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Table 1b. Characteristics of the sample granted by the Development of Technology and
Innovation support program

Number of Firms with respect to Location

Industry Number KOSGEB Industrial Zones Tech. Dev. Zones Other
Centers & Techno parks

Manufacturing 221 45 62 24 90

ICT 85 38 - 25 22

Sci. and 18 9 2 5 2

Tech. Activities

Other 4 - 1 - 3

Table 1 gives the characteristics of the sample, which provides a distribution of the firms with
respect to location and industrial sector for the two types of funds, separately. Location is
specified by means of four different levels that are KOSGEB technology development
centers (TEKMER), industrial zones, technology development zones and techno parks, and
other locations. KOSGEB established technology centers that are referred to as TEKMER by
collaborating prestigious universities in major cities. Industrial zones comprise organized
industrial zones and small industry zones. ldentifying location is important here as there are
many firms in this data set that are located in technology development centers and techno
parks that are established by the Ministry of Science, Industry and Technology to promote
the innovativeness of SMEs. Various grants and soft loans, tax reliefs, exemptions, and
other tax-based supports are provided to the tenants of these centers to boost their
innovation activities.

Tables 1a and 1b reveal that 22.38 % of all firms that are supported through funds for R&D,
Innovation, and Industrial Applications are located in KOSGEB technology development
centers whereas 18.59 % are located in technology development zones. Corresponding
percentages are 28.05 and 16.46 % for firms that are supported through funds for
Development of Technology and Innovation.
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Figure 1. Partition of funds for R&D, Innovation, and Industrial Applications and
Development of Technology and Innovation with respect to industry sectors
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Figure 1 presents the partition of the funds across different industrial sectors. As the figure
reveals, a high percentage of firms that have been supported through both support funds lie
within the manufacturing sector with 62% and 67% for funds RDInnovind and DevTechinnov,
respectively. Firms that are classified in information and communication technologies follow
the manufacturing sector with a share of 23% and 26% for RDInnovIind and DevTechinnov,
respectively.

A firm’s innovative activities tend to stimulate net sales. Different measures of firm
performance are utilized in the prior literature as they are briefly summarized in Artz et al.
(2010). Focusing on the net sales aspect of firm performance, we consider net sales as the
dependent variable in this study. Because firm size contributes to the variation in firm
performance (Kotabe et al., 2002), we control for firm size measuring the size as the
logarithmic function of the total assets. To control for industry effects, we define a dummy
variable for each industry. Three binary dummy variables are defined to indicate the
industrial sector of the firm: DManufacturing, DInfandComm, and DOther. Similarly, a
dummy is associated with the location of each firm. DSecKOSGEB, DSeclIndustZones,
DSecTechno, and DSecOther represent the regions of the firms in our data set.

2.2 Regression Analysis

We investigate the effects of the support funds (funds for R&D, Innovation and Industrial
Applications and funds for Development of Technology and Innovation) on firms’ net sales.
We test the effect of two funds separately which we refer to as model 1 and model 2.  While
firms in our data set has been granted by two different types of support funds by KOSGEB,
we have only three years of data for each type of the support funds. 581 firms received
RDInnovind funds between years 2010 and 2012 while 328 firms received DevTechinnov
funds between 2009 and 2011. Thus, we investigate the effect of the sum of two funds on
firm net sales to increase the time span of the data. The regression equation takes the
following form where InnovFunds reflects the RDInnovind, DevTechinnov, or TotalFunds.

Table 2. Pooled regression analysis of the support funds

Model 1 Model 2 Model 3

RDInnovind 0.06113

DevTechinnov 0.00443

TotalFunds 0.0410**
Size 0.56604*** 0.50283*** 0.49486***
DSecKOSGEB 0.11146** 0.15** 0.08873***
DSecIindustZones 0.11910**  0.18553*** 0.10765***
DSecOther 0.09487*  0.24744*** 0.12658***

DManufacturing 0.02981 0.10073 0.08540***
DinfandComm 0.02072 0.05115 0.01503
Adj. R? 0.3690 0.3290 0.2964

Notes: Dependent variable= Net Sales. Regression coefficients are standardized. *** (**,*)
indicate 1%, (5%, 10%) level of significance.
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The indices i and t represent the firm and the year, respectively. e_(i,t) is the error term.
Technology development zones and technoparks are chosen as base dummy for region
whereas firms that are classified in industrial sectors referred to as other includes industrial
sectors such as wholesale, construction, electricity is chosen and chosen as base dummy for
industrial sector.

Table 2 provides the parameter estimates of the regression models that are considered in
this study. The positive and significant impact of TotalFunds on net sales indicates that
support funds for national innovation policies result in an increase in net sales of the small
firms that are supported through these funds. Size is also positively related to net sales of
SMEs. According to Model 3, while firms in manufacturing industry has a significant and
positive impact on net sales as compared to firms that are classified in other industrial
sectors, we do not observe this significant and positive impact for firms in information and
communication industry. With respect to location, firms that are located within the KOSGEB
technology development centers, industrial zones, an in other location significantly increase
the net sales. Firms that are located in technology development centers and technoparks do
not positively contribute to net sales. About 60% of all firms in our data set is classified in
manufacturing sector. This can be partially explained by the fact that a significant portion of
firms in our data set are classified in manufacturing sector and most of these firms are
located in industrial zones.

3. Conclusions

Despite the increased policies and support funds for nurturing innovation activities of small
firms all around the world, quantifying the effects of these polices on firm productivity or
performance has long been neglected. While developing policies and supporting SMEs is
crucial for the survival of small firms, systematic statistical measurement of SME policies is
needed to improve the effectiveness of these policies. We measure the effectiveness of
support funds provided by one of the largest public agency in this field in Turkey, the Small
and Medium Enterprises Development Organization (KOSGEB). Yet, comparative studies
among different sources of this kind of support within Turkey as well as cross-country
comparative studies must be done to analyze the impacts in the long run.

