the
components of organizational capital. As it is revealed in Figure 3 and the definition of the
factors given above, it follows that human capital constitutes the basis of both social and
organizational capital. Furthermore, social capital influences organizational capital.
Innovativeness is directly affected by organizational capital.




TH
INTERNATIONAL CONFERENCE FOR

BENTHEFRENEUHSHIF INNOVATION AND REGIONAL DEVELOPMENT 20 1 3 JUNE 20-21, 2013
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE ISTANBUL, TURKEY

5.2 Organization culture

As a result of explanatory factor analysis, organization culture is found to consist of seven
factors, namely, communication, formalization, centralization, management support, time
availability, work discretion, reward system. The findings of the correlation analysis extract
significant one-to-one positive relationship of the aggregated factors (Table 2). All
organization culture factors correlate significantly to innovativeness scale with p<0.01 except
formalization and centralization whose correlations are at a=95% level. Management support
has higher correlation coefficient (r=0.382), and formalization has lower correlation
coefficient (r=0.155) with innovativeness. High correlation of management support to
innovativeness stresses the major importance of managerial encouragement to idea
generation and support to new projects, in order to be more innovative. Note that
centralization is negatively correlated to innovativeness as well as all the other factors. In
summary, correlation analysis brings up the positive relationship between innovativeness
and organization culture.

Table 2 Correlation analysis of organization culture.

Mean Std 1 2 3 4 5 6 7 8
Dev

1. Innovativeness 281 084 1 .350* .155* -192* 382  226**  .219**  .340**
2. Communication 3.95 0.63 1 293" -434* 572 402** 225"  .524**
3. Formalization 3.39 0.70 1 -.081 .321** .029 265" .218*
4. Centralization 279 0.82 1 -450* -332* -144 - 357*
5.Management 3.53 0.68 1 A476* 386  .673*
support

6. Work discretion 323 0.75 1 .381**  419*
7.Time availability 321 094 1 .405*
8. Reward system 3.68 0.93 1

(**) p<0.01; (*) p,0.05

For investigating the effects of organization culture on innovativeness, a regression model is
obtained by applying MRL. The resulting regression model is statistically significant (p<0.01)
and according to this model, the independent variables express 18.3% (R?=0.183) of
innovativeness. However, when organization culture factors are included jointly in the MLR,
only communication (f=0.181; p=0.058) and management support (3=0.195; p=0.082) have
significant positive effects on innovativeness. But when included individually, all organization
culture factors are significantly and positively correlated to innovativeness. Therefore, despite
the fact that the model is significant, there is mediating effect between organization culture
factors.

Post hoc analysis suggests that communication, reward system and management support
mediate other organization culture factors’ effects on innovativeness. The results expose the
positive relationship between organization culture and innovativeness. The resulting path
analysis model is presented in Figure 4.

Formalization is at the root of the path analysis model. Formalization implies a well defined
and documented and properly functioning organization designed as a hierarchy of authority.
Formalization supports organizational capital. It should be noted that it has no overlap with
centralization. As mentioned above, management support appears as the most influential
factor on innovativeness. Considering that innovation implies change we can claim that
innovation management is change management. Like any change management, such as
total quality management, innovation management needs top management support to
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overcome the hurdles met on the way to success. Communication and reward system are
the other two factors besides management support affecting innovativeness directly.
Communication construct includes components like the openness of channels between
various levels of the organization; open channels among employees on the same
organization level as well as with suppliers and customers, well informed employees on
strategies, plans, and changes concerning the firm; existence of mechanisms for acquiring
ideas and feedback from the employees in the decision making process. Open
communication appears to be an effective tool for the creation of an environment conducive
for innovativeness. A merit based transparent reward system functioning according to
openly declared rules, which are approved by well informed employees, also serves this
purpose. The employees need to know that their efforts and contributions towards being
innovative and thus increasing the innovativeness of the firm will be recognized and
rewarded.

0.24

Communication

0.33 0.8
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Availability
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Figure 4 Path analysis model for organization culture.

As mentioned above centralization is negatively correlated to innovativeness as well as all
the other factors. Path analysis model in Figure 4 also shows that the more centralized an
organization is, the less opportunity the employees have for exercising initiative and hence,
blocking the way to new approaches and innovation. It has a similar effect through
decreased top management support for new ideas, projects and risk taking behaviour of the
employees. Communication appears to act as an antidote to centralization.
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6. Further comments

Two of the more important constructs, the intellectual capital and organization culture have
been analyzed above in detail. Different policies can be derived from these analyses. For
example, human resource possessed by a manufacturing firm is found to be the most
effective innovation determinant on innovativeness. One of the policies in line with this would
be the need for emphasis on human resources. The recruitment process should be taken
very seriously for attracting young innovative talent. The working environment should be
conducive for innovation and growth. This is not only a must for recruitment purposes but
also for the keeping the talent within the firm.

Rather than trying to enumerate such policies as a list we have decided to conclude with
remarks concerning the need for an innovation strategy acting as a framework for all such
individual policies. Innovativeness in a firm should not be expected to occur by chance
through some random events but should be cultivated through an innovation strategy with a
3-5 years rolling time horizon consisting of several time phased and possibly interacting
projects. These projects should be planned, staffed, directed, and controlled with allocated
budgets and sponsored by top management. Like any other management endeavour
innovation strategy together with its project portfolio should be assessed through well defined
and transparent performance criteria — input and output innovation metrics [19].
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The safe estimation of duration, throughout the planning of Project Management
schedules, is a key objective for project managers. However, linear approaches fail to
include and sufficiently serve the dynamic nature of many characteristics of an
activity. The present research emphasizes in designing and implementing a
methodology that approximates the duration of the activities during the phase of
planning and scheduling, utilizing Grey Analysis mathematical modeling and
comparing it to commonly used linear methodologies. Grey Analysis, consisting of
many prediction mathematical models, seems to gain ground on its obsolete ones and
it gradually becomes a well-adapted and up-to-date technique for numerous scientific
sectors. In this paper we examine the contribution of the most used GM(1,1) model, to
predict future states, respectively task durations, in construction projects. Based on
time observations of critical instances we develop a conceptual method for making
duration estimations and communicating deviations from the original schedule in a
way that approximations will fit reality better. The whole procedure contributes to the
decrease of the uncertainty concerning project completion time and it can also
reduce, up to a scale, project manager's inaccurate estimations. The survey concludes
with a rudimentary but enlightening example that validates its effective use.

Keywords
Grey Analysis, Project Management, Risk Management, Technical Constructions

1. Introduction

It is apparent that Project Management is a crucial field of interest and research, for which
Project Managers (PM) create and monitor project schedules. Probabilistic approaches were
primarily used to bridge the gap between conflicting issues, such as cost, time and
uncertainty, whilst the newly introduced Systems Thinking suggests a more holistic view,
under which the analyst should take many phenomena of project's internal and external
environment into account.

Apart from some conventional methods, which are commonly used in Project Management,
there is also a new group of mathematical models called "Grey Systems Analysis". Grey
systems and fuzzy logic models are preceded by the same principle and they investigate
situations with no crisp values but fuzzy ones. Grey Analysis is still in an infantile state, it is
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very popular in environmental matters though [1,2], once they do show great endogenous
complexity.

Grey models is a practical tool in case of having sequences of data, something very common
in activity durations. Complied with this rule and by utilizing previous given data, the present
work focuses on the applicability of grey models to project's duration. The paper's utmost aim
is to add value to Project Management, so that this sector could be stimulated and meet new
and accumulating demands. For one thing and before elaborating on it, Grey Analysis should
be put into borders first, so as to grasp its meaning and utility.

Probability and statistics, fuzzy mathematics and grey systems theory are the three mostly
seen research methods employed for the investigation of uncertain systems. Probability and
statistics study the phenomena of stochastic uncertainty with the emphasis placed on
revealing the historical statistical laws. They investigate the chance for each possible
outcome of the stochastic uncertain phenomenon to occur. Their starting point is the
availability of large samples that are required to satisfy a certain typical form of distribution.
PERT, the core and the most traditionally used statistical tool in Project Management, is a
method to analyze the involved tasks in completing a given project, especially the time
needed to complete each task, and to identify the minimum time needed to complete the total
project. Because of its historical significance and attention it is going to be further explained
in Section 2.

The focus of grey systems theory is on the uncertainty problems of small samples and poor
information that are difficult for probability and fuzzy mathematics to handle. Fuzzy
mathematics, grey systems theory and rough set theory are currently the most actively
studied systems theories of uncertainty. Their more distinct differences are presented in
Table 1 [3].

Table 1 Comparison between the three methods of uncertainty

Object Grey systems Prob. statistics Fuzzy math
Research object Poor information Stochastic Cognitive uncertainty
Basic sets Grey hazy sets Cantor sets Fuzzy sets

Methods Information coverage  Mapping Mapping

Procedures Sequence operator Frequency distribution  Cut set

Data requirement | Any distribution Typical distribution Known membership
Emphasis Intension Intension Extension

Objective Laws of reality Historical laws Cognitive expression
Characteristics Small sample Large sample Experience

The research of uncertain (fuzzy, grey, rough) systems can be categorized into the following

three aspects [3]:

e The mathematical foundation of the uncertain systems theories.

e The modelling of uncertain systems and computational schemes, including various
uncertain systems modelling, modelling combined with other relevant methods and
related computational methods.

¢ The wide-range applications of uncertain systems theories in natural and social sciences.

From the ISI and El Compendex [3] data bases it is found that the number of research
papers having the keywords “fuzzy set,” “grey system,” and “rough set” increases rapidly.
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2. PERT/CPM Method

One of the most challenging jobs that any manager can take on is the management of a
large-scale project that requires coordinating numerous activities throughout the
organization. In planning their coordination, in developing a realistic schedule and then in
monitoring the project progress, many sets of details must be considered.

PERT (Program Evaluation and Review Technique) method belonging to the known group of
mathematical modelling techniques is the most popular probabilistic method and it is
ordinarily used in combination with CPM (Critical Path Method). This explains the fact that
this method is mostly known as PERT/CPM. These techniques make heavy use of AON and
AOA networks, to help plan and display the coordination of all the activities. AON
approaches use widely available software packages to deal with all the data needed to
develop schedule information and then to monitor the progress of the project.

The last forty years, PERT is an intrinsic part of Project Management and puts the foundation
stone for project scheduling. Activity duration estimation is the most important aspect of the
method. Although resource availability greatly affect the duration of activities, a basic
precondition is resource abundance and it is usually taken for granted in advance, in case of
non-deterministic project planning at least. This distinction is made because stochastic
resource planning requires sophisticated tools such as the RCMPSP techniques [4].

PERT analysis calculates the expected critical path based on the hypothesis that expected
duration of each activity is an independent random variable following a Beta probability
distribution. Sampling from Beta distribution requires four parameters to be defined: minimum
and maximum values (scale) and two important shape parameters, estimating the mean, the
variance and the mode (the most likely) values according to the following formulas [5]:

mean: ﬂ:p+(0_p)*[afﬁJ,variance; ol :(afﬂJ£afﬂ](;o+—;ilJ

a—1
a+p-2"
where o, p are the optimistic (maximum) and pessimistic (minimum) values and «, f are
the shape parameters.
PERT distribution uses three-point estimation for the expected time 7, of each activity. For

each activity duration best-case estimation, the most likely estimate and worst-case estimate,
corresponding to o,m, p, are used to calculate mean and variance [5] values:

(p+46m+o> and o :((o—p)zJ

mode: m= p+(0o— p)

36

The multiplier 4 scales the height of the distribution. In project analysis, mode (m ) variable is
given as the most likely estimation and the suitable choice of the two shape parameters
gives for every activity a specific shape to the Beta distribution. Yet the typical PERT
approach does not consider these mathematically expressed parameters, leading thus to
simplifications that affect significantly the whole case.

In real world situations, regardless the nature of activities and the different weights they
might all have, we assume the same shape parameters for all project activities. Due to the
nature of each activity or for economic and technical reasons, weather conditions etc. we
have to manipulate different sets of shape parameters. In such cases, the curve skews to the
right or left of the corresponding Beta distribution, especially during the execution of the
project, so we have to deal with these significant asymmetries. Moreover is highly uncertain

u=T; =
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to keep the initially planned schedule, because there is usually vast uncertainty concerning
each task's duration, accounting for the fact that things don't always proceed as normal [8].

It is evident that PERT's drawbacks are probability approximations, overlapping prevention
and lack of critical resources. To our view, one of its biggest disadvantages is the fact that it
is a precondition for all tasks to be invariably described by using the same shape and scale
parameters. All the tasks, not only the critical ones, may be systematically and more carefully
reconsidered, either on planning or execution phase. It is apparent that PERT is insufficient
in case of dynamic scheduling and projects with randomly distributed duration data.

There is a need for a new perspective on the estimation of activities durations, based on real
data. This data has to be taken into account not only during the planning phase of a project,
by gathering information on similar situations in the past, but also in the execution phase.
This can be achieved by utilizing any real and available data of the current project. To this
extent Grey Analysis is examined aiming to introduce a different point of view.

3. Grey Analysis

Many social, economic, agricultural, industrial, ecological, biological, etc., systems are
named by considering the features of classes of the research objects, while grey systems are
labeled using the color of the systems of concern. In the theory of control, people often make
use of colors to describe the degree of clearness of the available information. Objects with
unknown internal information are black boxes, where "black" indicates unknown information,
hence "white" the completely known information, and "grey" the partially known and partially
unknown information.

The research objects of grey systems theory consist of uncertain systems that are known
only partially with small samples and poor information. Theory focuses on the generation and
excavation of the partially known information, to materialize the accurate description and
understanding of material world. Incomplete system information may arise either from the
behaviour of the system or by its structure, boundary and elements. Incompleteness in
information is the fundamental meaning of being "grey".

It is apparent that such a general framework includes many interrelated fields. Grey Analysis
main contents are [3]: grey algebraic system, grey sequences, grey cluster evaluation and
analysis, moreover any prediction model is based on GM(1,1), decision-making models are
represented by multi-attribute intelligent grey target decision models. The system of grey
combined models is innovatively developed for producing new and practically useful results
and the optimization model, consists mainly of grey programming, grey input-output analysis,
grey game theory and grey control.

Undoubtedly, there is a vast amount of publications concerning the coupling of Grey Systems
Analysis and Project Management, which will definitely aid researchers to comprehend this
theoretical aspects via many practical examples and specific case studies [6-9].

3.1 GM(1,1) model

GM(1,1) model is the most well-known grey forecasting model, exceedingly applicable in the
field of industry, agriculture, society and economy [10,11] and it is indispensable among a
row of other models such as GM(n,m), Verhulst Model, Grey Econometric Model, Grey
Markov, Grey Neural Network Model [3].

The contribution of this model is the fact that there is no need of moderating the known data,
but using them as raw information. It is also an estimation and prediction model too. It is
suitable in case of low amount of data, where decision makers should be objective and
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efficient. It also belongs to the broader family of GM(n,m) models, where "n" indicates the
degree derivative and "m" is about the number of values consisting the input of the model.
Hence, GM(1,1) is the grey model of first order and of one variable.

In order to smooth the randomness, the primitive data obtained from the system to form the
GM(1,1) is subjected to an operator, named accumulating generation operator. The
differential equation of the GM(1,1) model is solved to obtain the k-step ahead predicted
value of the system. Finally, using the predicted value, the inverse accumulating generation
operator is applied to find the predicted values of original data [12]. In this section, seven
descriptive steps fully delineate the mathematical procedure.

In such wise we came up with the following steps in order to describe GM(1,1) analytically:

-Step 1-
We define X = {x(o) 1), x?),...,x” (n)}, as the sequence of raw data, consisting
of suitable time points, depending on the nature of the case.
-Step 2-
We calculate X = {x”) 0,x"(2),...,x" (n)}, the new accumulating generation
k
operator, where x¥ =>"x@(i),k=12,...,n.

i=1
-Step 3-
We calculate Z" = {z(1),2" (2),....x" ()},

1
where z :E(x(')(k)+x(‘)(k+l)),k =23,..,n, is a new sequence of data created

by the adjacent neighbour means [12].
-Step 4-

Knowing that {Z}:(BTB)IBTY, where B:f(—Z“)) and Y:f(X(O)) are the

matrices which correspondingly include Z and X input data, we compute the
whitenization [3] equation (image or least square estimation equation):

(O]
(dx me(”:b (1)
dt

-Step 5-
We calculate:
the time response function:

z® (k) = (x(o) (1)- éje“(kl) + é (2)
a a
and the inverse accumulating generation operator: x” (k) =x" (k)—x® (k—=1) (3)
which is used to calculate the GM(1,1) estimation of known values and can also
predict the unknown ones.
-Step 6-
We calculate the relative percentage error:
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2 (k)

Uapprox
U (k)

=l %x100% =1 — x100% , (4)

X

where Uapprox is the estimated value and U is the input value

This error represents the difference between the values adopted, i.e. x(o)(k), and those
calculated by the GM(1,1) model, i.e., (k).

4. The Project

Egnatia Odos, part of the Trans-European Road Network and one of the 14 priority projects
of the EU, is a modern 680km highway, stretching from one side of Greece to the other.
Being one of the few Greek highways to be designed and built to full up-to-date national and
modern international specifications has been described as Europe’s most difficult and
modern motorway. The case study used in this paper is related to the construction of
complex viaduct, part of the significant structural content of a 37km section, crossing a
mountainous area with complex geology and severe environmental constraints.

The overall time is mainly determined from the construction equipment (machinery, cranes,
and formworks) which is available on the construction site and obviously not all activities start
simultaneously. The construction’s actual duration was 145.2 weeks, having a planned
duration of 129 weeks. Further technical details and elaborate description of the bridge can
be found in [13].