This research contributes to the literature by examining the effects of support funds on firm
net sales. 844 SMEs that receive financial support from KOSGEB are tracked during the
years 2009 and 2012. Most of the SMEs receiving these funding are active in manufacturing
and information and communications sectors. According to the regression results, support
funds significantly increase the firms’ net sales. Besides, firm size positively contributes to
net sales. Our results also reveal that manufacturing firms have higher net sales as
compared to other firms. Moreover, firms that are located within KOSGEB centers, industrial
zones, and other regions have higher net sales than firms located in technoparks and
technology development centers. This can partially be explained by the fact that most of the
SMEs supported by KOSGEB are manufacturing firms that are located in industrial zones
and KOSGEB centers. A significant portion of the firms that are active in information and
communication technologies, although small in count, are located in technoparks and
technology development centers. While these knowledge-intensive small firms have more
potential in nurturing innovativeness of the economy by developing value added products
and services, most of them are so small that cannot compete with their larger counterparts.
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Innovation requires high R&D investments that are typically risky and outcomes are uncertain
in the short-run. Small firms often lack the resources to invest in R&D and innovate.
Nevertheless, our analyses indicate that supports for innovation pay off in terms of higher net
sales for manufacturing SMEs. This does not necessarily suggest that innovation results in
lower or non-significant benefits in financial measures for firms that are specialized in
information and communication technologies. Since the data span of this study was limited
to a few years (i.e., from 2009 to 2012), the non-significant effect of other industrial sectors
other than manufacturing could only be inferred rather than be generalized. Future research
should collect longitudinal data on a larger number of firms that is more balanced with
respect to different industrial sectors.

This study has key implications for government agencies, practitioners and researchers. The
findings of this study shed light on the essential role of innovation policies and supports on
fostering the innovation activities of Turkish SMEs. From Turkish Government’s perspective,
support funds for innovation results in higher financial performance for those SMEs that
benefit from these funds. The solid empirical evidence can further accelerate future support
programs within KOSGEB and other private and public sector agencies. KOSGEB and
similar agencies can improve the effectiveness of the support programs in the long-term and
establish new funds and support programs to further foster the innovation. The findings can
also be used to compare similar effects in different countries at least from a researcher’s
point of view.

The sample for this study was drawn from KOSGEB, which was limited to a few years that
are from 2009 to 2012. Given the small range of time in our sample, we investigate the
contribution of support funds in current net sales. A larger range of time would allow us to
investigate the effect of support funds for innovation on the differences in financial firm
performance before and after funding which opens a new avenue for future research. The
research model should be tested further using samples from other supporting agencies and
countries. In this study, the firm performance is measured using net sales in considering that
investments in innovation will be reflected in financial firm performance. However, there are
other important measures of innovation outputs such as patent count and number of new
products and services that would be used to test the contribution of support funds in
innovation on these measures of innovation outputs. Moreover, there exist other factors
such as firm’s age, firm’s technology and R&D investments, and entrepreneurship capital,
which can also affect (marginal and joint effects) the firm’s innovation performance. Since it
is not easy to quantify factors such as entrepreneurship capital, further data need to be
collected through surveys and interviews.
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Abstract

The management of Intellectual property rights is becoming increasingly important in the
21° century knowledge society. Patents are especially important for engineering design and
R&D teams. However, there is a lack of educational resources in this area. There is an
increasing need to enhance the university curriculum with appropriately designed courses
focusing on patent development strategies. There is therefore a need for the development
of such academic courses by using publicly available resources and by focusing on cost
efficiency. The focus on the balance between cost and educational efficiency is especially
important within the context of the economic challenges which are drastically limiting the
financial resources of all universities.

In a previous contribution presented at the ICEIRD 2012 conference we have discussed our
finding that technology entrepreneurs in general are interested in more education on the
patent system [1]. In this paper we will examine the current literature addressing the subject
of teaching patent development to engineering students and entrepreneurs. The review will
primarily focus on literature that supports the teaching of patents to engineering students.
With the advancement of the internet a number of patent offices are offering online tools
that can be utilized in the teaching of the patent system, we will provide a review and
analysis of these tools resulting in a suggestion for a patent course syllabus corresponding
to an average student workload of 5 ECTS.
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1. Introduction

The management of Intellectual property rights is becoming increasingly important in the 21%
century knowledge society. There are multiple reasons for such growing importance. One of them
is the increasing openness, interdependency and accelerated internationalization of technology-
driven firms within the context of ongoing globalization processes. Patents are especially important
for engineering design and R&D teams as they contain the description of emerging technologies
developed in cooperation with both internal and external partners. These trends are in the process
of affecting the content of academic engineering programs worldwide which now emphasize the
need for the acquiring of both engineering and management skills. In this sense there is an
increasing need to enhance the university curriculum with appropriately designed courses focusing
on patent development strategies. It is true that there are many examples of courses focusing on
the professional development of patent experts. However, there are very few examples of such
courses within the context of master engineering programs. The development of such courses by
focusing on the expertise of patent firms could be very expensive and may not be economically
justified. There is therefore a need for the development of such academic courses by using publicly
available resources and by focusing on cost efficiency. The focus on cost efficiency is especially
important within the context of the economic crisis which is drastically limiting the financial
resources of universities.

In our contribution to the ICEIRD 2012 we have found that technology entrepreneurs in general
ask for more education on the patent system [1]. In this paper we will examine the current literature
addressing the subject of teaching patent development to engineering students and entrepreneurs.
The review will primarily focus on literature that supports the teaching of patents to engineering
students. With the advancement of the internet a number of patent offices are offering online tools
that can be utilized in the teaching of the patent system to engineering students and entrepreneurs,
we will provide a review of these tools. In the conclusions a suggestion for a patent course syllabus
corresponding to an average student workload of 5 ECTS is described, including a summary of the
relevant literature and suggesting a list of online tools that could be used for a cost efficient course
development.