There are several factors affected the schedule performance. Some of them were
unforeseen events others required re-work of several activities. However most or all of them
are common in the construction projects. Variations in the initially assumed geotechnical
conditions, under-skilled personnel in demanding activities, late supply and management of
equipment, bad concreting and a fire incident are the main aspects influenced the schedule
performance. The big question posed here, is whether grey models are sensitive enough to
grasp such task behaviors concerning their completion time in either planning or execution
mode.

4.1 Numerical Example

For better understanding we chose to simplify the main body of the construction and to
schedule only the first level work packages of the WBS. It is apparent that, though, that grey
models can also be applied to the lower levels of the WBS. Project Management process is
divided into two phases, so as to apply estimation and prediction models by using both
previous experience (planning-scheduling phase) and given data from the executed project
(execution phase).

Table 2 displays durations and thirteen simply enumerated tasks, since bridges consist of
specialized tasks, which are generally difficult to understand. We came up with the critical
tasks, whilst the durations included in the table are those determined, during the phase of
scheduling, by the Project Management team (project managers), according to their
experience in bridge constructions.
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Table 2 Basic information about the bridge with scheduling durations

Task No. Task Duration  Critical

© A 28d <
. &

A
—
B
N

14d

28d <
14d
15d
16d
16d
8d
7d
3d
8d
3d
3d

A A A A AAA

oln|Dalo|eN|joja|s|win|=
S| X|e|—|T|@|mMmO|0O|®m

According to planning calculations the project is going to last 101 days (Baseline 1) due to
critical path total duration. Based on planning-scheduling data, we are going to apply
GM(1,1) for the scheduling phase first and the execution phase on the following.

1. Scheduling Phase

We should first clarify that we use PM's estimation to shape GM(1,1) input data (sequence of
data) and then compare PM's to GM(1,1) estimation. Under this notion we come up with the
following.

Let A be the task to be examined:
-Project manager's estimation: 28d

-The points (time-points) where milestones should take place because of critical sub-tasks:
(2,4,1,5,2,2,3,2,3,4) — Step 1. The sum is 28d and we use that sequence of data as an input
to GM(1,1).

-GM(1,1) estimation: 27.99d (27d and 99/100*24h=27d and 23h) after utilizing (1), (2) and (3)
equations — Steps 2 through 5.

Under the same notion we conclude to a summary Table 3 after GM (1,1) estimations.

Table 3 The PM's and GM(1,1) estimations in the phase of scheduling

Estimations | A B |c| Db |E| F |G| H I |J| K |L|M

PM 28 | 14 | 28| 14 | 15| 16 |16 | 8 | 7 [3| 8 |3]|3
GM(11) | 27.99 | 1397 | 28 | 14.03 | 15 | 1597 | 16 | 7.68 | 699 | 3 | 699 | 3 | 3
%lerror| | 0.036 | 0214 | 0 |0214| 0 |0488| 0 | 4 |0.143 |0 |12625] 0 0
GM(1.1) | 5723 | 1323 | =28 | 14.01 | =15 | 15.23 | =16 | 7.16 | 623 | 3 | 623 | 3 | 3
(time scale)

So, the model estimates that the project will be completed a day earlier (100d & 15h) than
the initial project managers' estimation (101d). The amount of 101 days belongs to Baseline
1 and 100d & 15h to Baseline 2.
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2. Execution Phase

To the phase of execution we have some real data, as they are measured by the staff who
monitors the tasks and subtasks. By using this given data, we shape the input data of the
GM(1,1) prediction model and we then calculate the new estimated duration of the unfinished
task. This input data of the GM(1,1) prediction model is a sequence, which belongs to the
already executed project or part of the project, namely the already given data. Each
sequence has a one-to-one relation with the project tasks and each point of this row of data
represents the amount of days needed to partially execute the task being considered at that
time. The days corresponding to the points of one sequence, are those observed during
milestone controls. Along these lines, the number of the tasks concurs with the number of
sequences. The number of time-points, consisting a sequence of data, depends on if the task
is about to last long or not and it can be subjectively determined.

At this stage Baseline 2 is taken for granted and the project managers have to chose some
milestones, where they are going to update the project schedule. These milestones are
usually imposed by S-curves, to the degree that each project shows change in its behavior
near 30%, 50% and 70% of its total duration [14].

The first check takes place at 35% (36d of the project gone by), because we needed to let
the project run and relatively proceeded, in order to have enough data for the forecasting
process. Tasks A and C are already executed, whilst B, D and E are still under construction.
Keeping in mind that we have some data concerning these unfinished tasks, we are going to
use GM(1,1) prediction model, to approximate the new execution durations of B, D and E.
So, we have (2,5,4,-,-) sequence of data for task B, which means that eleven days of work
gone by and the use of "-" symbol conveys that two milestones remain to be checked and
forecasted by GM(1,1). Concerning B, D and E tasks, we finally conclude to the following:

Task B GM(1,1) - scheduling & estimation 13.97
GM(1,1) - execution & prediction 16.70 | DELAY
Similarly, the known data for D is: (3,2,5,-,-) and for E (2,4,3,-,-)
Task | GM(1,1) - scheduling & estimation 14.03
D GM(1,1) - execution & prediction 12.04 | FORWARD
Task | GM(1,1) - scheduling & estimation 15
E GM(1,1) - execution & prediction 12.89 | FORWARD

The last step is to calculate the new total project duration, after the delay of B and the
unexpected progress of D and E. However, after the rescheduling we do not have any
change because B is not a critical task, so the project is going to be executed in 100 days.
We do the same procedure for the 50% of the project duration (54d of the project gone by),
where F is unfinished and then for the 70% (68d of the project gone by). At this last check, H
is unfinished, and there are no sufficient data to calculate its duration via GM(1,1), explaining
the question mark in Table 4. A task with a very short duration, e.g., 3d, is not appropriate to
be divided into time-points (milestones) and accurately predict any duration.

Table 4 The PM's and GM(1,1) estimations in the phase of scheduling and execution by focusing on

tasks
| Tasks | A | B [c | D | E | F [ H] I [J] K[L[M]
Estimations - scheduling
PM 28 14 28 14 15 16 16 8 7 [3] 8 [3]3

GM(1,1)

(/100) 2799 | 1397 | 28 | 1403 | 15 | 15697 | 16 | 768 | 699 | 3 |6.99 | 3 | 3
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Prediction - GM(1,1) - execution
1st check Ex. | 17.70 | Ex. | 12.04 | 12.89 - - - - - - - -
2nd check Ex. Ex. Ex. Ex. Ex. | 18.81 - - - - - - -
3rd check Ex. Ex. Ex. Ex. Ex. Ex. Ex. ? - - - - -

We summarize the durations of each task and we use "Ex." to represent the executed tasks
at every check point, while "-" represents the tasks that have not started yet.

Table 5 The different durations in scheduling and execution phases

Scheduling - planning Who? Total project duration | Critical path changes
PM 101d A,C.E,F,GH,,JK
GM(1,1) 100d & 15h (/100.63) E,F,GH,I,JK
Executing milestones
1st check - 36d | Check 1 100d & 15h F,G,H,,J,K
2nd check - 50d | Check 2 102d & 10h F,.G,H,I,J,K
3rd check - 68d | Check 3 104d & 16h (/104.67) H,l,J,K

Table 5 refers to the project as a whole and takes into account all these changes that took
place in the previous Table 4.

Because there is high possibility for the critical activities to change, when durations change,
they have to be reconsidered. A typical case in complex projects, is the existence of multiple
critical paths. Is must be feasible for multiple critical paths to be detected and examined,
even though known software packages present only one of them each time. The problems is
detected in algorithmic criteria choice, thus a suitable algorithmic process could be used to
create all the possible critical paths, assisting PMs to find the most appropriate schedule
solution.

5. Conclusions

Large-scale complex projects have mainly fluent duration, due to the great amount of
involved uncertainty. As far as actual future work is concerned, the divergence between
planning and actual duration increases. So it is highly unrealistic for each activity duration to
adapt and only be expressed by the well-known PERT technique, a simplified variation of
Beta distribution. Additionally, projects should be effectively managed with the appropriate
tools. Although it is promising to simulate projects by changing Beta distribution shape
parameters and follow actual activities' durations, the practical use of such methods is
limited, mainly due to the lack of enough data to fit.

The fact that grey models take as an input data of unknown distributions, make them at least
worth of interest, since it is the unique tool in such cases. GM(1,1) base model, used in the
aforementioned case, is a very promising methodology to aid PM estimations, regarding task
durations in planning and scheduling phases and limiting their subjectivity at the same time.
The methodology can be easily implemented with low complexity, to contribute to further
examine and contrast GM(1,1) with a stochastic approach and construct a more solid model
for project scheduling. The results of such grey approaches could also include grey
econometrics to assist the economical point of view.

The future work could also design an elaborate information system, so as to organize and
add registrations concerning gained experience from past projects that may belong to the
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same type of technical projects. This information system could also include all the available
grey models and other traditional ones for comparative actions.
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The purpose of the paper is to investigate the impact of the European Union (EU)
Structural Funds on the economic performance of supported companies and hence
the development of Greece. The main assumption is that path dependence in both
policy and company performance is too strong and cannot be eliminated by external
funding support. The dataset includes companies that received support from the
Community Support Framework lll (2000-2006) and the National Strategic Reference
Framework (2007-2012). A total of 94,719 companies were examined and the dataset
was merged with financial information on 41,353 privately held companies. In order to
assess the impact of the support mechanisms on the financial data of the companies,
a series of “derivative” variables were compiled, in order to capture potential effects
occurring over time and in comparison to a control group. The analysis was designed
to ascertain the differences in profit, sales and debt between supported and not
supported companies. Evidence suggests that support improves sales but not
profitability trends. Companies that received support in both periods demonstrated
the best performance with inverse results compared to expectations in early debt and
late profit trends.

Keywords
Crowding out, path dependence, structural funds, support.

1. Introduction

The aim of this paper is to investigate the impact of the European Union (EU) Structural
Funds on the development of Greece. The EU is managing the largest transnational transfer
of funds between sovereign countries aiming at increasing the competitiveness of the less
favoured regions and thus distributing the benefits of the integration more evenly. After the
unambiguous manifestation that regions/countries cannot rely on automatic convergence,
economic policy in the (then) European Economic Community shifted from simple economic
integration into integration cum fund transfers for economic and social cohesion. In four
successive multi-annual plans of transfer of resources (from 1990-2012), two major trends
are observed:

¢ Funds increased significantly over time;
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e Policy focused increasingly from support of physical infrastructure into support of
endogenous development variables (entrepreneurship and innovation).

The governance of the system has also shifted into different models over time: while always
keeping the partnership relationship, responsibility and accountability have taken different
forms over time. A crucial moment was the adoption of the subsidiarity principle, indicating
that decisions on development policy and implementation need to be taken at the lowest
possible level'.

The main argument of the paper is that, despite availability of development funding, path
dependency prevented Greek policy from being really effective and make a difference. At the
same time, the subsidiarity principle prevented radical changes although it was clear that real
convergence was not achieved. Hence, the impact of regional policy was lower than
expected.

Greece has a peculiar development history. It has grown in episodes (Thomadakis 1997)
rather than in a more stable exponential pattern. During the growth periods it has
outperformed its peers, but has been underperforming and falling behind until the next
growth episode. The same pattern was repeated twice in the 19th and 20th century providing
evidence of path dependence!”. Development economists and economic historians explain it
by the inability of the productive system to transform into an economically sustainable
organism, able to adapt to new challenges and restructure in response to internal and global
challenges (Vaitsos-Giannitsis 1994, Hatziiosif 1986). Sociologists and political scientists can
go deeper into this analysis and explain the recurring regression through a vicious circle of
lack of trust between the state and its citizens, an unstable environment that discourages
long-term investments ending up in short termism and political clientelism.

The 21st century has not been an exception. Greek growth rates have been well above the
EU average until 2008, but plummeted after that. The present distress of the country is not
an echo or an overreaction to the financial crisis; it is a pattern that has been repeatedly
observed in Greece in the past and unless structural reforms take place and there is a
fundamental behavioural change, there will be no transformation of the Greek economy and
the country will at best avoid an economic catastrophe, but be faced with serious problems
again in the next world recession.

The successive Greek governments focused on financial absorption in an effort not to lose
the EU funds. Speed without institutional reforms has led to a kind of liquidity trap, which has
deteriorated over the years and culminated into simple absorption and survival criteria during
the recent crisis. Path dependence did not link funding with long-term development goals.
The purpose of this research is to turn into micro-level research that may be able to explain
differentiated performance, investigating the impact of different types of instruments
(individual measures like EU research grants, national research grants, national investment
grants etc.) and different company characteristics (persistent innovators, companies
benefiting from cumulative support measures, companies by size) to see to what extent they
respond better in terms of profitability, sales growth and (to the extent possible) employment.

! This implies that the funding organisation (EU) has degrees of freedom since regional and national
authorities are in a better position to know their needs.
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2. Empirical Analysis
2.1 Literature Review

Greek convergence has been at best controversial until the recent crisis followed by a clear
divergence after 2009. Research has as yet focused on overall convergence trends.

The effect of subsidies in regional growth has been investigated by a large number of studies
again with mixed evidence: Current literature focuses mostly on R&D input additionality,
dealing principally with the effect of R&D subsidies on private R&D investments (crowding
out effect). Busom (2000) applied an econometric selection model on a cross sectional
sample of 147 Spanish manufacturing firms and concluded that public funding induced more
effort for the majority of firms in the sample. Crowding out effects though, could not be ruled
out for about 30% of the participants®. Wallsten (2000) proved that public R&D funding
deterred subsidized companies from engaging in private R&D investment, by sampling 479
companies that received subsidies from the US Small Business Innovation Research (SBIR)
program®. Czarnitzki (2001, Czarnitzki and Fier (2002)®, and Fier (2002)® investigated
the impact of public subsidies in Germany in companies both from the manufacturing and the
service sector and rejected full crowding out effects. Aerts, K. and D. Czarnitzki (2006) also
ruled out crowding out effect in a sample of companies in Flemish manufacturing sector.
They proved that R&D subsidies also induce innovation)”.

Literature on R&D output additionality, hence the affect of R&D subsidies on subsidized
companies growth, patents, and profitability is examined less often. Baghana (2010)
researched 3,821 Canadian manufacturing companies in the period 1997-2004 and found
that R&D subsidies increase productivity but at a lower level compared to the effect of R&D
financed by own funds or R&D tax credits. Productivity was approximated by a function of
the labor productivity growth rate, the capital-labor growth rate, the R&D intensity induced by
private R&D and tax credits, and the R&D intensity induced by public grants. It was assumed
that R&D grants today need at least one year, before they can materialise into changes in
productivity, hence one year time lag was considered in the analysis. Analysis evidenced that
for each additional dollar of public R&D grant, output increases by 0.134 dollars., while
output increases by 0.322 dollars if R&D if financed by own funds. The analysis also showed
that public R&D grants account for 42% of the productivity induced by both private funds and
R&D tax credits®.

Beason and Weinstein (1996) investigated the use of capital subsidies in Japan and found
no effect on productivity enhancement®. The same result was supported by the research of
Lee (1996) in Korean manufacturing sector; although tax incentives did have an impact on
the allocation of resources, they did not increase overall productivity'® .Van Tongeren (1998)
provided evidence that investment subsidies used in the Netherlands during the 1980s did
not rE?)nage to change investment decisions, but improved the solvency ratio of benefited
firms' .

Bergstorm (2000) found strong positive correlation between subsidies and performance one
year after the subsidy was received in a sample of Swedish companies in the period 1987-
1993. He argued that factors such as the influence of third parties may come into play when
deciding on subsidies and this could lead to the subsidization of less productive companies,
hence a distortion of the overall estimates of effects from subsidization!"?.

Piekkola (2007) provided evidence that subsidies induce productivity growth in small and
medium sized firms. Productivity was derived as a function of employment. Firms used
subsidies to raise R&D employment, but at a decreasing rate. Public subsidies overall failed
to augment growth in large firms, but probably this could partly be attributed to time lags
occurring from the receipt of R&D funds to the expectance of results. His dataset included
corporate data from the manufacturing sector in Finland in the period 1996-2002 and
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information on public subsidies from the Finnish Funding Agency for Technology and
Innovation (TEKES) in the period that the subsidy was granted not paid'?.

Molto et al. (2011) studied the effect of R&D subsidies on public and private firms and proved
that they induced R&D investment and increased the overall production output. R&D
subsidies on private firms lead also to higher profits!"

In Greece, Tzelepis and Skuras (2004) studied the effect of ERDF funding on the financial
performance of Greek companies. Financial performance data were extracted from a sample
of 1,456 Greek companies from the food and beverage manufacturing sector in the period
1982-1996. From this sample, were subtracted companies that had ceased their operations
by 1996, leading to a total sample of 1,005 companies. Data on subsidization were provided
by the Ministry of Economy database; 355 companies were identified to have received
capital grants. Company performance, was assessed through efficiency (Return on Assets),
profitability (Net Profit Margin), leverage (Total Liabilities over Total Assets) and growth ratios
(Annual Growth rate of Average Total Assets). Independent variables were R&D subsidies,
firm size (total personnel), capital accumulation and market share. Subsidization was
demonstrated to have a negative and insignificant effect on efficiency (ROA) and profitability
(Net (I135§ofit Margin), but improved solvency and enhanced corporate growth of subsidized
firms'™"

2.2 Methodology
The present study used a dataset formed by merging data from two different sources:

e The dataset provided by the Greek Ministry of Development, contained companies (total
count 94,719) which were supported in the context of the institutional initiatives
undertaken by the Ministry. This dataset contained information on the type of funding
scheme and data on the size of support broken down into public support and self-
financing. After extensive “cleaning” and matching with the ICAP database (to obtain
financial information) 11,640 entries remained in the dataset. The support type was
separated into two main sources:

o The Community Support Framework Il (CSF3), which covered the years 2000-
2006.

o The National Strategic Reference Framework (NSRF), which covered the years
2007-2013.

e The ICAP database, containing financial information on privately held companies by
NACE (rev.2) codes. This set contained a total of 41,353 companies.