Patents are often associated with a tedious process from conceiving an invention to the granting of
a patent. Most scientists and engineers see the demand for patent filing before publication as
prohibitive to their research career. But fully understanding the patent system allows them to both
patent and publish their research results without significant delay. Moreover a — often overlooked —
feature of the patent system is that most technical developments are (also and often only)
published as patents and thus patents contain a wealth of technology information. Patents are a
valuable source for technology information and they are freely available for scientists and
engineers having the skills to search patent documents. Moreover understanding and being able
to benefit from the patent system is part of the “Engineering Library Literacy”’[2] .

2. Methodology

Our search for materials related to the subject were performed in the period between May and
November 2012 on the internet and in databases such as Compendex and Web of Science, using
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relevant keywords to cover the area of “Teaching patents to entrepreneurial engineering students”.
The search revealed a number of approaches to teaching patents to engineers and — as seen in
figures 1 and 2 some limitations in the results were necessary. The searches dealing with
“teaching patents to engineers in a separate course from a technological point of view” resulted in
a number of web pages and less than 20 scientific articles or conference papers covering the area.
This material is dealt with in the analysis below. In figures 1 and 2 below we have depicted the
selection process we undertook in the literature review phase. The cutoffs are either dealt with
other places or not relevant to our subject. The two subjects “Teaching to understand the patent
system” and “Using patents in Entrepreneurship teaching” are discussed in this article.

Figur 1 Overview of subject matter included in the review

Include Teachingin
| other courses

+ Ethical consideration

IPR Teaching From legal point of
view

- From economic point
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separate course

. From technical peint
of view
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3 Results

3.1 Understanding the patent system

The first question that was raised was whether the patent teaching should be a course for itself or
it should be introduced through the incorporation in other courses. This dilemma is discussed by
Roach et al [3], Soetendorp et al [4] and others. They argue that due to a generally crowded
syllabus the right way to introduce patent teaching in engineering programmes is to include the
subject in another, relevant course. Kaplan and Kaplan [5] argue that IP teaching in general
should be included in other engineering courses, even on the freshman level.

Starkey et al [6] investigated the general knowledge on Intellectual Properties (IP) amongst
students and teachers in New Zealand secondary schools. In general less that 50 % were able to
give correct definitions to subjects such as: patent, copyright, registered design or trademark. For
patents less than 25 % of the teachers were able to give a correct definition to the subject “patent”.
We have chosen to work on patent teaching in a separate course, supported by Soetendorp [7]
who states that a large number of professors are reluctant to include IPR teaching in their classes
as they don’t feel confident teaching an area unfamiliar to them.

3.2 Various teaching methods

Soetendorp [4] mentions 5 ways to teach patent understanding:
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e The case method

e The problem solving method
e The simulation model

e The clinical method

e The doctrinal method.

The first four are characterised by student activating learning. A course with activated students
produces the highest learning. This is amongst others achieved by Henry and Richey [8] who
describe a course where law students and engineering students act as professionals that must
work together in joint projects. The law students must advice the engineers on the IPR situation
and the engineers must work on formulating the technologies to make them understandable to the
law students.

Schox and Chesney [9] suggested and used cases to introduce students to the differences and
relationships between “Patentability” and “Infringement”. Four cases are assigned by the students
to a 2 x 2 matrix covering the four combinations of infringement/non infringement and
patentable/non patentable.

Figur 2 Continued from Figure 1: The subjects investigated in this article.
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3.3 Suggestion of a general syllabus with an active learning strategy

Based on our literature review and our own experience in teaching IPR and patent understanding
to engineering students, we have suggest the outline given below for a course teaching intellectual
properties to engineering students at university level. We have focused on describing a course
where the engineering students learn to appreciate the patent system as a tool for technology
information by class room teaching in combination with freely avaliable online tools. The aim with
the described course syllabus is to introduce the students to a general understanding of the patent
system and to give them an opportunity to explore the patent system as a tool for technology
information. As argued above an active learning approach is the most fruitful when teaching
engineering students patent understanding, therefore a lot of practical exercises where each
student, or small groups, work on the exercises on an individual basis. The course is intended to
cover the workload of 5 ECTS for an average student (approximately 130 to 150 working hours for
the average student). The course is constructed in such a way that first part of the course is a
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general introduction to the IPR system (corresponding to 2 ECTS workload conducted during a one
week intensive course). This part is conducted as class room instruction with on-class exercises.
This first part of the course is a blend of professor lecturing and student group work. Minor
exercises on using the public available patent databases for patent searching is included to
familiarize the students with that resource for further in depth work during the exercises in second
part of the course.

The second part of the course is a number of exercises that the individual student has to work
with. This part is suitable for distance instruction. The student builds a portfolio of exercises in this
second part and approval of the portfolio is required to pass the course. Thus the course is
structured in such a way that an external professor could be engaged for the one week intensive
basic instruction and the remaining course could be conducted as distance learning. The portfolio
can be used for assessing the student but assessment can also be an oral exam based on the
students learning from the portfolio assignments.

Students preparation before showing up on class, read the book “Intellectual Property
Management: A guide for scientists, Engineers, Financiers and Managers.” [10]

In our literature review we have only investigated patent teaching as it is most relevant to
engineering students but in the suggested syllabus below an introduction to other types of IPR are
included. It is our experience that students often confuse the various types of IPR and their use.
Therefore we find that a short introduction to the most frequently used IPR (Copyright, Trademark
and design protection) is most relevant.