In order to assess the impact of the support mechanisms (i.e. Ministry of Development
support) on the financial data of the companies, a series of “derivative” variables were
computed. This was necessary, since the financial data covered a period of six years (2006-
2011) in order to capture any possible effects occurring enough time after the support was
given. These variables were:

e Total profit: the cumulative profit over the six year period.
e Total sales: the cumulative sales over the six year period.

e Four trend variables (for profit, sales, short term debt and long term debt): these were
calculated via linear regressions of the four impact variables (profit, sales, short term
debt and long term debt) on the year and the year by economic climate index (eci)
interaction (product). These regressions were carried out separately for each company.
The slope of time (year) estimated the trend, while the slope of year-by-eci interaction
was used as an independent variable to adjust the time impact by the influence of the
economic climate index. The index could not be used alone, since it was a unique
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sequence of values (same for all companies), and its relation to time was not statistically

significant.
These six variables were re-calculated (in an analogous fashion) for the two support periods
(2006-2009 and 2008-2011). As a result, eighteen variables are to be analyzed capturing the
economic performance of the companies for the six year period and the two four-year sub-
periods. This separation was necessary, since the impact of CSF3 would be more
pronounced in the period 2006-2009, while NSRF would have no impact during that same
period. On the other hand, the impact of NSRF would be more pronounced during 2008-
2011, while the impact of CSF3 would be somewhat “watered down” during that same
period.

The analysis was designed to ascertain the differences in profit, sales and debt between
supported and not supported companies. Not supported companies were randomly chosen
(using stratified random sampling) from the ICAP database, matched to the supported sub-
sets on company size (measured by total sales) and sector. Thus every comparison used a
tailor-made control sub-set. All comparisons were carried out using Wilcoxon’s rank sum test,
since the distributions of the variables were far from Normal in all cases. Statistical
significance was set at 0.05. The comparisons were carried out in total and in a variety of
sub-sets, which were defined according to the source of support each company received.
This resulted in five sets of analyses:

i. One involved an overall comparison of supported versus not supported companies

irrespective of the type of support. The comparison was carried out for all three time
spans (i.e. 2006-2011, 2006-2009, 2008-2011).
ii. The second involved a detailed separation of support sources, namely:
ii.1. CERDF only
ii.2. CESF only
ii.3. CERDF and CESF only
ii.4. NERDF only
ii.5. CERDF and NERDF only
ii.6. CESF and NERDF only
ii.7. CERDF, CESF and NERDF
ii.8. NESF only
ii.9. CERDF and NESF only
ii.10. NESF and CESF only
i.11. CERDF, CESF and NESF
ii.12.  NESF and NERDF only
i.13. CERDF, NERDF and NESF
i.14. CESF, NERDF and NESF
ii.15. ALL SOURCES
iii. The third had a less detailed separation, namely:
iii.1. Companies which received some type of CSF3 support (without excluding
companies which received NSRF support, if any)
iii.2. Companies which received no CSF3 support of any type.
iv. The fourth had a similar separation, namely:
iv.1.Companies which received some type of NSRF support (without excluding
companies which received CSF3 support, if any)
iv.2. Companies which received no NSRF support of any type.
v. The fifth had a more distinct separation, namely:
v.1. Companies which received only CSF3 support (no other type of support).
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v.2. Companies which received only NSRF support (no other type of support).
v.3. Companies which received both types of support.

2.3 Characteristics of Enterprise Support

Enterprise support in Greece between 2000-2011 was composed of EU funds matched with
national funds®. A total of 94,719 different companies have been supported with
7,447,703,331 Euros (total public support to companies in the form of State Aid) for a total of
119,055 individual state aid projects, i.e. average of 1.26 projects per company and mean
public support per company 78,629 Euros, while per project this corresponds to 62,557
Euros. The corresponding median support is 24,000 O per company and 22,935 [ per
project. The number of companies supported represent close to 10% of all Greek companies.
If we break them down into limited liability companies (a proxy for larger and more organized
companies) and companies with legal status, then the share of companies supported
increases significantly for the former (Table 1).

Table 1 Share of type of companies supported in the total population

Reference Limited liability Individual Total

Period (with legal liability By Period
status (personal
SA,LTD,OE,EE) companies)

2000-2006 17,973 19,645 37,618

Number

Share

2007-2011 18,705 46,432 65,137

Number

Share

Grand Total 31,477 63,242 94,719

2000-2011

In order to allow for analyses, the periods and type of intervention are distinguished, the
former refer to the programming periods, characterized by different guidelines and regimes,
namely 2000-2006 and 2007-2011; the latter to the criteria of intervention namely support
through the European Regional Development Fund (ERDF) aiming at diminishing regional
disparities and the European Social Fund (ESF) supporting social cohesion. Conclusions
from table 2 below include the total number of companies supported in the second period.

2 In the data analysis that follows no national funding included (i.e. non-eligible grants with EU criteria), which
represents approximately 5% of total.




b

TH

INTERNATIONAL CONFERENCE FOR
ENTREPRENEURSHIP INNOVATION AND REGIONAL DEVELOPMENT 20 1 3
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE

JUNE 20-21, 2013
ISTANBUL, TURKEY

Table 2° Breakdown of Projects and Public Support By Fund and By Period

Period ERDF ESF Total by Period
Companies 33,241 5,169 37,618
CSF3 State Aid Projects 41,866 5,292 47,158
2000-2006 | Total Public Support 3,321,359,867 74,213,853 3,395,573,720
Mean PS/Company 99,918 14,357 90,265
Mean PS/Project 79,333 14,024 72,004
Companies 35,962 30,829 65,137
NSRF State Aid Projects 39,755 32,142 71,897
2007-2011 | Total Public Support 3,399,756,075 652,373,537 4,052,129,611
Mean PS/Company 94,537 21,161 62,209
Mean PS/Project 85,518 20,297 56,360
Companies 62,487 35,877 94,719
State Aid Projects 81,621 37,434 119,055
Grand
Total Total Public Support 6,721,115,942 726,587,389 7,447,703,331
Mean PS/Company 107,560 20,252 78,629
Mean PS/Project 82,345 19,410 62,557

In order to proceed with the impact analysis we constructed three distinct variables, in
addition to size and legal status:

The old guard: Companies supported in 2000-2006 only. If our hypothesis is that the
entrepreneurial support gives an impetus allowing these companies to cross a growth
threshold and become sustainable, then their sales and profitability during the whole
period studied, or at least the second part, should exceed their peer group.

New entrants to support. Companies that have been supported in the 2007-2011
period can hardly be expected to show any significant difference in growth and
profitability attributed to the support, since the implementation of intervention did not
take place until the end of the period. Conversely, if these companies show a
differentiated pattern it suggests a different pattern of selection of companied rather
than the impact of grants.

Persistent support seekers: These are companies that have received grants in both
periods. As grants are not a target per se, the justification for persistent seekers can
only be found in the existence of an above average (above a control group of peers)
performance.

* The partial numbers do not add up to a total of 94,719 companies, since there are overlaps and one company
may receive grants from both Funds and in both periods. Conversely the sum of projects and funds adds up to
the Grand Total.
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2.4 Assessing Enterprise Support

The following conclusions can be drawn from the statistical comparisons performed (Table
3), keeping in mind the reservations mentioned in the methodology regarding the bias of the
sample:

I. Sales: Companies supported through the Structural Funds in both programming
periods have outperformed their control group in terms of sales, both total sales and
growth trend. This is an important indication that interventions have met their target,
in particular because trends are growing. This may, however, be interpreted in
different ways, as our data does not allow for causality comparisons: The optimistic
explanation is that support helps companies increase their sales. This interpretation is
contradicted by the fact that even companies that were not funded in the 2000-2006
period demonstrate increased sales. Hence, a less encouraging, possibly more
plausible interpretation in this case is that that there is a reverse causality and that it
is the dynamic companies that seek support and exploit it adequately. In this case
crowding out cannot be excluded.

II. Profitability: Results on profitability are less clear-cut compared to sales. Companies
supported are very often outperforming their peers in terms of total profits. This is
again a positive sign if grants increase profitability (hence GDP and taxes). However,
support does not imply increasing profitability trends: While again, as with sales,
almost all supported companies have a significantly higher total profitability in the
period studied, the trend is not rising compared to peers. In this case the
interpretation is more problematic: higher profits are not occurring after the
intervention. This again may be interpreted as the more profitable companies
applying for grants rather than grants increasing profitability, another potential
indication of crowding out.

[ll. Combination of sales and profitability: It is rather problematic to see a growth in the
trend of sales not being accompanied by rising profitability. This may be interpreted
as sales growing at the cost of marginal profits, or of misreporting profits. In either
case this incompatibility needs further investigation.

IV. Debt: The most problematic outcome of the statistical analysis is that of debt. Short
term debt is inversely related to receiving grants. While one would expect increasing
sales and profits to be used to reduce debt, companies receiving grants increase their
debts significantly more rapidly than companies that do not. The best interpretation
for this is that because grants are paid with significant delays companies borrow in
order to finance the transactions to be implemented and then get refunded. This
interpretation is corroborated by the fact that the inverse relationship occurs mainly
during the time companies are receiving the grants. The outcome is more problematic
for the interpretation of the long term debt, which is clearly inversely correlated for all
supported companies in the first period studied. Again, this could be interpreted by
dynamic companies borrowing more easily at a time of excess liquidity, while
reducing their debts during the crisis.

At the same time a comparison between programming periods gives also some indicative
results:

I.  Companies supported by the CSF only in the 2000-2006 period, did not demonstrate
any above average performance compared to their peers, with the exception of total
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sales in the years immediately after they received the grants. On the contrary,
outcomes were inverse to expectations in debts and profit trends. Relations improved
or were inconclusive when assessing them for a longer period of time.

Il. The same applies for companies supported by the NRSF only: their comparative
performance is better in the whole period studied than in the years when they
received grants. This is a very curious outcome, suggesting practically that these
companies performed better before receiving support.

lll. The combination of the two conclusions above again suggest that dynamic
companies receive more support as the expected relationships appear usually before
or after the years they receive grants. After the years they receive the grants,
relationships may be associated with longer-term effects (and better response to the
crisis for that matter) or even better through behavioural changes, while before the
years they receive grants, relationships suggest again a potential of crowding out.

IV. Companies that received support both from the CSF and NRSF demonstrate the best
performance with inverse results compared to expectations in early debt and late
profit trends.
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3. Conclusions and Further Research

The investigation undertaken in this paper has produced indicative results for the impact of
grants for state aid's projects under sectoral operational programmes and regional
operational programmes in Greece in two consecutive programming periods. It is initially
suggested that, because of path dependence, policy delivery could not change and grants
remained small and fragmented. In addition grants could not yet (or were not adequately
designed to) change the behaviour of Greek companies.

Significant lack of data availability has led us to work with a small sample (just over 10% of
all companies supported), which is biased towards larger companies. Thus the results should
be interpreted as formulating certain hypotheses for further research rather than giving
robust responses to questions on the short and long term impact of the interventions. In that
sense indications suggest that:

e  Support improves sales but not profitability trends
e |t is the more dynamic companies that are supported and support does not make
companies more dynamic; it is necessary to further investigate for potential crowding out.

We see the merit of this exercise more as a challenge to Greek authorities to increase their
efforts to investigate the efficiency and effectiveness of their intervention. This can be done
by using the Technical Assistance of Structural Funds for evaluations and impact
assessments, a policy that has been significantly neglected until now. At the same time, it is
imperative to facilitate academic research by making data available to interested
researchers, self-evidently keeping confidentiality and anonymity clauses. This again is a
path dependency that needs to be changed.

If this is the case the analysis can be enriched in different directions:

1. Expand the sample and get data for the total population of 94,719 companies directly
from the financial authorities.

2. Use different classifications, such as a difference in the performance of companies
supported by the European Social Fund (alone), compared to those support by the
European Regional Development Fund (alone) and finally those support from both.
Correlations.

3. Investigate the impact of different types of interventions (e.g. RTDI, energy, simple
investment support, training support).

4. Use new methodologies beyond rank comparisons and investigate correlations and
causalities.

5. Expand outcomes to employment and exports rather than being limited to sales,
profitability and debt.

6. Control for size of company and total amount of grants.

7. Extend the analysis to indicate trends at regional level.
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EFFICIENCY OF THE R&D SECTOR IN THE EU-27 AT THE REGIONAL LEVEL: AN
APPLICATION OF DEA

Aleksander Aristovnik’
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The main aim of the paper is to measure the relative efficiency of the R&D sector in
the EU-27 at the regional level. For this purpose, the paper applies a non-parametric
approach, i.e. data envelopment analysis (DEA), to assess the relative technical
efficiency of R&D activities across selected EU (NUTS-2) regions. The empirical
analysis integrates available inputs (R&D expenditures, researchers and employment
in high-tech sectors) and outputs (patent and high-tech patent applications) over the
2005-2010 period. The empirical results show that among regions with a high intensity
of R&D activities the most efficient performers are Noord-Brabant (Netherlands),
Stuttgart (Germany) and Tirol (Austria). In contrast, a wide range of NUTS-2 regions
from the Baltics, Eastern and Southern Europe is characterized by an extremely low
rate of knowledge production and its efficiency, particularly in Poland (Mazowieckie),
Lithuania (Lietuva), Latvia (Latvija)), Romania (Bucuresti-lifov), Bulgaria
(Yugozapaden), Slovakia (Zapadné Slovensko), Greece (Attiki), Spain (Canarias) and
Italy (Sardegna).

Keywords:
Data Envelopment Analysis (DEA), Efficiency, EU, NUTS-2 regions, R&D

1. Introduction

In today’s knowledge-based economy, technological progress plays an increasingly
important role in sustaining and improving the economic welfare and growth of the national
economy. It is an important input for economic growth and a central factor in determining the
competitiveness of firms in the marketplace regionally, nationally and internationally. R&D
activities are widely recognized as one of the main impetuses of technological progress, and
levels and rates of growth of R&D expenditures are viewed as reliable indicators of
innovative capacity. Therefore, EU member states spend significant amounts on R&D
activities. Indeed, one of the EU’s key objectives in the last decade has been to encourage
higher levels of investment in order to provide a stimulus to the EU’s competitiveness. The
Lisbon Strategy set the EU the objective of devoting 3% of its GDP to R&D activities by
2010. However, annual public and private R&D investments within the EU have, on average,
accounted for between 1.8% and 2.0% of GDP during the last decade [1]. As the set target
was not reached, the 3% target was maintained and forms one of five key targets within the
Europe 2020 strategy adopted in 2010.

R&D activities are funded and performed by many organizations, including firms, universities,
and government laboratories within the EU. Although the roles of the various institutions
involved in the national R&D enterprise vary from country to country, the main funder and
performer of R&D in EU economies is generally the private sector. Accordingly, more than
one-half of all EU R&D expenditure is financed by companies, and they perform two-thirds of
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all R&D activities. An analysis of R&D expenditure by source of funds shows that more than
half of the total expenditure in the last decade within the EU-27 was funded by business
enterprises, while just over one-third was funded by government and less than one-tenth
from abroad [1]. The relatively important role played by the business sector as a source of
R&D funding is particularly highlighted in some of the most developed EU countries such as
Luxembourg, Finland and Germany where business-funded R&D has accounted for about
two-thirds of total expenditures. In contrast, a majority of the expenditure on R&D made in
the new member states (Cyprus, Bulgaria, Poland, Romania, Slovakia and Lithuania) has
been funded by the government sector [1].

This paper joins the efforts of other scholars in investigating R&D efficiency at the regional
level by applying a non-parametric methodology. The importance of examining R&D
efficiency is particularly pronounced for the EU regions where R&D activities as well as
innovation lie at the heart of many regional policies, including the aforementioned Europe
2020 strategy for smart growth. Therefore, the aim of the paper is to review some previous
research studies on measuring the efficiency of the R&D sector and to apply the Data
Envelopment Analysis (DEA) technique to a wide range of EU (NUTS-2) regions to evaluate
their relative efficiency within the sector. Consequently, the paper provides some new evidence
on regional R&D efficiency in terms of various inputs and outputs. This regional-level study may hold
implications for R&D management as well as innovation policy at the regional level. More
specifically, the paper also provides a more complete picture of regional R&D performances by
measuring R&D efficiency with available inputs and outputs.

Very few recent studies have examined the efficiency of countries or regions in utilizing R&D
expenditures or other resources. For instance, Lee and Park [2] and Wang and Huang [3]
both evaluated R&D efficiency across nations by considering three outputs (patents,
technology balance of receipts, and journal articles) and two outputs (patents and SCI and El
articles), respectively. Lee et al. [4] used the Data Envelopment Analysis (DEA) approach to
measure and compare the performance of national R&D programmes in South Korea.
Sharma & Thomas [5] took account of the time lags in the R&D process and investigated the
R&D efficiency of developing countries relative to developed countries. Some other studies
that focus on subject areas, institutions, firms, policy programmes or regions are Chen et al.
[6], Guan & Chen [7], Guan & Ma [8], Guan & Wang [9], Guan & He [10], Huang et al. [11],
Karkazis & Thanassoulis [12], Liu & Lu [13], Meng et al. [14], Moed [15], Sueyoshi & Goto
[16] and Zhong et al. [17]. Most of these studies assess a particular nation and very few
studies attempt cross-country or cross-regional comparisons of R&D efficiency (also see
Aristovnik [18]). However, very insightful, cross-regional analyses for the R&D sector are
rarely used for policy analysis. This gap in the literature is addressed in the following sections
of this paper where the DEA approach is applied to EU (NUTS-2) regions.

The paper is organized as follows. In the next section we present the theoretical background
to non-parametric methodologies with a special focus on Data Envelopment Analysis (DEA),
the specifications of the model and information about the applied data. Section 3 outlines the
results of the non-parametric efficiency analysis. The final section provides concluding
remarks and some policy implications.

2. Methodology and Data

We adopted the mathematical development of DEA by Charnes et al. [19] who built on the
work of Farrell [20] and others. DEA is a linear programming-based methodology that has
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proven to be a successful tool for measuring efficiency. It computes the comparative ratio of
outputs to inputs for each unit, with the score expressed as 0-100%. A DMU with a score of
less than 100% is inefficient compared to other units. It is used to identify best practices and
is increasingly becoming a popular and practical management tool. DEA was initially used to
investigate the relative efficiency of non-profit organizations but now its use has spread to
hospitals, schools, banks and network industries, among others (Avkiran [21]). DEA
empirically identifies the best producers by forming the efficient frontier based on observed
indicators from all producers. We refer to the producers as decision-making units (DMUSs).
Consequently, DEA bases the resulting efficiency scores and potential efficiency
improvements entirely on the actual performance of other DMUs, free of any questionable
assumptions regarding the mathematical form of the underlying production function. We use
the DEA methodology to evaluate the relative efficiency of each region as it converts, for
instance, R&D expenditures into patent applications. We identify the regions (NUTS-2) as the
DMUs. Let n (=271) be the number of (EU NUTS-2) regions in the data set. Let Xj be the

amount of input / consumed by Region j, fori=1and j=1, 2, ..., 271. Let Y| be the number
of patent applications by Region j, for j =1, 2, ..., 271. We are now ready to present the
output-oriented DEA model for Region k, k=1, 2, ..., 271. We must solve one such linear

programming model for each region. Mathematically, the technical efficiency of each DMU is
computed as:

Max ¢y (1)
subject to

271
Y AjXj <Xjg for i=123 (2)
j=1
271
Y A;Y 2 Yy (3)
j=1
271
> ﬂj =1 (4)
j=1
;20 for j=12,..271 (5)
Pi>0 (6)

We observe that setting A=1, A=0 for j#k and @,=1 is a feasible but not necessarily optimal
solution to the linear program for Region k. This implies that @*, the optimal value of @,
must be greater than or equal to 1. The optimal value, @*, is the overall inverse efficiency of
DMU k, which represents one plus the proportion by which Region k can increase its patent
applications. For instance, if @x*=1.10, then Region k can increase its output by 10% without
increasing any of its inputs. We refer to E*=1/@,* as the overall efficiency of region k. Thus,
if @*=1.10 then E(*=0.91 and we can say that Region k is 91% efficient overall. The left-
hand side of Equations (2) and (3) are weighted averages because of Equations (4) and (5),
of the inputs and output, respectively, of the 271 regions. At optimality, that is with the [}
replaced by A*, we call the left-hand side of Equations (2) and (3) the target inputs and target
output, respectively, for Region k.
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Equation (2) suggests that each target input will be less than or equal to the actual level of
that input in Region k. Similarly, Equation (3) shows that the target output will be greater than
or equal to the actual output level in Region k. Equation (4) ensures that the weights add up
to one and allows us to interpret the target inputs and target output as weighted averages of
the corresponding quantities in Region k’s reference regions, that is, those states for which
A>0. Accordingly, this constraint indicates that the production process is a variable return to
scale (VRS), meaning that the productivity effect of an additional unit of an input may differ
with the size of the region. Thus, the optimal solution to the linear program for Region k
identifies a hypothetical target state k* that, relative to Region k: (a) consumes the same or
less of every input; and (b) produces the same or more of the output. Moreover, the objective
function expressed in Equation (1) ensures that the target Region k* produces outputs that
are increased as much as possible.

In the majority of studies using DEA the data are analysed cross-sectionally, with each
decision-making unit (DMU) — in our case a region — being observed only once.
Nevertheless, data on DMUs are often available over multiple time periods. In such cases, it
is possible to perform DEA over time where each DMU in each time period is treated as if it
were a distinct DMU. However, in our case the data set for all the tests in the study includes
average (available) data for the 2005-2010 period in order to evaluate long-term efficiency
measures as the effects of R&D are characterized by time lags in selected EU (NUTS-2)
regions. The inputs utilized are researchers (as % of total employment), total research
expenditure (in % of GDP) and employment in high-tech sectors (high-tech manufacturing
and high-tech knowledge-intensive services) (as % of total employment) in each selected
region. The output can be in the form of publications or patents (see Sharma and Thomas,
2008) and therefore the raw data for output employed in this study comprise patent
applications to the EPO by priority year (number of applications per million inhabitants) and
high-tech patent applications to the EPO by priority year (number of applications per million
inhabitants). The data come from the Eurostat database (for Summary statistics, see Table
1). The program used for calculating the relative efficiency scores is the Frontier Analyst 4.0
software.
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Table 1 Summary Statistics

| Average | St Dev. Min. Max.
Inputs
Total research 1.46 1.25 0.10 7.23
expenditure (in % of (Severen (Prov. Brabant
GDP) tsentralen— Wallon — BE)
BG)
Researchers (as % of 0.60 0.47 0.07 2.81
total employment) (Sud-Est— | (NE Scotland —
RO) UK)
Employment in high- 411 1.72 0.99 10.99
tech sectors (as % of (Thessalia (Berkshire,
total employment) - GR) Buckinghamshire
and Oxfordshire
= UK)
Human resources in 35.83 8.34 14.63 61.10
science and (Regiao (Inner London —
technology (% of Auténoma UK)
economically active dos Acgores
population) - PT)
Outputs
Patent applications to 84.70 102.79 0.26 550.19
the EPO by priority (Sud - (Stuttgart - GER)
year (number of Muntenia —
applications per RO)
million inhabitants)
High-tech patent 14.46 22.14 0.15 163.03
applications to the Sud - (Noord-Brabant
EPO by priority year Muntenia — —NL)
(number of RO)
applications per
million inhabitants)

Sources: Eurostat, 2013; own calculations

The degree of correlation between inputs and outputs is an important issue that has a great
impact on the robustness of the DEA model. Thus, a correlation analysis is crucial to
establish appropriate inputs and outputs. On one hand, if very high correlations (higher than
0.95) are found between an input variable and any other input variable (or between an output
variable and any of the other output variables), this input or output variable may be thought of
as a proxy of the other variables. On the other hand, if an input variable has a very low
correlation with all the output variables (or an output variable has a very low correlation with
all the input variables) this may indicate that this variable does not fit the model. In our
correlation analysis we could not find any evidence of a very high (or low) correlation
between the input variables (nor between the output variables) (see Table 2). Accordingly,
this is a reasonable validation of the presented DEA model.
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Table 2 Correlations among the inputs and outputs

High-tech
Patent patent
Human applications | applications
resources in | to the EPO |to the EPO
science and | by priority | by priority
Total Employment | technology year (number | year (number
research in high-tech | (% of | of of
expenditure | Researchers | sectors (as | economically | applications | applications
(in % of|(as % of total | % of total | active per  million | per  million
GDP) employment) | employment) | population) inhabitants) | inhabitants)
Inputs
Total research expenditure (in
% of GDP) 1.00
Researchers (as % of total
employment) 0.79 1.00
Employment in high-tech
sectors (as % of total
employment) 0.62 0.65 1.00
Human resources in science
and technology (% of
economically active
population) 0.60 0.67 0.70 1.00
Outputs
Patent applications to the
EPO by priority year (number
of applications per million
inhabitants) 0.66 0.44 0.53 0.52 1.00
High-tech patent applications
to the EPO by priority year
(number of applications per
million inhabitants) 0.67 0.56 0.59 0.53 0.78 1.00

Note: All correlations are significant at the 0.01 level (2-tailed)
Sources: Eurostat, 2013; calculations by the author

3. Empirical Results

In order to ensure relative homogeneity of the sample, the first part of the empirical research
divides EU regions into two main groups, the “Top Half” and the “Bottom Half’. The “Top
Half” group comprises NUTS-2 regions with R&D expenditures (in % of GDP) higher than the
calculated median of 265 regions (i.e. 1.12%). On the other side, the “Bottom Half” includes
regions with lower R&D expenditures. The results for the “Top Half” group based on an
output-oriented VRS formulation of the DEA analysis suggest that the most efficient regions
are in Austria (Tirol), Germany (Stuttgart) and the Netherlands (Noord-Brabant) (see Table
3). These regions, in particular Stuttgart, could serve as a good benchmark for the other
regions as they featured among the highest in R&D expenditure. Some other regions also
seem to be efficient (for instance, Salzburg, Niederésterreich, Lorraine and Campania), yet
they show relatively low R&D intensity compared to the “Top Half” regions. Ultimately, almost
11% of the observed regions are efficient and could be a good example to less efficient
regions. The least efficient regions in this group are from Poland, Czech Republic, the UK,
Romania, France, Italy and Slovenia. These regions should significantly increase the number
of their patent applications and high-tech applications to the EPO.
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Table 3 Relative Efficiency of the Selected “Top Half” NUTS-2 Regions

Top Half — 131 regions
The most efficient regions The most inefficient regions

Niederdsterreich (AT) 100.0 | Mazowieckie (PL) 3.5
Salzburg (AT) 100.0 | Stredni Cechy (C2) 4.4
Tirol (AT) 100.0 | NE Scotland (UK) 5.1
Vorarlberg (AT) 100.0 | Praha (C2) 5.3
Prov. Hainaut (BE) 100.0 | Jihovychod (C2) 5.7
Oberfranken (DE) 100.0 | SW Scotland (UK) 6.9
Sachsen-Anhalt (DE) 100.0 | Bucuresti — llifov (RO) 74
Stuttgart (DE) 100.0 | Lancashire (UK) 8.8
Com. Foral de Navarra (ES) 100.0 | Languedoc-Roussillon (FR) 9.4
Basse-Normandie (FR) 100.0 | Lisboa (PT) 11.0
Lorraine (FR) 100.0 | Merseyside (UK) 111
Campania (IT) 100.0 | Kent (UK) 11.1
Noord-Brabant (NL) 100.0 | Lazio (IT) 11.3
South Yorkshire (UK) 100.0 | Zahodna Slovenija (SI) 11.5
Average Efficiency Score 44.5

Standard Deviation 29.4

No. (%) of Efficient Regions 14 (10.7%)

Note: The regions in bold employ above-average R&D inputs
Sources: Eurostat, 2013; calculations by the author

In the group of the “Bottom Half” regions, there are 15 efficient regions (or 13.4% of all
observed regions) from both old and new EU member states. However, regions from the new
EU member states are predominantly efficient due to the relatively low level of their R&D
inputs. But the relevant benchmark regions, i.e. those with above-average inputs in the
“Bottom Half” group, are from old members, i.e. Germany (Brandenburg-Nordost, Liineburg
and Schwaben), the Netherlands (Drenthe), Portugal (Centro) and the UK (Eastern Scotland
and Highlands and Islands) (see Table 4). Some regions from Bulgaria, Poland, Romania
and Greece seem to be efficient particularly due to their extremely low R&D inputs and it
would therefore be crucial for them to increase their R&D resources and employ them in an
efficient manner. On the other hand, the least efficient regions mainly come from the new EU
member states (particularly from the Visegard and Baltic countries). In order to become an
efficient region, these regional units should significantly increase their R&D outputs and
should follow their peers in the old EU member states.

In the second part of the empirical research, the top 5% of regions with the highest output
(patent applications to the EPO) and bottom 5% with the lowest input (R&D expenditures and
researchers) were excluded in order to eliminate the outliers. The empirical results suggest
that 30 regions or almost 15% of all regions (a total of 207) included in the analysis have
been efficient. Similarly to the first part of the analysis, there are developed efficient regions
in old member states such as Austria, Belgium, France, Germany and Spain (see Table 5).
Some poor regions in Romania and Bulgaria are also efficient due to their extremely low
R&D intensity. By contrast, the most inefficient regions are predominantly from a great
majority of the new EU member states, particularly Poland, Bulgaria, Romania, Czech
Republic, Slovakia and the Baltic states. In all of these regions, the key task should be to
significantly increase R&D outputs via additional investment in the R&D sector (higher R&D
expenditures). Hence, improving the R&D sector’s efficiency, which could significantly
contribute to the development and growth of the region, should therefore be a top priority for
practically all of these regions in the near future.
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Table 4 Relative Efficiency of Selected “Bottom Half” NUTS-2 Regions

Bottom Half — 112 regions
The most efficient regions The most inefficient regions
Prov. Luxembourg (BE) 100.0 | Malopolskie (PL) 3.7
Severen tsentralen (BG) 100.0 | Lubelskie (PL) 4.9
Severozapaden (BG) 100.0 | Moravskoslezsko (CZ) 5.0
Brandenburg — Nordost (DE) | 100.0 | Siaskie (PL) 5.1
Liineburg (DE) 100.0 | Zapadné Slovensko (SK) 5.4
Schwaben (DE) 100.0 | Lietuva (LT) 5.5
Thessalia (GR) 100.0 | Warminsko-Mazurskie (PL) 5.5
Drenthe (NL) 100.0 | Jihozapad (C2) 5.8
Lubuskie(PL) 100.0 | Yugozapaden (BG) 6.2
Centro (PT) 100.0 | Severovychod (C2) 6.7
Nord-Est (RO) 100.0 | Kujawsko-Pomorskie (PL) 7.3
Sud-Est (RO) 100.0 | Latvija (LV) 7.6
Sud-Vest Oltenia (RO) 100.0 | Sardegna (IT) 8.4
Eastern Scotland (UK) 100.0 | Eszak-Alféld (HU) 8.8
| Highlands and Islands (UK) 100.0 | Nyugat-Dunantul (HU) 8.9
Average Efficiency Score 36.8
Standard Deviation 31.9
No. (%) of Efficient Regions 15 (13.4%)

Note: The regions in bold employ above-average R&D inputs
Sources: Eurostat, 2013; calculations by the author

Contrary to all expectations, some of the least efficient regions are also from highly
developed member states, such as the UK. For instance, North East Scotland which spends
an average of 3.2% of its GDP on R&D shows a dismal performance on the technical
efficiency front as revealed by its efficiency score of 10.6 that emerges as one of the lowest
among the regions in the old EU member states. A more detailed analysis shows that Prov.
Brabant Wallon, which is one of the peers of NE Scotland, has 1.8 researchers per hundred
employees and is able to file 262.9 patent applications to the EPO per million inhabitants as
compared to 24.3 patent applications for NE Scotland (with more than 2.8 researchers per
hundred employees). This example highlights the importance of the efficient use of relatively
high R&D expenditure (or any other R&D inputs) in many regions. Indeed, we should be
aware of the fact that R&D efficiency can significantly contribute to the development and
growth of those regions that lag behind by tapping into their underlying potential.

ISTANBUL, TURKEY
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Table 5 Relative Efficiency of Selected NUTS-2 Regions (without outliers)

Without outliers — 207 regions
The most efficient regions The most inefficient regions

Burgenland (AT) 100.0 | Mazowieckie (PL) 2.8
Oberdsterreich (AT) 100.0 | Lietuva (LT) 3.9
Salzburg (AT) 100.0 | Moravskoslezsko (CZ) 4.5
Tirol (AT) 100.0 | Malopolskie (PL) 4.9
Prov. Antwerpen (BE) 100.0 | Yugozapaden (BG) 5.5
Prov. Brabant Wallon (BE) 100.0 | Eszak-Alféld (HU) 5.6
Prov. Vlaams-Brabant (BE) 100.0 | Lubelskie (PL) 5.9
Yuzhen tsentralen (BG) 100.0 | Bucuresti — lifov (RO) 5.9
Severoiztochen (BG) 100.0 | Jihozapad (C2) 6.2
Brandenburg — Nordost (DE) 100.0 | Slaskie (PL) 6.3
Detmold (DE) 100.0 | Canarias (ES) 7.1
Diisseldorf (DE) 100.0 | Zapadné Slovensko (SK) 7.2
Koblenz (DE) 100.0 | Jihovychod (C2) 7.5
Lineburg (DE) 100.0 | Stredni Cechy (C2) 7.6
Oberfranken (DE) 100.0 | Latvija (LV) 7.6
Weser-Ems (DE) 100.0 | Andalucia (ES) 7.9
Com. Foral de Navarra (ES) 100.0 | Stredni Morava (CZ) 8.0
Prov.-Alpes-Céte d'Azur (FR) 100.0 | Severovychod (CZ) 8.7
Rhéne-Alpes (FR) 100.0 | Nyugat-Dunantul (HU) 9.0
ile de France (FR) 100.0 | Attiki (GR) 9.7
Peloponnisos (GR) 100.0 | Dolnoslaskie (PL) 10.3
Thessalia (GR) 100.0 | NE Scotland (UK) 10.6
Prov. Autonoma Bolzano (IT) 100.0 | Praha (C2Z) 10.8
Zachodniopomorskie (PL) 100.0 | Wielkopolskie (PL) 111
Centro (PT) 100.0 | Lédzkie (PL) 11.3
Sud — Muntenia (RO) 100.0 | Sardegna (IT) 11.8
Vest (RO) 100.0 | Kujawsko-Pomorskie (PL) 11.9
Eastern Scotland (UK) 100.0 | Basilicata (IT) 12.1
Hamp. and Isle of Wight (UK) 100.0 | Eszak-Magyarorszag (HU) 12.3
Surrey, E&W Sussex (UK) 100.0 | Castillay Leén (ES) 12.3
Average Efficiency Score 47.2

Standard Deviation 32.5

No. (%) of Efficient Regions 30 (14.5%)

Note: The regions in bold employ above-average R&D inputs
Sources: Eurostat, 2013; calculations by the author

4. Conclusions

The paper joins the efforts of other scholars in investigating R&D efficiency by applying a
non-parametric methodology at the regional level. In this respect, the Data Envelopment
Analysis (DEA) technique was presented and then applied to a wide range of EU-27 (NUTS-
2) regions to evaluate technical efficiency within the selected sector. The research findings
suggest that Drenthe, Noord-Brabant (Netherlands), Prov. Antwerpen, Prov. Brabant Wallon,
Prov. Vlaams-Brabant (Belgium), Tirol, Oberdsterreich (Austria), Stuttgart, Detmold,
Dusseldorf and Luneburg (Germany), Com. Foral de Navarra (Spain), Rhéne-Alpes and lle
de France (France) belong to the best-performing NUTS-2 regions located on the regional
technology frontier. These EU regions could also serve as peers to improve the efficiency of
the less efficient ones. The innovative capacity of advanced regions is their most important
source of prosperity and growth. These results confirm the idea that regions with a mature
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economic system enjoy higher R&D efficiency compared to regions still developing their
technology pattern. On the other hand, a wide range of NUTS-2 regions from the Baltics,
Eastern and Southern Europe is characterized by an extremely low rate of knowledge
production and its efficiency, particularly in Poland (e.g. Mazowieckie, Malopolskie,
Lubelskie, Slaskie), Lithuania (Lietuva), Latvia (Latvija), Romania (Bucuresti-lifov), Bulgaria
(Yugozapaden), Slovakia (e.g. Zapadné Slovensko), Greece (e.g. Attiki), Spain (e.g.
Canarias, Andalucia), and Italy (e.g. Sardegna), suggesting that they are still in the phase of
imitating and replicating existing technologies, while only little effort is made to innovate at
the EU regions’ technology frontier. Consequently, regional and other horizontal (R&D)
policies (together with EU regional policy) should be especially aimed at ensuring a sufficient
level of R&D spending in the abovementioned countries.
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ABSTRACT

Kazan has been striking example for regional development basically in two
dimensions by accommodating economically industry and agriculture and socially
modern city life and tradition. Being close to capital, suitable transport facilities and
geographical location have led Kazan to be the most progressing industrial zone of
Ankara whilst being historically one of the best agricultural production basins with
fertile land and irrigation in the province. Similarly, significant social structural change
has been experienced by getting dense immigration, urbanization, more years in
education, modern city life mingled with local tradition. All these have brought about
regional development elements such as competitiveness, economic growth, social
development, and wealth to the district.