Tabel 1: Overview of 5 ECTS Patent course syllabus

Content Exercises Online ressources to be utilised
2 ECTS
(one week
course)

Introductory | Junghans et

readings al
Day1 General intro | Work on | www.ohim.eu,
to IPR, legal | Trademarks | http://wipo.int/academy/en/courses/rp_catalog/index.
aspects, and Design | jsp “Primer on IP”
invention protection
disclosures
and other
types of IPR

than patent

Day2 General Exercise on | hitp://www.wipo.int/about-ip/en/iprm/ chapter 2 on
introduction writing  an | patents
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subjects as
chosen by
students in
relation to

to Patents, | invention

the  history | disclosure

behind the | based on an

system, invention

organisations | given by the

in the patent | teacher

system,

general

aspects on

patentability

and

searching

patent

databases.

Day3 Introduction Introduction | “How to get a European patent”: https:/e-

to the | to exercise | courses.epo.org/course/view.php?id=50

anatomy of a | aiming  at

patent training  of

document, searghmg, “Theory of Inventive step and the problem/solution

databases:, readlng‘ and approach httos://e-

deeper into | evaluating | ., ,rse.epo.org/course/view.php?id=65"

novelty, enforceabilit

inventive y of patents

step, about

claims, IPC, “About the international Patent Classification

file system”: http://www.wipo.int/classifications/ipc/en/

inspection
“Searching for patents with Espacenet”: htips://e-
courses.epo.org/course/view.php?id=41
“‘European Patent register assistant”: https://e-
courses.epo.org/course/view.php?id=157

Day4 Wrap up on | Continued
exercise, work on day
repetition of | 3 exercise
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the exercise

Day5

Student
presentation
of their
exercises —
as poster
presentation
S.
Introduction
to the
commercial
aspects  of
the patent
system

Licensing
Game

End
course

of

‘Intellectual Property in Business”:

courses.epo.org/

https://e-

3 ECTS (a
number of
assignment
s during a 3

The portfolio exercises are supposed to challenge the students on the edge of their
learning from the one week intensive course. They should be carried out by
students on an individual basis, supervised by the professor.

month

period)

Exercise 1 Review on status of The
European Unitary Patent

Exercise 2 Literature review on Patent
Mapping and an exercise in
patent mapping in relation
to a local company.

Exercise 3 A patent search exercise

Exercise 4 Infringement exercise

Alternative exercises for the student work portfolio could be a): Writing a patent application on a
fictious invention provided by the professor, or b) Advising a company on which IPR protections to
undertake based on a given business plan.

The business aspect of the patent system is only briefly touched upon in the suggested course.
The subject of IP strategy and its relation to a company’s technology management requires some
further discussion.
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3.4 Available online or web accessible materials:

EPO e-learning: The European Patent Office has developed an extensive e-learning site
(www.epo.org/e-learning) providing materials from general introduction to patentability and
searching to more advanced subjects. From this material it is possible to provide the students with
online learning resources as a supplement to the class room teaching. The only drawback of these
resources is that the EPO regularly reshuffles the website, thus the links to specific e-learning
sequences are lost. The World Intellectual Property Organisation (WIPO) also provides an
extensive e-learning program, found on the WIPOs web- page together with other learning offers to
students: http://www.wipo.int/portal/en/resources_students.html.

A large number of patent office’s provides the opportunity to search patents online including the
WIPOs Patentscope where all PCT applications can be searched in full text and there is an
immediate access to the corresponding file inspection, USPTO provides a database supporting
searches for US patent applications from 1790 to today — searching in full text from 1971 and
distinguishing between patent applications (which not necessarily reflects the actual prohibition
right granted) and granted patents within the US jurisdiction. The SIPO (Chinese patent
organization) provides a database covering Chinese patents and also provides — in cooperation
with the EPO — a Google based translation of the Chinese patents to English. Here it should be
mentioned that the WIPO Patentscope provides the opportunity to look up Chinese phrases and
perform a full text search in Chinese patents from the found Chinese phrases. Finally the EPO
Espacenet database should be mentioned as an easy to use search facility covering the patent
documents from more than 90 countries, with an extensive help function. Similar to the WIPO the
Espacenet provides link to the corresponding file inspection (via INPADOC or the European Patent
Register (for EP applications)). It is recommended that the students are introduced to more than
one of the mentioned databases as searching only one database might give a too narrow list of
relevant documents even though the same keywords are used in the databases.

In a joint project the European Commission and The European Patent Office has developed the
“Ip4lnno materials” www.ip4inno.eu where online lectures on Intellectual Property in relation to
business can be found.

3.5 Other tools for the teacher

The IPR inexperienced professor might look for inspiration when preparing the lectures in
“Teaching of Intellectual Property” [11] written by a series of professionals and edited by Yo
Takagi, presently Assistant Director General, Global Infrastructure at WIPO. The book covers
inspiration to IPR teaching to both law and non-law students within the majority of IPR issues.
Inspiration might also be found in the ip4inno teaching kit issued by the European Patent
Organisation and the European Union. The kit is originally developed for business consultants, but
covers a broad range of IPR issues also relevant to the engineering student. It is issued in a
number of languages as it is an “open license” kit where you are invited to upload a new language
version of the material. Finally The European Patent Office has developed a “Patent Teaching Kit”
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and an “IP Course Design Manual” directed towards university professors. The kits are available
free of charge from the EPO.

4 . Using patents as a foundation for entrepreneurship teaching.

A number of references are suggesting or have actually been using patents as starting point in
entrepreneurship and/or innovation education of engineers. Douglas Arion et al [12] describe the
“InovaED” at Cathage College. Here the local technology transfer office provides a number of
University or company patents that are still maintained, but are off-strategy to the assignee
company. The patents are used in courses where ideation, creativity and business development
are taught. An alternative approach is to let the students invent their own technologies and
products and ask them to investigate the patentability of their inventions through searching the
online patent databases. This approach is described in various forms by Cook et al [13],
Swamidass et al [14] and Ruiz [15].