The purpose of this paper is to describe causes and effects of the regional
development of Kazan showing elimination of disparities between developed central
Ankara and developing rural part of the province. Kazan is a good local model of
regional development, since minor changes at local level may trigger tremendous
impacts on province even on country level. The outcomes of several common wisdom
meetings with various sector representatives have been considered in addition to
survey conducted for the Kazan city inventory. Also, several documents produced by
government and private bodies have been taken into account. The study has been
constrained by the lack of involvement of all sectors and sides residing in Kazan.

*Kazan is a district (or county) of Ankara province

Keywords: Kazan, prototype, regional development
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1. Let Us Know Kazan

Kazan, district of Ankara and having 560 square km area, is located on the Akinci Plain in
northwest of capital Ankara. The district, just 47 km away from the capital city, is on Ankara
Istanbul state road and it takes 20 minutes by car. Kazan, situated in upward of Sakarya part
in Central Anatolia, is surrounded by Keciéren and Cubuk districts in its east, Ayas district in
its west, Sincan and Yenimahalle districts in the south, and Kizilcahaman district in its north,
as displayed on the Ankara map, below.

Figure1. Map of Ankara

The district carries the traces of the various civilizations from the old settlement areas and
tumulus to many historical artifacts belonging to Seljuk and Ottoman period. It also offers
natural life appropriate to hiking and natural camping with its parks, and recreation areas.
Kazan accommodates 33 neighborhoods with 15 villages. Total population of the district is
42.090 in 2011 including village population by 1.747.

Kazan has dual economic structure thereby incorporating industry and agriculture within the
district. At the entrance of Kazan from Ankara, industrial zone accommodating many
industrial establishments belonging to several different sectors appears. Fertile agricultural
land on which several crops from grains to fruits and vegetables are grown is located on the
plain. Livestock is also one of the major agricultural activities in Kazan.

Dual social structure is also observed in Kazan by having modern city life engaged with
tradition through urbanization, education, immigration, and so on. Cheaper cost of living
compared to capital city, more opportunities for the young and unemployed, being safe place
to live, quality education and health services, and others have led heavy migration to Kazan
within as well as outside of Ankara province. The population has gone up nearly 42% in last
decade from 29.692 in 2000 to 42.090 in 2011.

Although Kazan is a new county of Ankara(officially designated), it has shown tremendous
development in both economic and social dimensions. According to TurkStat, Kazan is the
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fastest developing district in Ankara. The major reasons for this achievement are the
following;

e Being close to capital city

e Developing industry sector and hence improving employment

e Convenient geographical location in term of transportation and logistic

e Implementing new urbanization concepts leading to better living conditions
o Fertile land with irrigation

e Having long-term historical&cultural background

2. Main Economic Activities

The industry is the main economic activity in Kazan particularly in last decade, though
agriculture has been traditional economic activity in the region. TAI(Turkish Aerospace
Industry), the biggest aircraft industry in the country, is located in Kazan. TAIl is
manufacturing/assembling F-16 war planes, helicopters, and others and thus several
subsidiary companies producing equipment, spare parts, etc. have emerged in Kazan. The
industrial zone just for defense industry will be established nearby TAIl. Consequently,
defense industry with huge value added is one of the triggering sectors in Kazan.

The Ankara logistic base, aimed in European standard, is the first international transportation
base in Turkey has been set up in Kazan. The logistic base was established by over 45
international freight companies residing in Ankara by taking into account geographical
location and trade links. The major reason to set up the logistic base in Ankara/Kazan is to
gain competiveness advantage and create collaboration with other institutions and partners
since Ankara is natural harbor for Eurasia. The base has been fulfilling the need of
infrastructure for the sector, meeting circulation of goods, and mitigating environmental
hazards caused by heavy trucks.

Food sector is another emerging industrial one that has promising future. Chocolate, cookies,
and beer are the major food processing products in Kazan whilst other food products are in
the line to be processed, packed and marketed at national and international merkets.

The wood processing industry is another important and progressing sector in Kazan.
Industrial zone located east of Kazan has been designated for wood processing. Several
companies have been busy to build trailer houses for which demand has sharply gone up.

Electrical and machinery equipment manufacturing, glass production, small scale iron/steel
manufacturing, health equipment industry, and metal ware industry are other major industries
residing in Kazan. There are hundreds small and medium size enterprises (SMEs) in these
sectors operating in Kazan.

Since Kazan has been bestowed with fertile plain land sided by irrigation facilities, agriculture
has been one of the key as well as traditional sectors in the district. By having nearly 27.000
hectare agricultural land, grains, vegetables, melon (brand for Kazan), sugar beet, and chick
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pea are major herbal products being produced. Bovine and ovine breeding are also main
activities in rural Kazan. Milk and meat are significant animal products produced in the
district. Another important agricultural activity in Kazan is beekeeping and honey production.

2.1. Main Production Sectors (Clusters)

The industries mentioned above particularly defense industry, logistic base, wood processing
industry, electrical and machinery equipment industry are main production sectors or clusters
in Kazan. There are hundreds and hundreds SMEs in those sectors. There are more than
1.200 SMEs in electrical and machinery equipment industry operating in Kazan. Food
processing industry and health equipment industry accomadating tens of firms are other
candidate industries for main production sectors in near future in Kazan. Not only do many
companies reside in clusters but several public and private banks, training centers,
infrastructural facilities, and other activities essential to clusters are also established in
Kazan. Consequently, the district of Kazan is like a business incubator center paving the way
for clusters for different kinds of industries.

2.2. Innovation Activities in Kazan

Main economic sectors stated above are keen to R&D and innovation in order to be
competitive in the market. TAl has been more engaged in R&D particularly in electronics and
nanotechnology while most SMEs have been involved in innovation. Since innovation simply
refers to processing of ideas or invention into commercial value, SMSs are much more
interested in producing innovative products so as to keep themselves dynamic and
competitive in their operating market. Electrical/Electronic equipment, auto parts and other
machinery equipment industries are some but active industries in Kazan pushing forward for
innovation activities.

3. Main Economic Indicators in Kazan

3.1. GDP Per Capita in Kazan

GDP per capita in Kazan has fluctuated with parallel to that of Ankara and Turkey. GDP per
capita in the district has been shown on Figure 2. GDP per capita of Ankara in general is
22% higher than the GDP per capita of Turkey. Similarly, GDP per capita of Kazan is
generally 8% greater than that of Ankara for last 10 years. GDP per capita value has reached
to 15.185 US$ in 2012, 45% higher than that of 2004. Apparently, economic development
particularly in the last decade has brought about GDP growth in Kazan.
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Figure 2. GDP per capita in Kazan
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3.2. Total Export from Kazan

The total export value generated by Kazan has been displayed on Figure 3, below. As seen
on the figure, there has been tremendous increase in the export value from 37,5 million US$
in 2000 to 407 million US$ in 2012, though there was temporary decline in 2008 and 2009
due to global economic slowdown. Major export products are electrical equipment, electronic
parts mainly used in defense industry, spare parts of automobiles and aircraft, glass,
products of metal industry, food products, health equipment, and others. Main export
destinations are Germany, UK, France, Poland, Iran, Irag, Saudi Arabia, and other countries
such as US, Algeria, etc.

Industry is the main activity and major income source of Kazan whilst export of different
products is the actual drive of the industry. Therefore, export ability and promotion are one of
the key focus areas of the Kazan firms. The more export they perform, the more income they
generate, the more investment they make, and so on. More export earning is anticipated as
long as Kazan firms are able to invent new products through R&D and especially through
innovation.

' Gpp per capita numbers are tentative and not confirmed. But they are approximated.
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Track 3: Regional Development Strategies-I

Figure 3. Total Export from Kazan
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3.3. Employment in Kazan

There has been steady rise in employment over years except in 2008 and 2009 because of
economic slowdown in those years, as shown on Figure 4. There has been more than 38%
growth in employment between 2002 and 2012. Rise in employment is anticipated in Kazan
unless there is an economic slowdown in the economy. Around 10% of this employment is
made up of high wage paid engineers and managers as other middle and minimum wage
paid group of workers. Since Kazan is located nearby capital city where best universities of
the country are settled, companies have great advantage to employ qualified professions
when they need. Besides that, companies are also able to hire any level worker due to
closeness to big labor market.

Figure 4. Employment in Kazan
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4. Development Model of Kazan

Kazan Regional Development Model has been depicted as shown below. There are two
main structures in the model; economic and social dimensions. Economic dimension has
been composed of three major sectors; industry, agriculture, and logistic base. There are
apparently mutual relationships among those sectors. They are actually pushing and feeding
each other. Social dimension, other major structure in the model, is made up of several
subcomponents some of which are migration, urbanization, and so on. Those developments
have brought about to emerge modern city life in the Anatolian district. This new culture has
been mingled with traditional patterns. Apparently, these two major dimensions are not
functioning in a closed environment. By rather, there is an intensively in and out flow in term
of economic and social elements with province, country and even the world. Those two major
structures (dimensions) with their sub-items have resulted in emerging the elements of
regional development such as competitiveness, innovation, social advancement, and others.
This model is a snap-shot of a current development picture of Kazan. It is not a static model
rather it is quite dynamic one. New element(s) of economic and/or social dimensions can be
most probably will be added in the future. Then, model will be modified with new elements.
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Track 3: Regional Development Strategies-I
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5. Major Policies and Strategic Programs Triggering Kazan
Development

The major policies and strategic programs that have contributed to Kazan development are
the following;

a. Transportation Policies: The district, just 47 km away from the capital city, is on
Ankara Istanbul state road as well as D750 route that is an ex-Ankara Istanbul state
road that have significantly contributed to the development of Kazan. Besides, railway
line that will connect Kazan to main railway system of the country is now one of the
top priorities of the local authority pushing forward.

b. Incentive Policies: These policies basically contain providing free land owned by the
state to investors, offering cheap workshops built by municipality to manufacturers,
constructing basic infrastructure essential to workshops and offices, cheap credit by
banks, project base grant offers by state agencies, and others.

c. Zoning Policies: This is one of the key areas of the municipalities located to
metropolis to handle carefully. This is essential for further development of the cities
and protect environment. Kazan municipality has been working on this topic to
reserve certain place(s) for industry and housing while protecting fertile agricultural
land and water basins.

d. Clustering Support Policies: Defense industry and Logistic base clusters are one of
the biggest ones in the country and hence particularly supported by local and federal
governments. The Kazan municipality has been assigning free land(if possible) to
companies who want to be part of cluster. Moreover, it supplies infrastructural
facilities to those clusters. Several projects are on the table to make the logistic base
the biggest one in Eurasia. Similarly, new big industrial zone just for defense industry
is also on the way.

6. Is Kazan Model Transferable to Other Regions of the Country?

Kazan is obviously a model being examined and transferred to other regions of the country
which have commonalities with Kazan. Emerging big cities such as Bursa, Konya, Kayseri
and others are all trying to create industrial zones and suburbs outside of the city. So that
development will not only appear in the city but in the entire province. In other words, they
are trying to minimize disparities within the province as at least nearly occured in Kazan
example. Transferring Kazan model to somewhere else apparently will not be one to one
copy or replacement. Rather Kazan model will be modified according to needs and the
requirements of the specific region.
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7. Expectations and Drawbacks

The ex-Ankara-Istanbul state road on which Kazan is residing is now far away from meeting
the needs of heavy transportation and urgently needs to be enlarged and modernized.
Likewise, railway to Kazan is expected to be linked as quickly as possible. Several
companies are popping up somewhere in Kazan and it requires new well-established
industrial zone with modern infrastructure. This is an important issue that has to be tackled
with. Companies will be able to find well-prepared working place while environment will be
well-protected in the industrial zone. Most high wage group of people working in Kazan
unfortunately do not live in Kazan and rather going and coming back to Ankara. Further
social development elements need to be established such as colleges, cinemas, and others
to keep these people in Kazan.
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How to measure regional development is one of the issues emerges when it is the
matter of the evaluation of the policies applied in a region. One of the aspects of the
question is how to reflect a region analytically if the region has divergent
characteristics. This aspect of the question even becomes more important where the
region has different administrative units which have resources to manage having
distinct characteristics. The indicators are convenient to express various features of
regional development; there is still a need of presenting these by one single figure. In
this paper, to measure the discrepancies within the region, an index where the main
purpose is to monitor the development of the provinces of Turkey, specifically three
provinces Bursa, Eskisehir and Bilecik within TR41 region which is one of the 26 NUTS2
level regions, was developed. Beside countrywide indices available in Turkey, this
study provides a tailor-made comparison for a region at the level of its provinces based
on a broad set of regional indicators. It provides an approach how an index can be
determined taking a region as a starting point and analyse the development where there
is a limitation on the availability of regional indicators. In the stage of determining the
regional indicators set to be used for the index, the method of principal component
analysis (PCA) used. The methods used and the regional development level of
provinces of TR41 Region were discussed with reference to the index developed.

Keyword
regional development index, TR41 Bursa Eskisehir Bilecik, principal component analysis

1. Introduction

The Development Agencies in Turkey, that were established with the purpose of accelerating
regional development, ensuring sustainability and reducing inter-regional and intra-regional
development disparities in accordance with the principles and policies set in the National
Development Plan and Programmes, lead their work in accordance with this purpose. The first
approach to reduce the inter-regional and intra-regional disparities is to determine these
disparities. In this context, the first step to take has to be answering the question of how to
measure the development and how to monitor it.

In Turkey, the development has been measured by Ministry of Development by an index
called Socio-Economic Development Index (SEDI) of which recent announcement is SEDI
2011 in May 2012 after the ones announced in the years 1996 and 2003. Since this




TH
INTERNATIONAL CONFERENCE FOR

BENTHEFRENEUHSHIF INNOVATION AND REGIONAL DEVELOPMENT 20 1 3 JUNE 20-21, 2013
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE ISTANBUL, TURKEY

countrywide index covering all the provinces of Turkey is announced in long intervals which is
every ten years on average, there is a need for following up the development for intra-years.
This study presents an approach for a development index that can be used by regions to
provide a regional look to the development issue providing a comparison for a region at the
level of its provinces. With the broad set of regional indicators determined by taking TR41
region, that is one of the 26 NUTS2 level region of Turkey, as a reference and also covering
all the provinces in Turkey,

The availability of ‘Development Index’ to measure and monitor the development in the region
more closely and periodically by various dimensions will provide further details about the
components of development. Also, it provides an opportunity for a development agency to
follow up the state of the provinces within the region and those provinces within all the
provinces in the country thematically. This opportunity enables the regional level analysis be
detailed and especially up-to-date and shows the issues that requires further analysis.

In this paper, by covering total 81 provinces of Turkey and three consecutive years, an
approach about how to determine an index to measure the development has been discussed.
Also, how the provinces of TR41 region rank among 81 provinces of Turkey by this index and
sub-indices of this index have been presented.

2. Methodology

The purpose of the study is to make a development index considering different dimensions of
development by sub-indices to determine the state of provinces of TR41 Region within the
region and among 81 provinces of Turkey. The spatial coverage of the study is 81 provinces of
Turkey and time coverage is years 2008 to 2010.

In the beginning of the study, the indicators available to follow for 81 provinces in Turkey have
been listed according to their availability on province level and their available periods. This
inventory work has continued with the detailed research of data source, data reliability, and
continuity of the data source. After the listing of the indicators available on province level,
national and international literature about indices in the field of development was reviewed.
Regarding the national and international work about indices about development, the indicators
have been prioritised, selected and grouped into themes. The themes to which the indicators
attained were determined after examination of the components of development concept used
in literature. According to availability of the data by the date of the study and to apply the
methodology for more than one year, the years 2008-2010 have been selected for the study.
The themes that constituted sub-indices are:

Human Development,

Socio-Cultural Development,

Economic Development,

Innovation,

Quality of life and accessibility.

The general index for development is consisting of 68 indicators in total, of which 29 indicators
are for human development sub-index, 5 indicators are for socio-cultural sub-index, 10
indicators are for economic development sub-index, 5 indicators are for innovation, 17
indicators are for quality of life and accessibility sub-index. These indicators are the indicators
mainly calculated as a ratio of the quantity either to the population or to the area to allow
comparison among provinces which have different features by population and area.
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Figure 1 Development Index

Table 1 List of Indicators Used for Sub-Indices

HUMAN DEVELOPMENT

Annual Population Growth Rate (%0)

Rate of Female Literacy (%) (age of 6 and over)

Province and District Centre Population Growth Rate (%0)

Literacy Rate of Province and District Centre (%) (age of
6 and over)

Sub-district and Village Population Growth Rate (%0)

Literacy Rate of Sub-district and Village Centre (%) (age
of 6 and over)

Urbanisation Rate (%)

Number of University Graduates per 1000 Persons

Old Age Dependence Ratio (age of 65 and over)

Net Schooling Ratio for Secondary Education (%)

Young Age Dependence Ratio (age of 0-14)

Net Female Schooling Ratio for Secondary Education (%)

Net Migration Rate (%0)

Number of Students per Teacher (Primary Education)

Average Age At First Marriage- Bride

Number of Students per Teacher (Overall Secondary
Education)

Average Age At First Marriage- Groom

Number of Students per Teacher (General Secondary
Education)

Crude Divorce Rate (%0)

Number of Students per Teacher (Vocational and
Technical Secondary Education)

Number of Hospital Bed Per 100 Thousand Persons

Number of Students per Classroom (General Secondary
Education)

Number of Doctors Per 100 Thousand Persons

Number of Students per Classroom (Vocational and
Technical Secondary Education)

Number of Specialised Doctors Per 100 Thousand Persons

Labour Force Participation Rate (%)

Number of Nurses Per 100 Thousand Persons

Unemployment Rate (%)

Rate of Literacy (%) (age of 6 and over)

SOCIO-CULTURAL DEVELOPMENT

Number of Benefiting in Public Library per 1000 Persons

Percentage of Associational Memberships in Population
(%)

Number of Theatre Seats per 100 Thousand Persons

Percentage of the Number of Employees Under Service
Contract in the Population with Age of 15 and Over (%)

Number of Cinema Seats per 100 Thousand Persons

ECONOMIC DEVELOPMENT

Number of Night Spent in Municipality Tourism Operation
Licenced and Municipality Licenced Establishment (Citizen)

Export per Capita (000 USA dollars)

Number of Night Spent in Municipality Tourism Operation
Licenced and Municipality Licenced Establishment (Foreign)

Import per Capita (000 USA dollars)

Value of Crop Production per Person (TL)

Deposit with Banks per Capita (TL)

Value of Livestock per Person (TL)

Specialised Loans per Capita (TL)

Value of Animal Products per Person (TL)

Non-Specialised Loans per Capita (TL)

Commercial Electricity Consumption per 1000 Persons
(MWh)

Loan / Deposit (%)

Industrial Electricity Consumption per 1000 Persons (MWh)

INNOVATION

Applications for Patent per 100 Thousand Persons

Applications for Utility Model per 100 Thousand Persons

Applications for Trademark per 100 Thousand Persons

Rate of Companies Issued with an R&D Certificate in
Total (%)

Applications for Industrial Design per 100 Thousand Persons
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QUALITY OF LIFE AND ACCESSIBILITY

Rate of Population Served by Municipal Waste Services in
Total Population (%)

Number of Motor Vehicles Per Thousand Persons

Rate of Municipal Population Served by Sewerage System in
Total Municipality Population (%)

Rate of Traffic Accidents in Total (%)

Proportion of Municipal Population Served By Wastewater
Treatment Plants in Total Municipality Population (%)

Length of Railway per Thousand km?

Amount of Wastewater Discharged per Capita In
Municipalities (Liters/Capita-Day)

Number of Mobile Phone Subscribers per Thousand
Persons

Rate of Population Served By Drinking Water Treatment
Plants In Total Municipal Population (%)

Number of Internet Subscribers per Thousand Persons

Water Abstraction per Capita in Municipalities (Liters/Capita-
Day)

Rate of Waste Delivered to Controlled Landfill Site (%)

Percentage of Underground Water in Total Water Abstracted
for Municipal Water Supply Network (%)

Average Sulphur Dioxide (SO2) in Air Quality
Measurements in Centre of Provinces (ug/m3)

Residential Electricity Consumption per Thousand Persons
(MWh)

Average Particulate Matter (PM10) in Air Quality
Measurements in Centre of Provinces (ug/m3)

JUNE 20-21, 2013
ISTANBUL, TURKEY

Length of Motorway per Thousand km®

3. Empirical Results

The analysis that is used for ‘Development Index’ is Principal Components Analysis. It is
analysis that reveals the variations in the set of variables, namely the set of indicators covered
by sub-indices in this context. The advantage of this analysis is that it can explain which
variable is important for the index.

By PCA, reducing the dimensions for related variables, the variables have been reduced to a
new variable. Owing to dimensionality reduction property of PCA, in the sub-indices the
indicators related to each other could be covered. The calculated new variables from the
indicators in the sub-indices are the linear combinations of the original variables weighted
based on the weights that explain the variance. Here, variance explanation weights are
calculated as eigenvalues. In the application of PCA by Minitab program, to standardise the
indicators and weight them equally, correlation matrix was used for the set of indicators for
sub-indices for each year in the period of 2008 to 2010. Using this correlation matrix,
orthogonal eigenvalues were calculated. The matrix of principal components is a matrix
consisting of independent variables; the first principal component corresponds to the highest
percentage of the variance in the data. Similarly, the other components following the first
principal component correspond to smaller variances respectively. Thus, by PCA, by less
number of variables, the maximum variance possible has been explained.

In PCA, to make decision about how many variables need to retain by using the eigenvalues,
Kaiser rule was used. According to this rule, the eigenvalues over 1 have been considered. By
using these eigenvalues for every year, ‘factor scores’ have been calculated as linear
combinations of eigenvalues. The calculated factor scores’ are the standaridised variables
with mean 0 and standard deviation 1. In this study, factor scores are taken as ‘index values’.

The ‘Development Index’ has been calculated by equally weighted factor scores of five sub-
indices since all sub-indices in the study has been taken as equally important.

HD : Human Development Sub-Index Value
SCD : Socio-Cultural Sub-Index Value
HD + SCD + ED + 1+ QLA ED : Economic Development Sub-Index Value
Development Index = 5 I : Innovation Sub-Index Value
QLA : Quality of Life and Accessibility Sub- Index Value

3.1 Evaluation of the sub-indices

In this section, the ranking of provinces according to calculated factor scores of each sub-
index will be examined on the basis of sub-indices. By Principal Component Analysis (PCA),
index values (factor scores) were calculated for the years 2008, 2009 ve 2010 for each sub-
index separately. Due to the fact that the variance for each set of variables in PCA changes
from one year to other, the index values couldnot be compared among three years covered in
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the study. Nevertheless, the ranking of the provinces could be compared it is an indicator for
the performance of the provinces among whole provinces for each year.

3.1.1 Analysis of Human Development Sub-Index for the Years 2008-2010
In human development sub-index, demographic indicators and indicators related to education,
health and employment are covered.

The eigenvalues that are above 1 and considered for the calculation of the factor scores by
Kaiser rule are presented in Table 2. According to PCA, for each year from 2008 to 2010,
there are five factors of which eigenvalues are above 1, explains 80% of the variance.
According to loading matrix, for the years 2008-2010 Young Age Dependence Ratio has the
largest loading in negative magnitude. Young age dependence ratio is the percentage of the
ratio of 0-14 years age group to 15-64 years age group that is working age group. This is an
indicator about the demographic structure of the society that shows the potential of how the
young population of age 0-14 is socially and/or economically depended on working age
population. In EU 27 countries, this young dependency ratio is 23,8% by year 2010 where it is
38,1% for Turkey. The negative loading of the principal component of the indicator confirms
that the age dependence ratio and development level are inversely correlated.
Table 2 Results of PCA for Human Development Sub-Index for the Years 2008-2010

Year Eigenvalues Variance Cumulative Variance
1 13.14 0.453 0.453
© 2 5.388 0.186 0.639
=4 3 2.196 0.076 0.715
o 4 1.866 0.064 0.779
5 1.290 0.044 0.823
1 13.024 0.449 0.449
. 2 5.038 0.174 0.623
=4 3 2.639 0.091 0.714
o 4 2.029 0.070 0.784
5 1.310 0.045 0.829
1 12.666 0.437 0.437
o 2 5.259 0.181 0.618
b=y 3 2.912 0.100 0.719
o 4 1.913 0.066 0.784
5 1.415 0.049 0.833

Table 3 Loading Matrix for Human Development Sub-Index for the Years 2008-2010

2008 Principal 2009 Principal 2010 Principal

Components Components Components

1 2 1 2 1 2
Youngdep -0.263 0.026 Youngdep -0.265 0.036 Youngdep -0.268  0.044
Literpro 0.261 0.015 Literpro 0.26 0.004 Schoofem 0.263 0.043
Schoofem 0.257 0.054 Schoofem 0.257 0.066 Schoosec 0.26 0.029
Schoosec 0.254 0.037 Schoosec 0.254 0.056 Literpro 0.256 0.033
Literacy 0.249 0.089 Teachsec -0.246 0.138 Teachsec -0.249  0.153

Note: The loadings of first two principal components and first five variables presented in the table.

For three years, after the young age dependency ratio that has the highest loading, the
variables which have the highest loadings are basically the indicators related to education,
namely ‘literacy rate of province and district centres’, ‘net schooling ratio of women’, ‘net
schooling ratio for secondary education’, ‘number of students per teacher in overall secondary
education’ etc. This explains that the indicators related to education have a great impact on
human development of a society.
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Table 4 Top 10 Provinces in Human Development Sub-Index for the Years 2008-2010

Ranking in Human

Development Sub-Index 2008 2009 2010
1 Ankara Ankara Ankara
2 izmir Isparta Eskisehir
3 Eskisehir Eskisehir Antalya
4 istanbul izmir Bilecik
5 Kocaeli Edirne izmir
6 Isparta Bolu Isparta
7 Yalova Trabzon Canakkale
8 Antalya Antalya Mugla
9 Edirne Bilecik Edirne
10 Denizli Cankiri istanbul

3.1.2 Analysis of Socio-Cultural Development Sub-Index for the Years 2008-2010
In socio-cultural sub-index, the indicators related to theater/cinema, associations and
employees under contract are covered. According to PCA, for the years 2008 to 2010, there
exists one factor of which eigenvalue is above 1 and it explains around half of the of the total
variance. But, for the year 2010 there are two eigenvalues that explain the 70% of the
variance. For three years, the ranking of the variables according to their loadings are exactly
the same. The indicator which has the highest loading in the sub-index is ‘the proportion of the
number of employees under service contract in the population with age of 15 and over’. This
indicator shows social and cultural character of the provinces could be characterised by how
intensively the residents are involved in working life. This provides evidence about how higher
the registered employees are the more developed the province is.

Table 5 Results of PCA for Socio-Cultural Development Sub-Index for the Years 2008-2010

Year Eigenvalues Variance Cumulative Variance
2008 1 2.6506 0.53 0.53
2009 1 2.6041 0.521 0.521
1 2.4633 0.493 0.493
2010 2 1.1256 0.225 0.718

Table 6 Loading Matrix for Socio-Cultural Development Sub-Index for the Years 2008-2010

2008 Principal 2009 Principal 2010 Principal
Components Components Components
1 2 1 2 1 2

Employed 0.553 -0.186 Employed 0.562 0.069 Employed 0.560 0.096
Cineseat 0.547 -0.093 Cineseat 0.549 -0.012 Cineseat 0.562 -0.093
Assocmem 0.491 -0.302 Assocmem  0.51 -0.055 Assocmem  0.514 -0.027
Library -0.295 -0.237 Library -0.262 -0.652 Library -0.240 -0.698
Theaseat 0.258 0.900 Theaseat 0.232 -0.753 Theaseat 0.221 -0.703

Note: The loadings of first two principal components ranked according to the first principal component
loadings presented in the table.

Second higher loading belongs to the indicator of ‘proportion of number of associational
memberships in population’. The number of memberships of the association or voluntary
organisations is taken to measure the social capital in literature. Also, the developed countries
where social capital is high, the number of memberships in associations is high.
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Table 7 Top 10 Provinces in Socio-Cultural Development Sub-Index for the Years 2008-2010

Ranking in Socio-

Cultural Development 2008 2009 2010
Sub-Index _

1 Ankara Istanbul Ankara
2 istanbul Ankara istanbul
3 Eskisehir Eskisehir Kocaeli
4 Izmir Kocaeli Eskisehir
5 Kocaeli izmir Yalova
6 Yalova Bursa Bursa
7 Bursa Yalova izmir
8 Tekirdag Karabuk Tekirdag
9 Karabiik Sakarya Zonguldak
10 Antalya Zonguldak Antalya

3.1.3 Analysis of Economic Development Sub-Index for the Years 2008-2010

In this sub-index, the indicators related to foreign trade, energy consumption, agriculture and
banking are covered. According to PCA, for the years 2008 to 2010, there exists five factors
of which eigenvalues are above 1 and they explain around 85% of the of the total variance.

Table 8 Results of PCA for Economic Development Sub-Index for the Years 2008-2010

Year Eigenvalues Variance Cumulative Variance
1 4.8157 0.37 0.37
© 2 2.4072 0.185 0.556
=4 3 1.6081 0.124 0.679
o 4 1.1923 0.092 0.771
5 1.0774 0.083 0.854
1 4.6499 0.358 0.358
o 2 2.4565 0.189 0.547
=4 3 1.6015 0.123 0.67
o 4 1.2688 0.098 0.767
5 1.0649 0.082 0.849
1 4.5842 0.353 0.353
o 2 2.5788 0.198 0.551
S 3 1.6883 0.13 0.681
o 4 1.3614 0.105 0.786
5 1.0311 0.079 0.865

The ranking of the variables according to their loadings are same for three years. The indicator
which has the highest loading in the sub-index is ‘non-specialised loans per person’. Non-
specialised loans refer to loans used by individuals which mean that the individuals are
actively in economic life to invest via banks. Second higher loading belongs to the indicator of
‘commercial electricity usage’ which shows that commerce life in that province has intensity.

Table 9 Loading Matrix for Economic Development Sub-Index for the Years 2008-2010

2008 Principal 2009 Principal 2010 Principal

Components Components Components

1 2 1 2 1 2

Nspeloan 0.422 0.04 Nspeloan 0.425 0.085 Nspeloan 0.429 0.052
Electcom 0.414 -0.151 Electcom 0.415 -0.178 Electcom 0.415 -0.197
Deposit 0.397 -0.079 Deposit 0.402 -0.04 Deposit 0.393 -0.098
Hotelcitiz 0.345 -0.217 Export 0.332  0.366 Hotelcitiz 0.34 -0.275

Export 0.329 0.331 Hotelcitiz 0.33 -0.289 Export 0.331 0.338

Note: The loadings of first two principal components and five variables with the highest first principal
component loadings presented in the table.
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Table 10 Top 10 Provinces in Economic Development Sub-Index for the Years 2008-2010

Ranking in Economic

Development Sub-Index 2008 2009 2010
1 istanbul istanbul istanbul
2 Kocaeli Ankara Kocaeli
3 Ankara Kocaeli Bursa
4 Izmir Bursa Ankara
5 Bursa izmir izmir
6 Zonguldak Zonguldak Zonguldak
7 Antalya Mugla Denizli
8 Denizli Antalya Tekirdag
9 Mugla Denizli Mugla
10 Tekirdag Eskisehir Hatay

3.1.4 Analysis of Innovation Sub-Index for the Years 2008-2010

In this sub-index, the indicators related to industrial property and R&D centres are covered.
For each year, regarding the eigenvalues, one factor for each year explains around 70% of the
total variance. For each year from 2008-2010, the factors which have the highest loadings are
‘applications for trademark per 100 thousand persons’, ‘applications for utility model per 100
thousand persons’ and ‘applications for industrial design per 100 thousand persons’
respectively. Although, the factors vary from year to year, the loadings converge to each other,
in other words, the factors related to industrial property have similar importance comparatively.

Table 11 Results of PCA for Innovation Sub-Index for the Years 2008-2010

Year Eigenvalues Variance Cumulative Variance
2008 1 3.6905 0.738 0.738
2009 1 3.7871 0.757 0.757
2010 1 3.6592 0.732 0.732

Table 12 Loading Matrix for Innovation Sub-Index for the Years 2008-2010

2008 Principal

2009 Principal

2010 Principal

Components Components Components
1 2 1 2 1 2
Trademar 0.470 0.002 Utimodel 0.47 -0.256 Indusdes 0.464 0.278
Utimodel 0.458 -0.442 Trademar 0.452  -0.200 Trademar 0.456 0.356
Indusdes 0.449 -0.503 Indusdes 0.444 -0.57 Utimodel 0.45 0.413
Patent 0.445 0.363 Patent 0.435 0.540 RDcentre 0.442 -0.472
RDcentre 0.410 0.649 RDcentre 0.434 0.527 Patent 0.423 -0.635

Note: The loadings of first two principal components and five variables with the highest first principal
component loadings presented in the table.