5. Conclusion

In this paper we provided a literature review focusing on existing approaches to teaching patent
development to engineering students and entrepreneurs. The analysis of some of the existing
approaches in combination with our own educational experience resulted in a suggestion for a
patent course syllabus corresponding to an average student workload of 5 ECTS. We believe that
the suggested syllabus could be additionally developed or refined by others in their attempt to
adapt it to their own educational context. Furthermore a course on intellectual property strategy for
entrepreneur and startups could be relevant. In our literature survey we also identified a number of
interesting references which combine patents with entrepreneurial and creativity teaching.
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The aim of this paper is to investigate the impact of Information Communication
Technologies (ICT) and innovation activities on entrepreneurial businesses using the
Business Environment Enterprise Performance Survey (BEEPS) firm-level data in the three
rounds: 2002, 2005 and 2008. The novelty of this research is based on the idea of studying
the usage of ICT and innovation activities on performance of entrepreneurial businesses by
using dynamic approach so that we can estimate the adjustments that arise from the impact
of ICT and innovation activities. The rapid technological development and the growing use of
information technology (IT) in business organizations have become the centre of attention in
past few years. A bulk of literature has been published on the use of IT in different industries,
different types of business organizations and in different areas of business management. On
the other hand, the probability of entrepreneurial businesses to undertake innovation
activities has shown to enhance firm performance. This study implements various
estimations on BEEPS observations to test whether the change in the usage of ICT and
other innovation determinants have increase the probability of firms to undertake innovation
activities.

Keywords
Entrepreneurial Businesses, ICT, Innovation Activities, IV technique

1. Introduction

The impact of innovation activities on economic growth has been studied extensively for
developed market economies. There is ample evidence in the literature that US experiences
higher labour productivity growth than the EU and that the increase is attributable to greater
development of innovation activities [1-2]. In order to increase the innovation activities
undertaken by firms in the EU the Lisbon Strategy set a goal for Europe to become “the
world’s most competitive and dynamic knowledge-based economy in the world, capable of
sustaining growth with more and better jobs and greater social cohesion” by 2010. Although
the EU failed to achieve this goal, the aspiration to achieve this status became the first
priority area of the ‘Europe 2020’ Strategy, which is ‘smart growth’ through the development
of knowledge, innovation, and education [3]. Accordingly, the EU has set itself an ambitious
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target - the Barcelona objective - of increasing R&D expenditures to 3 per cent of GDP in
particular by improving the conditions for R&D investment by the private sector, and
developing a new indicator to track innovation [3]. In order to accomplish these goals the
OECD has prepared an ‘innovation strategy’, containing the following major themes: i) the
“openness” of innovation; ii) the central role of entrepreneurship; iii) creating and applying
knowledge; iv) applying innovation to address global and social challenges; and v) improving
the governance of policies for innovation.

The literature on innovation activities varies in many ways, particularly in ways of defining
innovation and its measurement and the identification of variables which influence the level
of innovation activities. Furthermore, the literature has also struggled to identify the
characteristics of entrepreneurship. In this respect, there is one view which considers
entrepreneurship and innovation as virtually synonymous. According to Shane and
Venkataraman [4], the field of entrepreneurship is defined by the investigation on the way
how, by whom and with what are discovered, evaluated and exploited the consequences to
produce future goods and services. Based on the reflection of Gartner and Carter [5], the
entrepreneurial behaviour involves the activities of individuals who are associated with
creating new organizations rather than the activities of individuals who are involved with
maintaining or changing the operations of on-going established organizations. According to
Acs and Audretsch [6], what distinguishes entrepreneurship from innovation is the
organizational context.

This study is interested in identifying the variables which influence the level of innovation
activities and their impact on the performance of entrepreneurial. The rapid technological
development and the growing use of information communication technology (ICT) in
business organizations have become the centre of attention in past few years. A bulk of
literature has been published on the need of renewing and adjusting the information
technology function in business organisations [7], the application of ICT in different industries
[8-9], different types of business organizations [10]; Heintze and Bretschneider [11] and in
different areas of business management [9,12]. The belief that technology is a source of
competitive advantage is so widely accepted in the management and economics literature
that it has become axiomatic. Morone [13] considered technological innovation as the main
force behind industrial development and productivity growth. For Porter [14], it is a “source of
change” in market and can be one of the factors behind the demise of dominant firms that
were causing lack of competition in the industry. However, it is critically important to have a
clear definition of technology before understanding the relationship between organizations
and technology [15]. A famous definition of technology was given by Galbraith [16] who
defined technology as “the systematic application of scientific or other organized knowledge
to practical tasks” [16, p23]. The use of technology in the business organization and market
has been increased a lot since the last decade. Now, the creation and successful
commercialization of technology, is among a company’s most potentially viable strategies
[17]. Nevertheless, it can succeed with the synergy of skilled management that (re)defines
the company’s goals and competencies and through a good strategic planning process [18].
Utilization of information technology for gaining strategic advantage over competitors should
be the focus of business entrepreneurial activities to survive in the rapidly evolving world of
e-business [17].

The following section discusses the theoretical background and empirical evidence on
innovation and ICT and the model of the knowledge production function. Specifically, issues
arising when trying to measure innovative activity and firm performance are further
discussed. Section three provides the methodology and the estimated regressions. Finally, in
section four findings and conclusions are presented.
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2. Theoretical Background and Empirical Evidence on Innovation
and ICT

There have been considerable debates about the impact of new ICTs on economic
performance and competitiveness in general, and on productivity, efficiency, and innovation
in particular. Over a relatively short time span, ICT has become an intrinsic part of everyday
life to the extent that, like electricity, modern society could not function in its absence.
Recently it is being discussed that ICT impact not only has been transforming economic
processes into generating a sustained increase in economic growth through processes of
technological development and innovation, however, the expectations at firm level are of
greater efficiency, lower costs, and access to larger and new markets. Many research
studies have tried to assess the economic impact of ICT on firms and countries. According to
Jorgenson [19] emphasis in these studies has been on the impact of ICT in OECD countries,
in particular the United States. The main findings of these studies suggest that ICT has
contributed greatly to productivity growth and competitiveness in the OECD countries in the
last decade. Furthermore the forthcoming studies were mainly focused in greater detail on
the processes of application and use of ICT within firms.