Table 13 Top 10 Provinces in Innovation Sub-Index for the Years 2008-2010

Ranking in Innovation

Sub-Index 2008 2009 2010
1 istanbul istanbul istanbul
2 Ankara Bursa Bursa
3 Kayseri Ankara Kayseri
4 Bursa Kayseri Manisa
5 Konya izmir izmir
6 izmir Kocaeli Ankara
7 Kocaeli Konya Kocaeli
8 Sakarya Manisa Konya
9 Tekirdag Tekirdag Tekirdag
10 Eskisehir Sakarya Gaziantep
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3.1.5 Quality of Life and Accessibility Sub-Index for the Years 2008-2010

In this sub-index, the indicators related to environment, communication and transportation are
covered. From year 2008-2010, regarding the eigenvalues, for each year five factors for each
year explains around 70% of the total variance.

Table 14 Results of PCA for Quality of Life and Accessibility Sub-Index for the Years 2008-2010

Year Eigenvalues Variance Cumulative Variance
1 6.3556 0.374 0.374
© 2 1.987 0.117 0.491
s 3 1.6418 0.097 0.587
o 4 1.3113 0.077 0.664
5 1.1625 0.068 0.733
1 5.5841 0.328 0.328
2 2.0523 0.121 0.449
3 3 1.6348 0.096 0.545
9 4 1.2865 0.076 0.621
5 1.1815 0.069 0.691
6 1.0937 0.064 0.755
1 6.4421 0.379 0.379
o 2 1.9682 0.116 0.495
by 3 1.5129 0.089 0.584
N 4 1.4711 0.087 0.670
5 1.1252 0.066 0.736

Table 15 Loading Matrix for Quality of Life and Accessibility Sub-Index for the Years 2008-2010

2008 Principal

2009 Principal

2010 Principal

Components Components Components
1 2 1 2 1 2
Mobile 0.35 0.115 Internet 0.341 0.17 Mobile 0.346 0.17
Electres 0.335 0.243 Electres 0.338 0.277 Electres 0.328 0.306
Internet 0.323 0.205 Trafacci 0.329 -0.108 Internet 0.328 0.247
Trafacci 0.306 -0.132 Wasteser 0.307 -0.197 Trafacci 0.293 -0.116
Wasteser 0.284 -0.208 Drinkwat 0.291 -0.052 Wasteser 0.288 -0.235

Note: The loadings of first two principal components and five variables with the highest first principal
component loadings presented in the table.

In the sub-index of quality of life and accessibility, the factor which has the highest loadings for
the years 2008 and 2010 is ‘number of mobile phone subscribers per thousand persons’, and
for the year 2009 it is ‘number of internet subscribers per thousand persons’. Having
‘residential electricity consumption per thousand persons’ indicator with the second highest
loading for all three years supports that beside communication accessibility of the residents in
the provinces, their energy usage also shows the development level of the provinces.

Table 16 Top 10 Provinces in Quality of Life and Accessibility Sub-Index for the Years 2008-2010

Ranking in Quality of

Life and Accessibility 2008 2009 2010
Sub-Index

1 istanbul istanbul istanbul
2 Ankara Ankara Ankara
3 Kocaeli izmir izmir
4 Yalova Kocaeli Antalya
5 izmir Yalova Kocaeli
6 Sakarya Eskisehir Mugla
7 Adana Antalya Yalova
8 Antalya Adana Eskisehir
9 Eskisehir Bursa Bursa
10 Mugla Mugla Sakarya
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3.2 TR41 Region Provinces in Sub-Indices

According to rankings of three provinces of TR41 Region, namely Bursa, Eskisehir and Bilecik,
it can be concluded in which component of the development represented by the sub-indices,
the province is stronger.

Regarding the years 2008 to 2010 generally, Bursa has high ranking for innovation and
economic development. For the same years, Eskisehir has the higher ranking in human
development and socio-cultural development. Similarly, human development and socio-
cultural development themes are the strong points of Bilecik. Regarding in which fields of
development the provinces are not strong, it is observed that the human development area is
the weakest point of Bursa, where it is economic development for Eskisehir and quality of life
and accessibility for Bilecik. If individually each year is examined by taking the average of the
ranking of three TR41 provinces to conclude about the overall performance of the provinces
altogether, we conclude that they performed best in socio-cultural development in 2008 and
2009. For 2010, the strongest development area is human development. When their worst
performance is examined, these provinces performed worst in the field of quality of life and
accessibility in 2008, in the field of economic development in 2009, which is the economic
crisis year, and in the field of innovation in 2010.

Table 17 Ranking of TR41 Provinces in Sub-Indices of Development Index

2008 2009 2010
Human Development Sub-Index
Bursa 12 21 18
Eskisehir 3 3 2
Bilecik 19 9 4
Socio-Cultural Development Sub-Index
Bursa 7 6 6
Eskisehir 3 3 4
Bilecik 15 16 24
Economic Development Sub-Index
Bursa 5 4 3
Eskisehir 16 10 14
Bilecik 23 47 23
Innovation Sub-Index
Bursa 4 2 2
Eskisehir 10 13 13
Bilecik 15 28 51
Quality of Life and Accessibility Sub-Index
Bursa 11 9 9
Eskisehir 9 6 8
Bilecik 31 25 39

3.3 Development Index 2008-2010

In development index, that is calculated by consolidation of human development, socio-
economic development, economic development, innovation, quality life and accessibility sub-
indices by equal weights, 68 indicators have been covered in total.

Table 18 Top 10 Provinces in Development Index for the Years 2008-2010

Ranking in

2008 2009 2010
Development Index

1 istanbul istanbul istanbul
2 Ankara Ankara Ankara
3 Kocaeli izmir Bursa
4 Izmir Bursa Kocaeli
5 Bursa Kocaeli izmir

6 Eskisehir Eskisehir Antalya
7 Yalova Kayseri Eskisehir
8 Antalya Yalova Tekirdag
9 Kayseri Antalya Kayseri
10 Sakarya Sakarya Yalova
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As a result of the consolidation, the ranking of the provinces for top ten provinces is mainly
consistent with the ranking of the provinces sub-indices. Also for 2010, in Figure 2, index
values of 81 provinces mapped according to their standard deviation where dark coloured
provinces show the provinces high in the ranking. Additionally, for comparison of top ten
provinces in the year 2010, index values were plotted in Figure3.

Figure 3

Index Values for Top 10 Provinces and TR41
Region Provinces in Development Index for the
Year 2010

Figure 2 Development Index Values Grouped By Standard Deviation

3.4 TRA41 Region Provinces in Development Index

In the overall evaluation of the development index for TR41 region provinces, namely Bursa,
Eskisehir and Bilecik, it is observed that two provinces of TR41 region is within top ten
provinces for three years where Bilecik, that is the smallest province in terms of population
and area aspects among TR41 provinces, performed less better compared to other two
provinces. Regarding the trend in their ranking, Bursa followed a better trend among 81
provinces where Eskisehir had almost a stable trend and Bilecik followed a rather stagnant
ranking.

Table 19 Ranking of TR41 Provinces in Development Index

2008 2009 2010
Bursa 5 4 3
Eskisehir 6 6 7
Bilecik 16 24 26

4. Conclusion

This study provided an approach about how to make an index resulting from sub-indices
calculated from thematically grouped indicators by Principal Component Analysis (PCA). Since
the main goal of the study was measuring and monitoring of the development of the provinces
of TR41 region in Turkey, it is a study which provides an approach having the region as a
starting point for making a development index and focusing on the provinces of the region in
comparison with the rest. In other words, from development aspect, this study reveals how the
development can be monitored by an index which provides ranking that expresses how a
province’s performance is analysed in interaction with the others. Since, the index is calculated
for three consecutive years separately, it provides a full picture of the provinces about their
development in interaction with the rest of the country comparatively.




TH
INTERNATIONAL CONFERENCE FOR

BENTHEFRENEUHSHIF INNOVATION AND REGIONAL DEVELOPMENT 20 1 3 JUNE 20-21, 2013
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE ISTANBUL, TURKEY

REFERENCE

1 Norris, Pippa, ‘Making Democracies Work: Social Capital and Civic Engagement in 47 Societies’, John F.
Kennedy School of Government Harvard University Faculty Research Working Papers Series, October 2001.

2  Turkish Statistical Office

3 SAZAK, Saduman, ‘Tiirkiye’'de Bélgelere Gére Niifusun Yas Gruplarina Dagilimy’, Trakya Universitesi Fen
Bilimleri Dergisi, 5(2): 187-198, 2004.

4 ‘fllerarasi Rekebetgilik Endeksi 2009 -2010’° Uluslararasi Rekabet Aragtirmalari Kurumu (URAK),2011.

5 Salzman, J., ‘Methodological Choices Encountered in the Construction of Composite Indices of Economic and
Social Well-Being’, 2003.

6 Kaiser, H.F., ‘The application of electronic computers to factor analysis.’ Educational and Psychological
Measurement 20, 141-151, 1960.

7 Youth in Europe A Statistical Portrait, EUROSTAT, Luxembourg, 2009.

8 lllerin ve Bélgelerin Sosyo-Ekonomik Gelismislik Siralamasi Arastirmasi (2003), DPT Yayin No 2671, May
2003.




TH
INTERNATIONAL CONFERENCE FOR

BENTREPHENEURSHIP INNOVATION AND REGIONAL DEVELOPMENT 2[] 1 3 JUNE 20-21, 2013
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE ISTANBUL, TURKEY
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Policy makers and academics agree that entrepreneurship is one of the most
important generating mechanisms of growth and development that support the
worlds’ economies. However, the linkages between universities and the real
socioeconomic and entrepreneurial needs are yet to be established. Although a
variety of measures are initiated at a regional or a national level, there is lack of
coordination resulting in funding overlaps and decreased efficiency and effectiveness
of each measure. Hence, it can be said that the measures taken for supporting
entrepreneurship are rather sporadic. This paper offers a practical insight on the
linkages that can be established between business support providers and business
practitioners through examining a holistic model that has been developed and
implemented in Frankfurt, Germany in order to provide support to ‘wannabe’
entrepreneurs. The holistic mechanism is developed using a socioeconomic
approach and the relevant stakeholders’ role to the mechanism is indispensable in
completing a collective effort. The paper concludes with proposing how a regional
mechanism for supporting entrepreneurship can be established highlighting the
positive implications this might have in the management and coordination of
entrepreneurship support.

Keywords
entrepreneurship, regional development, supporting institutions

1. Introduction

There is growing evidence that entrepreneurship is significantly associated with economic
growth [1]. The Global Entrepreneurship Monitor report demonstrates the framework
conditions that are necessary for understanding the ‘rules of the game’ and determine the
productivity of entrepreneurial activity. Multiple factors and the condition of these factors are
influencing entrepreneurial activity. This urges for action upon these factors in a holistic and
systematised way in order to enhance the potential of entrepreneurial success. Efforts to
support entrepreneurship have been promoted by governments in different forms and include
policy-making, building institutions, capacity building and making investments, and human
capital [1, 2].

This paper focuses on institutions that support entrepreneurship and proposes
complementary activities for supporting the entrepreneurial process combining the main
elements of common archetypes of incubation as described in Carayannis and von Zedtwitz
[2] with networking activities of all the relevant stakeholders in an area or a region. It
presents a practical model of incubation that is designed to support entrepreneurship at all
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the stages of development facilitating entrepreneurial growth and success using a
socioeconomic approach. Finally, the role of the universities in the entrepreneurship
supporting mechanism is explored.

The paper begins with an overview of the role of entrepreneurship and the factors that have
been studied by various researchers as influencing the entrepreneurial success. It presents
the archetypes of incubation models and the main pillars of the incubation process. It then
presents an extended model of incubation and shows how this model has been adapted to
address company’s requirements and needs, synthesising socioeconomic elements. Finally it
presents empirical evidence of the performance of this model implemented in the city of
Frankfurt in Germany and concludes with suggestions for further research.

2. Literature Review

Interest in entrepreneurship has grown rapidly during the last two decades and it is seen as
the linchpin for stimulating economic growth and development [3-6]. However,
entrepreneurship is an activity that is characterised by its multidimensionality and is impacted
by various socioeconomic factors [1].

The debate on how to stimulate entrepreneurial activity is very rich. Research in the field has
demonstrated that entrepreneurship is linked with teaching methods and tools that focus on
action based activities and need to be performed within the context of tertiary, secondary and
higher education is order to nurture entrepreneurial skills and increase the potential of
employability of students [7-9]. Knowledge plays an important role in supporting
entrepreneurial activity [10]. Other research in the field has also shown that entrepreneurship
is highly affected by the condition of the environment in which enterprises are operating [11].
Practically this is translated to the enforcement of the laws and the regulations, the incentives
provided by governments to support entrepreneurship and to attract foreign investments, and
the stability of the taxation system that creates a safe environment for running a business
[12]. Furthermore, the triple helix, the university — industry —government interrelationships are
valued as important determinants of entrepreneurship and innovation [6]. It is also shown
that supporting institutions such as incubators and research centres are viewed as tools for
promoting the creation of new ventures [13]. Entrepreneurial performance is also seen to be
influenced by social factors such as social networks and trust. Social networks are seen to
increase ‘access to information, power, knowledge, capital and other networks’ [14-16].

This paper focuses on the supporting institutions and specifically incubators and the
networking of all the relevant actors supporting entrepreneurship in order to build a holistic
mechanism of entrepreneurship support. Incubators are facilitating the early stage start-ups
providing a supportive environment by offering office space, financial and managerial
support, professional advice and network access [2, 13]. In Carayiannis & von Zedtwitz the
most common archetypes of incubation are presented and they are: the regional business
incubators; the university incubators; the independent commercial incubators; the company-
internal incubators; and the virtual incubators. Further discussion on the incubations
archetypes can be found in von Zedtwitz [17]. According to Bergek and Norrman [13] the
incubators’ model is based on three main pillars: the selection of the incubates, the business
support, and the mediation.
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There are generally two approaches regarding the criteria of selecting the incubatee, the
idea-based approach and the entrepreneur or the team-based approach. In the idea based
approach the focus is given on the idea of the new venture itself and requires the manager
who makes the selection, to have special technical knowledge in the field. Whereas in the
entrepreneur/team based approach the focus is given primarily on the skills, experience and
personality of the entrepreneurs [13].

Business support is a very important element in the incubation process and includes training,
professional advice, and administrative services [13]. The quality, the intensity and the
degree of assistance in administrative and operational requirements of the support is playing
a key role in the success of the incubatees [18].

Mediation refers to the provision of linking the incubatees with the environment for the
purpose of identifying resources, human capital, finance, information, knowledge and
technology [13]. Practically mediation is the networking activity that links the incubatees with
all the potential resources that can influence the success of the new venture. Networking
also refers to the collective effort to support entrepreneurship by all relevant actors in an area
or a region who hold special knowledge and expertise in supporting business ventures. The
values of the networks are widely acknowledged in supporting entrepreneurial activities. The
more developed a network is, the more beneficial it can be for existing or new entrepreneurs
[15].

Most often business support service providers are offering their services according to a
sector, size of business, or a specific target group and without necessary aligning their efforts
and initiatives with other business service providers in the region. This approach of
supporting entrepreneurship has been criticized as being fragmented and insufficient. In
order to shift from such a fragmented entrepreneurship support system towards a holistic
support mechanism that combines all efforts, new insight is needed. Actors that provide
business support in a region need to be part of a well-developed network that involves
government agencies, regional economic development providers, labour offices, chambers,
universities, associations, media and banks [19]. These regional networks can provide
support to potential and young entrepreneurs to overcome the initial hurdles of launching a
new venture.

3. An empirical application

Entrepreneurship according to the Global Entrepreneurship Monitor report [1] start with the
potential entrepreneurs who have spotted an opportunity and believe they are capable of
creating a venture. The next phase includes the initiation of entrepreneurial activity where
entrepreneurs are involved in nascent activities for the first three months and then become
new entrepreneurs. Subsequent phases include the establishment of the new venture or its
discontinuation.

Using the framework developed by Bergek and Norrman [13] which provides the three main
pillars of the incubation process and based on the entrepreneurship phases and the
importance of networking all business support service providers in an area or a region, a
holistic mechanism for supporting entrepreneurship is proposed. This mechanism is named
‘The 4+1 model for supporting entrepreneurship’ and includes support activities categorised
in four main phases and an additional pre phase:




TH
INTERNATIONAL CONFERENCE FOR

BENTHEFRENEUHSHIF INNOVATION AND REGIONAL DEVELOPMENT 20 1 3 JUNE 20-21, 2013
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE ISTANBUL, TURKEY

. approach and admission (pre phase);
. orientation and information;

. planning and qualification;

. start up and implementation; and

. success and growth.

The purpose of the 4+1 model is to represent a clear process that describes the stages
involved in setting up and running a business. The elaboration of the 4+1 model includes the
selection of the incubatees and the business support needed by a new venture according to
the different stages of development. The activities undertaken during the implementation of
the 4+1 model is supplemented by mediation that is networking activities facilitating the
linkage between the entrepreneurs and the required resources. The 4+1 model and the
networking activities as applied by Kompass are analysed below.

3.1 Approach and admission

This is a prephase to the whole process which focuses on communicating the opportunity to
as many people of the target groups as possible and encouraging them to launch their own
business.