In transition economies the ICT dynamics are at a stage when one can apply lessons learned
from countries such as the United States and old European Union (EU) member states both
at corporate and government levels. On the other hand considering the characteristics of the
transition economies of Central and Eastern Europe they might require tailoring of the
lessons learned from Western Europe and the United States, and even create new
approaches to policies for ICT adoption and utilization. In a recent study conducted in
transition countries such as Estonia, Latvia, Lithuania, Poland, from companies surveyed it
was found that companies use ICT to serve customers and markets. A considerable number
of the companies in the survey place a high priority on two interrelated business areas:
purchasing & procurement and marketing & sales. Firms actively use computer networks for
these activities and almost all of them are using the Internet to buy and sell goods and
services. From the same study ICT incorporation has already had an impact on economic
performance among firms in transition countries. Table 1 presents the findings on the impact
of ICT on economic performance where it is evident that ICT is a substantial contributor to
productivity, profitability, and growth. What is more important around 30% of the firms have
stated that ICT usage itself generates increases in ICT investment which indicates that
engagement in ICT usage is to a certain extent a self-sustaining process that requires
cumulative investment.
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Table 1 ICT and economic performance of firms.

Performance Percent of firms ICT ICT in
Indicators with reported contribution combination
increase (percent) with other

factors
(percent)

Labour productivity 50.4 13.1 47.0

Operational costs 41.1 5.1 28.1

Revenue from sales 55.2 7.0 43.4

Profitability 44.0 10.5 48.2

Capital investment in 51.5 16.1 57.5

innovation

ICT investment 454 30.2 46.0

Competition in price 57.1 5.3 29.1

Competition in quality 63.8 10.0 39.5

Percent of firms with

reported decrease

Operational costs 18.6 15.7 51.7

Source: The International Bank for Reconstruction and Development / The World Bank [20]

2.1 Innovation and Entrepreneurial Business Performance

The importance of the SME as a sector is getting vital factor for economic growth. As such it
has gained a high importance in the research field. There is a vast literature investigating the
determinants of entrepreneurial performance such as size of firm, innovation activities,
ownership, technological change, and others. The European Commission [3] puts forward
the definition of small and medium-sized enterprises (SMEs): (i) a small business defined as
employing between 10 and 49 people and (ii) medium-sized enterprise defined as employing
between 50 and 250 people.

Innovation, as mentioned, is regarded as a significant factor in determining a firm’s success
[21]. The empirical literature on investigating innovation behaviour and its effect on firm
performance face the methodological challenge of how to measure innovation or
technological change. This challenge is accompanied by the difficulty of getting appropriate
data which correspond to the definition of innovation. Consequently the empirical studies
have mainly adjusted their analysis of innovation depending on the measures of innovation
available to them, using proxies which reflect only some aspects of the innovation process.

In defining innovation activities undertaken by companies most of the empirical evidence
follows Joseph Schumpeter, who defined innovation in a broad sense, as: “carrying out of
new combinations” that include ‘the introduction of new goods ..., new methods of
production ..., the opening of new markets ..., the conquest of new sources of supply ... and
the carrying out of a new organization of any industry” [22, p66].

Following Schumpeter’s definition of innovation activities, most of the empirical literature
defines innovation as the development of new products and/or new processes introduced to
the market. The OECD (2005) Oslo manual guiding the collection of data on innovation
reflects this perspective by defining innovation as: “... the implementation of a new or
significantly improved product (good or service), or process, a hew marketing method, or a
new organisational method in business practices, workplace organisation or external
relations [23, p.46]. An alternative definition of innovation adopted more recently by
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policymakers in the UK and also applied in the literature [24] regards innovation as the
‘successful exploitation of new ideas’. If this is scrutinised further, this definition combines (i)
new ideas — involve new product/process or service, (ii) exploitation — presents the
applicability of the idea, and (iii) successful — implies that the innovation is adapted by the
market (from firm’s viewpoint the target is increased profitability).

Based on these definitions, the most common measures used in the literature analysing the
innovation process are as follows: i) a measure of the inputs into the innovation process,
such as R&D expenditure or the number of scientists and engineers, ii) a measure of output,
such as the number of inventions which have been patented and iii) a direct measure of
innovation output, such as new product or new process. These proxy measures for the
innovation process have their limitations. Not all R&D expenditures result in innovation output
since this measure reflects only the resources committed to producing innovation output, but
not the innovation process. The number of patents does not indicate whether this output has
a positive economic value or whether it has successfully been introduced in the market.
Whereas the new product and/or process is acknowledged as a proxy that directly quantifies
the effect of innovation and its success in the market.

2.2 ICT and Entrepreneurial Business Performance

The other challenge faced by studies investigating innovation activities are the determinants
of innovation. For SMEs to be innovative a particular role is played by ICT. Technology, in
business environments, is often seen as a vital necessity these days [25]. The debate has
gone further on discussing the impact of size on ICT investments, arguing that small
businesses have less money and therefore less to invest in ICT [26-27]. Hadjimanolis [28]
examined innovativeness from the perspective of resources suggesting that small firms lack
resources and bargaining power which hinders their ability to be innovative. He established
that the size of the firm did impact on the availability of resources, resources including ICT,
expenditure on training, and research and development.

The above mentioned relationship is a relatively new area of research, which has even less
research focused on small businesses and IT [29]. Any business which defies technological
advancements and innovation seems to be awkward, not only to its clients but also to
business partners and dealers associated with it. However, in today’s running environment,
technology has impacted and integrated with almost all the small and large organisations and
industries, to some extent [8-9, 24]. Apart from them, businesses which intend to solely rely
over technological innovations and advancements seek easiest possible ways to achieve
their goals. This can be specifically explained in a manner that, with surrounding environment
transforming gradually, they face some basic hurdles in their way of integrating technology
as an umbilical organ of their process and functions. The integration of business, with
technology is mostly done with an intention to reduce operational costs, increase efficiency of
results, increase effective communication development, effective promotion, and progression
towards development. In this process of integration, different organisations and businesses
face various difficulties and hurdles, which are to be eliminated or ruled out with the help of
effective planning and processes re-engineering [30].

Nowadays we have an increasing trend of moving away from the traditional approach of
managing companies and concentrating more on IT which is becoming an essential part for
the future of the companies. Previous studies reported the significant importance of timely
access to reliable information for increasing entrepreneurial productivity and highlighted the
role played by information technology in this regard. The literature also pointed out the need
to look at the usability of IT application by the decision makers to understand the actual use
of information technology in improving performance.
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3. Methods of investigation and Empirical Results

For the empirical analysis of this paer we use firm-level data from the World Bank/EBRD’s
Business Environment Enterprise Performance Surveys (BEEPS) [31] conducted in 2002,
2005 and 2009. The BEEPS questionnaire consists of questions which allow us to specify
the variables which are used in the theoretical framework followed here. The pooled data for
2002, 2005 and 2009 is used in order to utilise the advantage of a larger number of
observations, with the final sample consisting of 9,354 firms. Table 2 provides the description
of the variables employed in the model and their expected signs.

Table 2 Description of the variables and expected signs
Dependant variable Description of the variables

Labour productivity Labour Productivity = Sales /
number of employees (log)
Innovation Activities Dummy for innovative firms (new

product and/or process)

Independent variables Description of the variables Expected signs

Size Number of employees -/ +

R&D intensity Amount spent on R&D / Sales +

dinvestR&D Invested in R&D (dummy variable = 1 if the +
firm has invested in R&D)

dinternetCONN dummy = 1 if the firm have a high-speed, +
broadband Internet connection on its
premises

de_mailCOM dummy = 1 if the firms currently
communicate with clients and suppliers by
e-mail?

Direct_exports % of establishment sales as direct exports +

dFRGNinv Foreign Ownership— (=1 if the % share of -/+
foreign capital in the company> 10%)

dDOMprivate Domestic Ownership— (=1 if the % share of -/+
domestic capital in the company>10%)

dSTATE State Ownership -

FRGNcomppress Pressure from foreign competitors - Effect -+
on decisions to develop new products

Skilled workers Share of employees with university degree +

Age Firm’s experience-year since +
establishment

Agesq Firm’s experience—year since +
establishment squared

EU_members dummy = 1 if EU member country +

Sector The industry in which the firm operates

According to the statistics for the pooled data, the average labour productivity has increased
by 25 percent from 2002 to 2005, and doubled from 2005 to 2009. The size of the companies
in the sample is varying on average from 90 to 140 employees. On average the firms’ R&D
investments are approximately 4% (R&D expenditure to sales ratio). The average exporting
experience of firms that have exported directly is 10 years (12 percent of firms). Firms are
established mainly 16 to 20 years ago (in the 1980s and 1990s). For companies surveyed in
2002, on average 33 percent of the employees have university degree, and this percentage
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drops to 14 percent in 2009. Considering innovation activities, 62 percent of the companies
have indicated that they have introduced new products and/or processes in 2002, the
number increases to 79% by 2009.

In order to explore the nature of the innovation process in transition countries, we develop a
model to empirically investigate the relationship between firm’s innovation activities,
ownership structure and productivity. The econometric technique applied in this investigation
is probit model on innovation activities [32]. The model presents the probability of the firms to
innovate (probit model) which reveals the importance of a group of firm specific factors on
firms’ innovation activity. The general model we will refer to can be written as follows:

Innov_activity;; = ¢ + ¢;Size;s + p,R&D_intensity;+ ¢z Direct_export;; + ¢, dFRGN_inv;; +
sdDOM_private;; + psFRGN_comppress;; + ¢p;Skilled_workers;: + pgT1 + ¢hoT2 + € (2)

The regression coefficients and corresponding p-values of two specifications of the probit

model (for the probability to innovate) are presented in Table 3 (see Appendix | for STATA
output).

Table 3 The determinants of the probability to innovate

DEPENDANT VARIABLE: Innovation Activities

Independent (=1 if new product and /or new process introduced)
Variables Coefficients - Coeff. -
values values
Size 0.23*** (0.000) 0.13*** (0.000)
RnD2Sales 2.54*** (0.004)
dinv_RnD 0.67** (0.000)
dinternetCONN 0.02 (0.007) 0.03 (0.612)
Direct_export 0.002** (0.049) 0.00 (0.298)
dFRGNinv 0.21** (0.050) 0.22*** (0.002)
dDOMprivate 0.23*** (0.002) 017 (0.012)
g fGNC"mppr e 0.09"* (0.000) 0.07** (0.000)
Skilled_workers 0.01*** (0.001) 0.01*** (0.000)
Age 0.01 (0.004) 0.00 (0.612)
Agesq -0.00 (0.449) -0.00 (0.267)
EU_members -0.33*** (0.000) -0.25** (0.046)
Sector -0.01*** (0.002) -0.01*** (0.001)
D1: 1- if year o
—2002 -0.72 (0.181) -0.52 (0.078)
D2: 1-if o
year=2005 -1.12 (0.172) -0.49 (0.043)
Constant 1.42%* (0.000) 0.65 (0.113)
Observations 3,004 5,281
LR chi2 438.2 654.2
Pseudo R2 0.1138 0.1028

In the first specification we employ R&D intensity as an indicator of innovation activity. Since
there is a large number of missing data for the R&D investment variable 73%, 40% and 92%

ISTANBUL, TURKEY
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for 2002, 2005 and 2009 respectively), We replace this variable with a dummy variable of
whether the firms have invested in R&D or not (the second specification reported in table 3)
which is based on larger number of observations.