3.2 Orientation and information

The 4+1 process essentially starts with an orientation and information phase. This phase
provides the potential entrepreneurs with general information and awareness raising of the
challenges that entrepreneurs may face as well as the risks and the benefits of being a
business owner. Then a meeting is organized with a business advisor to discuss on the idea
of the entrepreneur. The business advisor provides information on the sector of interest and
analyses the potential of the idea with the entrepreneur. Then an assessment of the
competences of the entrepreneur is conducted with the use of profiling tools. The aim of this
activity is to establish that the entrepreneur has the competences and the characteristics that
are essential for becoming a business owner. The selection criteria of the incubatees vary.
The incubatees can be owners of mature business ideas with immediate opportunity to
initiate business activity or immature business ideas that needs further elaboration but
appear to have strong potential. In both cases a mapping activity is conducted to identify the
forerunners that are leading the niche markets in the specific field and initiate collaboration
with them. In cases where technological expertise is required cooperation is established with
high rank regional universities.

3.3 Planning and qualification

The planning and qualification phase includes two interrelated stages that involve planning
and getting the required qualifications. During the planning stage the target market is
thoroughly explored and analysed to identify competitors and elaborate on the competitive
advantage of the proposed idea. Then, the entrepreneur is required to write a complete
business plan. The writing of the business plan is intentionally written by the entrepreneur
with the support of the incubator’s staff in order to acquire the full competences of designing
and planning a business.
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At the same time special training is provided to the entrepreneurs according to his/her
specific requirements. The training covers different topics on: marketing, sales, e-commerce,
organisational strategy and operations, human resources, finance, and innovation
management, and on how to write a business plan.

3.4  Start up and implementation

The start up and implementation phase involves individual coaching and support for starting
and running a business such as registration of the business, and VAT and revenue
registrations. At the same time continuous coaching is provided to the entrepreneurs
covering the everyday issues and problems encountered at a managerial and an operation
level.

3.5 Success and growth

The last phase involves the continuation of coaching for five years after the formation of the
venture and support for planning the future strategy of the venture. This is a very important
phase as it leads to the establishment of the venture and providing the incubatees with the
skills to plan ahead, to set targets, and to develop a strategy to obtain these targets.

3.6 The 4+1 model

The 4+1 model is schematically represented in Figure 1 below.

Pre - Start up
PHASE

Approach > Orientation > Planning > Start up > Success
Admission Information Qualification Implement Growth

Post - Start up
PHASE

(AR RN NN NN N
(AR RN NN NN N

o (business & revenue | |
information (market) research ongoing Coaching

get information registration

" ongoing coaching

"1-2-1 with a business | | ~
get qualifications strategy planning :

use knowledge advisor

. J assessment of business

: meet the team e St_p_arl-u : .

| - business plan development  * register your business
S b - budgeting & f ots. - rogister for VAT & Revenue

- calculate chances & risks

Figure 1 The 4+1 Model for supporting entrepreneurship

The 4+1 model has been designed and implemented by Kompass, an innovation and
incubation center in Frankfurt am Main, in the state of Hesse, in western Germany. The city’s
economic development sectors are: the financial sector, the transport sector, the cultural and
creative sector, the information and communication technologies sector, the biotechnology,
and the medicines and optics sector. Kompass aims at providing business support and
networking activities acting as a “compass” for new entrepreneurs and working in
cooperation and on behalf of the city of Frankfurt, the Frankfurt Employment Agency and the
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federal-municipal Jobcenter [20]. Kompass was established in 2000 and is at present a very
important actor in the field of supporting entrepreneurship. Since 2000, about 17,000
potential entrepreneurs have contacted Kompass, and about 4,500 people have actually
founded a business after attending the centre’s services. About 80% of the businesses
established with the help of Kompass and the elaboration of the 4+1 model are still operating
after five years [20].

The success of the 4+1 model is also partly due to the collaboration network of actors from
the Frankfurt, Main region together with authorities and further institutions of the German
federal state of Hesse. The network, the Rhine Main Net includes the following actors:

o the Town of Frankfurt which provides political and financial support for the establishment of
the Net;

e kompass which is an innovation and incubation centre providing business support;

¢ the Jobcenter which provides business support for unemployed people;

o the Frankfurt Economic Development GmbH which provides business support;

echambers of crafts and commerce providing business support/certification and trade
specific information;

¢ JUMP |hr Sprungbrett in die Selbsténdigkeit, Frauenbetriebe e.V. providing business
support;

e universities which provide access to new technologies, research and information -
cooperation with Johan Wolfgang Goethe University Frankfurt am Main Germany;

e FIZ, Frankfurt Innovation Center for Biotechnoloy, which provides business support,
innovation and incubation services;

¢ RKW Hessen - Rationalisierungs- und Innovationszentrum der Wirtschaft e.V. , which
provides access to finance;

e ConCap Microfinance which provides Micro-Finance;

¢ banks of guarantees which provides loan guarantees;

¢ planning association Hessen which coordinates the interests of its 75 member communities
for major issues, balancing these with regional planning concerns;

e department of Creative Economy which provides business Support for the creative sector;

e government ministry of Hessen which provides political and financial support;

e employers and trade association which provides business support;

ethe Assembly of the European Regions which provides linkages with other European
regions and disseminates the 4+1 Phase Model and the Profiling tool that is used for the
selection process of the entrepreneurs;

¢ HAT e.v. which provides business support and is an innovation & incubation center.

The Rhine-Main Net is a well developed award winning network and is working much like a
public transit system. The actors above provide different business support services and
different competences that are complementary to the needs of the new entrepreneurs.
Kompass is linking the new entrepreneurs with the actors of the network providing them
immediate access to important resources directing them according to individual needs and
requirements.
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4. Conclusions

This paper presented an empirical application of a holistic mechanism for supporting
entrepreneurship in the area of Frankfurt using the incubation framework that involves three
basic pillars, namely the selection, the business support and the mediation elaborating on
Bergek and Norrman’s framework [13]. The application of the 4+1 model and the networking
of all the relevant actors to support entrepreneurship is based on providing individual support
caring for socio-economic factors. Along with financial and market economics, the individual
approach considers not only personal aspects such as motivation, social background,
specifics of the business sector and mentalities, but also expertise and entrepreneurial core
skills. The 4+1 model also successfully applies gender aspects in a mainstream context, due
to the fact that women and men have different requirements with respect to their professional
lives, needs and situational perceptions.

The 4+1 model along with the networking of the relevant actors provides a holistic
mechanism for supporting entrepreneurship. This mechanism also provides a framework that
can be used to enable stakeholders that provide entrepreneurship support to redesign and
improve their services in order to achieve effective and efficient collaboration within a specific
area or a region. The role of the universities should further be explored in providing access to
information and new technology that is well calibrated with business real needs.

The 4+1 model and the Rhine Main Net has been disseminated as a good practice to other
European regions through the ENTREDI project, an INTERREG IVC project aiming at
fostering entrepreneurial diversity. The 4+1 model along with the Rhine Main Net has been
disseminated in order to inform policy makers in designing and implementing business
support strategies. However, there is need to be tested for its applicability in other regions
and the results need to be compared depending on the different context conditions.
Furthermore the model needs to be compared with other models in terms of the short term
outcomes and the long term impact it may have in achieving certain goals.
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Most Southeast European countries experience constrains in relation to science,
technology and innovation policies. The main obstacle to achieving sustainable
innovation systems in these countries is the lack of sustainable and long lasting
cooperation in the field of technology transfer between the private sector and the
universities. This article gives a critical overview of the theories claiming that most of
the innovative activities depend on the (non)existence of certain preconditions which
lead to agglomeration economies and clustering of small firms around research
universities in so-called technology districts, scientific parks and regional innovation
systems. The article builds upon the scientific literature exploring the geographic
aspects of knowledge externalities and the localized relationships between the main
stakeholders of the triple helix innovation model in the Southeast European countries.
It features the results of a survey conducted over 50 Macedonian high technology
firms. We attempt to create a methodology for testing the effect of agglomeration on
university technology transfer by relying on a triad of variables, i.e. university patent
citations, number of graduates finding jobs in the area, and number of local faculty
spin offs. This work gives a unique perspective to the analysis of agglomeration
economies and their impact on the success rate of the university technology transfer
by expanding the normative and socio-cultural model of Gilson [1]. The empirical data
complement the theoretical observations of the authors of this article.

Keywords
Agglomeration economies, Innovation stickiness, Technology parks, Triple helix innovation

1. Introduction

The correlation among agglomeration, externalities, and regional growth is a question that
requires extensive empirical and analytical investigation. This article hypothesizes that
entities that cluster in geographic space take advantage of external economies and develop
more rapidly than do isolated entities. In geography of innovation stickiness, knowledge
spillovers are major drivers of technological progress and economic growth [2,3].

Innovation, unlike other parts of the value chain, is immobile, and exclusively occurs within
the innovative agent. The main reason for this is the cognitive complexity of the innovation
process. This in turn, has traditionally motivated the innovating firms to locate innovation
activities in one place, in a process known as innovation stickiness. However, due to the
globalization of capital, goods, services and knowledge, recent empirical research has
pointed out that the innovation, as part of the value chain, has also become integrated in the
global economic flows. New horizontal and democratic relationships, instead of vertical
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integrative processes, are taking place between innovative agents [4]. This has transformed
the geography of innovation [5]. Today, instead of having several eminent innovation centers
on global level, there are numerous dispersed innovation loci [6].

There are four key factors affecting the globalization of innovative activities: (i) institutional
transformation through liberalization; (i/) development of general purpose technologies (for
instance, information and communication technologies); (iii) transformation of markets,
competition and industrial organization (in particular the vertical specialization through
creation of networks); and (iv) adjustment of the corporate strategies and the business
models to the changes in the global environment [7]. Differences exist with respect to levels
of innovativeness between different industries. For instance, technology intensive industries,
such as the electronics industry, biotechnology, chemical and pharmaceutical industries, go
through rapid internationalization of their R&D activities [8].

Both the neoclassical growth theory (Solow—Swan growth model, exogenous growth model)
and the endogenous growth theory are based on the same premise that the relatively high
levels of poverty faced by developing countries are, in part, result of the differences in the
pace of technological development between the North and the South. The proponents of the
neoclassical theory assert that technology per se is a universally accessible and applicable
good, and that differences with respect to the levels of technological development come as a
result of differences with respect to ownership of goods, such as plants or roads. On the
other hand, the proponents of the endogenous growth theory assert that differences in
ownership of ideas and the level of ability to absorb new technologies are the main reasons
for the existing developmental gap between the North and the South. Accordingly, the public
policies should be focused on finding the right equilibrium between the technology acquired
and the level of skills needed for its absorption and diffusion, i.e. the appropriate level of
human capital [9,10].

One of the main benefits of globalization is the creation of the possibility for developing
countries to tap into the technological achievements of the developed world. The economic,
political, legal and cultural integration has resulted in increase of the total factor productivity
and per capita income of the developing countries. Empirical studies show that developing
countries that import technologies from the developed world experience rapid increase of
total factor productivity [11,12]. However, the term “developing countries” covers a wide array
of countries, and the results of the aforementioned studies are applicable exclusively to the
emerging upper middle income countries, such as Brazil, China and India. It is unclear
whether the results of these studies can be extrapolated to middle income countries, most of
which are faced with poverty issues [13].

The distribution of per capita incomes between countries will ascend without change in its
scope, only if distribution of technological absorption ability is constant, i.e. all countries are
capable of accepting the new technologies on equal footing. To influence the distribution
scope, the technologically inferior countries should accelerate their technological
development in terms of achieving higher technology growth rate than developed countries.
In the long run, this is only possible if the technologically inferior countries substantially
enhance the quality level of their educational and scientific systems. The supply of highly
educated staff in technologically inferior countries affects the extent and scope of the
sophistication of the technology that can be absorbed and used by the local economy. At the
same time, the scope and level of sophistication of new technologies injected into the local
economy affect the creation of demand for highly educated staff. Globalization benefits might
serve as a generator of the technological development of technologically inferior countries
such as the SEE countries [14].

The global economic environment is experiencing a number of important changes that
accompany the technological development of technologically inferior countries. Globalization
affects the increase in the overall technological intensity of goods and services, thus making
technology a key factor for the competitiveness of the countries. Also, the complexity of
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global competition contributes to the emergence of differentiated products and
manufacturers, which in turn implies the need for accelerated innovation in certain industrial
sectors. Furthermore, at a time when the technological intensity of goods and services
increases, and their life cycles are reduced, research and development costs are on a
constant rise. Large multinational corporations are faced with pressures to globalize their R &
D activities, as a high added value, within their corporate networks. Under certain
circumstances, this creates the opportunity for developing countries for accelerated
technological development [15].

Such technological changes lead to creation of specialized types of corporate R&D units.
Products and services have become modular as a result of the standardization of matrices of
their components [16]. For instance, the development of information and communication
technologies enables businesses to allocate different tasks globally through intra-company
information networks. The emergence of new technologies that do not require large industrial
experience and whose R&D can be easily globalized and separated from the production
process (e.g., microelectronics, biotechnology, software development) provide opportunities
for technological development of developing countries that have abundant and well-trained
scientific and research staff in these areas. The process of modularization of R&D in these
industries creates fertile ground for division of R&D activities into basic and advanced.
Certain basic activities can be performed in low-cost countries, and thus contribute towards
their technological development [17]. Of course, this low-cost strategy undertaken by certain
developing countries cannot generate sustainable economic growth in the long run [18].

2. Spatial mobility of knowledge transfer and the ability to absorb
new technologies

Innovation and technical change play an increasingly important role in the development of
the competitiveness of firms and economic growth in developing countries [19]. The modern
theories of economics of innovation and technological change include the spatial context
within the innovation matrix. Geographic space is increasingly emerging as a key factor in
explaining the origin and diffusion of innovation and technology transfer. It has been argued
that the geography of economics is based on the so-called spatial concentrations [20]. This
hypothesis is valid for both production and innovation activities [21]. These authors point out
that the models of knowledge production can be implemented more effectively in spatially
clustered observation units than in units that are analyzed in isolation without taking into
account the context of space. The main objective of the economic literature that deals with
the study of spatial innovation is to (/) study and understand the mechanisms that encourage
spatial clustering of innovative activities (clusters give rise to research parks or parks of
knowledge) (ii) understand the mobility of knowledge and the transfer of technology and (iii)
understand the increased ability for technological absorption of entities that share the same
geo-economic space.

Spatial clustering and creation of geo-economic space are problems closely related to the
issues of technology transfer and knowledge spillovers. The knowledge generated in
research laboratories, and its spillover into the geo-economic space, represent an important
source of technology [22]. However, despite the fact that the geo-economic space plays an
important role in determining the degree of success of a technology transfer project, there is
a dearth of research articles studying the interaction and relationship of the transfer of
technology, knowledge spillover and geo-economic space. Grossman and Helpman [23]
analyze the actual mechanism through which technology and knowledge are transferred
between individuals, while Krugman [20] points to the fact that the empirical measurement of
knowledge is a difficult undertaking because of its invisible, i.e. tacit flows [24]. The analysis
of this problem encompasses several issues that form a "Gordian knot": What are the
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effective mechanisms for technology and knowledge transfer in general? How could we
measure the impact of technology and knowledge in the context of geo-economic space?
Are the technology and knowledge spillovers geographically limited?

The creation of technology parks, technological and industrial zones and business incubators
only confirms the importance of geo-economic space for successful technology transfer.
Numerous examples from the developed countries’ practice confirm this observation, such as
the Silicon Valley in California, the Research Triangle Park in North Carolina, and the Route
128 near the Massachusetts Institute of Technology (MIT) in Boston, Massachusetts [1].
Alfred Marshall coined the concept of “industrial district”, which represents a spatial
concentration of firms in same or similar industry [25]. The term “agglomeration economy”
pertains to economies of scale that are considered as inputs and external factors to a firm,
but internal factors to the region in which the firm operates in synergy with other firms having
similar activity. Because of the spatial concentration of firms in the industrial district such
inputs are easily available to the firm. The increase of number of firms coming from the same
or similar industrial sector in the region generates increase in the number of workers who
migrate to the region, and who possess the qualifications required to perform the activities of
the firms operating within the region. This process generates a positive communication loop,
since migration of skilled workers attracts more companies from the same or similar industry
in the region. This inevitably reduces the price of the highly skilled labor in the region [25].
The modern economic thought has started examining the new economic geography [26], and
has scrutinized the phenomenon of industrial clustering. Knowledge as an input is important
for the overall success of high—tech industrial districts. Studies in this regard start to pay
attention to the dynamics of industrial districts at the expense of studying the conditions that
dictate the equilibrium of the industrial districts. These studies find that industrial districts
have certain trajectory of development. Consequently, the location of industrial districts does
not come as a result of the invisible hand of efficiency, but rather as a result of a set of
factors that are associated with transiency and serendipity. In order to study the functioning
of an industrial district, it is necessary to know its history.

3. Dynamics of high — tech districts in Southeast Europe: case
study of the Republic of Macedonia

The first known usage of the term “Southeast Europe” was by Austrian researcher Johann
Georg von Hahn (1811-1869) as broader term than the traditional Balkans [27]. Highly
heterogeneous and distinctly colorful, the countries of Southeast Europe frequently produce
more history than they can handle. Despite the cacophony of complexity, the countries’
commonalities have resulted in their joint treatment, exemplified in a multitude of political and
socio-economic transnational cooperation models (e.g., the SEE Cooperation Initiative, SEE
Cooperation Process, SEE Media Organization, Stability Pact for SEE, etc.). Accordingly,
this article gives an overview of the brain drain issue in Southeast European countries.
Further in-depth studies may be employed to additionally probe the specifics of individual
SEE countries with respect to the issue of brain drain.

The dissolution of the past regimes, weak economic structure, low level of production, low
performance results of the educational system, high level of public debt, high unemployment
level, low contribution of the SMEs to innovation, and the lack of motivation, commitment and
trust, had enormous negative impact on human capital development in the SEE countries.
Two contemporaneous processes have been taking place, one associated with “external”
brain drain, i.