4. Conclusions

The probit model results show significant effect of some of the innovation activities
determinants, which are in accordance with the theoretical literature. The consideration of
size as a determinant explaining innovation goes back to Schumpeter [33] who stated that
large firms in concentrated markets are more advantageous in innovation. The positive and
significant sign of the firm size supports this hypothesis indicating that larger firms in
transition economies tend to undertake more innovation activities than smaller ones.
According to new growth theory, R&D activities are expected to lead to product and process
innovation. Becheikh et al. [34] on a review of empirical studies published between 1993 and
2003 bring together a set of variables related to the innovation process, and find that R&D
expenditure do not necessarily lead to new product and/or process. For the TEs, we
mentioned in the previous section that not all firms that undertake innovation activities have
indicated to invest in R&D. However, both specifications of the R&D variables in the
regression, the R&D intensity and dummy invested in R&D, appear to have positive and
significant relationship with innovation activities. Because of the insignificant coefficient of the
ICT implementation on firms we cannot interpret the coefficient.

Ownership structure is shown to influence productivity both directly and indirectly, through
innovation activities [35]. Carlin et al. [36] find significant effect of privatisation on new
product restructuring. Moreover new product directly increases sales and productivity growth,
implying an indirect effect of ownership on enterprise growth. We employ variables of private
foreign and domestic owned firms (state companies as base category) in innovation and
productivity models. We expect that foreign ownership plays an important role in explaining
innovation, considering it as external source of information for innovation. In accordance to
this, the results show that foreign owned firms with more than 10% of ownership are
significantly positively related to firms’ innovation activities, indicating that they are more
innovative than state owned firms. The same applies for the domestic owned firms.

The literature on innovation suggests that a moderate degree of competition is better than
either monopoly or intense competition. The data provides a qualitative perception variable of
foreign competition pressure on decision to develop new product. We employ this variable for
having the impact of competition, and the results show positive significant coefficient of the
variable. The firms’ innovation activities are higher if the firm has competitive pressure from
foreign firms. The role of human capital on the decision of the firms to innovate has gained
importance in the most recent literature. We employ the level of education of the employees
as the share of employees with university degree. The coefficient of this variable is
significant and positively related to the decision to innovate. The firm’s export activity may
have effect on the innovation behaviour of the firm. We suppose that firms learn from trade in
terms of innovation (learning-by-exporting hypothesis)and thus exporting firms will improve
their innovation activities to remain competitive in international markets. The variable
included in the modelis the percentage of direct exports to sales to indicate the effect on
innovation activities. The regression results show positive significant impact of export
intensity on innovation activities when using R&D intensity as independent variable. However
the results show insignificant coefficient when applying the other alternative variable of R&D,
the dummy invested in R&D. The Age of the firm together with age squared appears to be
insignificant in both probit model specifications. We control for time and sector in the model.
The interpreted coefficients are statistically significant at 1% level of significance, offering
evidence that the Ho hypothesis, (I[1; =0) can be rejected for these cases. On the other hand
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age and age squared are statistically insignificant at 1%, 5% and 10% level of significance.
Therefore their calculated p values lie in the region of acceptance, so we fail to reject the Ho
hypothesis. According to chi? statistics the explanatory variables are jointly significant (since
Prob>chi®? = 0.000) at 1% level of significance, therefore the null hypothesis that all
regressors are jointly insignificant may be rejected.
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Appendix | - Results of the probit specification for pooled data

a) STATA output of the probit model - Firms’

as independent variable

probability to innovate with R&D intensity

probit Innov_act size EurRnD2Sales Direct export dFRGNinv dDOMprivate FRGNcom
>ppress Skilled workers Age Agesq EU members Sector D1 D2, nolog
Probit regression Number of obs = 3004
LR chi2 (13) = 438.20
Prob > chi?2 = 0.0000
Log likelihood = -1705.6666 Pseudo R2 0.1138
Innov_act | Coef Std. Err. z P>|z| [95% Conf. Interval]
_____________ +________________________________________________________________
size | .2291372 .0396482 5.78 0.000 .1514281 .3068462
EurRnD2Sales | 2.53855 .8757818 2.90 0.004 .8220493 4.255051
Direct exp~t | .0023316 .0011834 1.97 0.049 .0000121 .0046511
dFRGNinv | .2058499 .0886857 2.32 0.020 .0320292 .3796707
dDOMprivate | .2364842 .0760382 3.11 0.002 .087452 .3855163
FRGNcomppr~s | .0868125 .0221833 3.91 0.000 .0433341 .1302909
Skilled wo~s | .0059363 .0010169 5.84 0.000 .0039431 .0079295
Age | .0005086 .0038176 0.13 0.894 -.0069738 .0079909
Agesq | -.0000249 .0000329 -0.76 0.449 -.0000894 .0000395
EU members | -.333449 .0636684 -5.24 0.000 -.4582368 -.2086613
Sector | -.0111425 .0015434 -7.22 0.000 -.0141675 -.0081175
D1 | -.6838717 .1821038 -3.76 0.000 -1.040789 -.3269547
D2 | -1.032526 .1728589 -5.97 0.000 -1.371323 -.6937286
_cons | 1.0348 .2202403 4.70 0.000 .6031375 1.466464
b) STATA output of the probit model - Firms’ probability to innovate with dummy 1if

invested in R&D as independent variable

probit Innov_act size Inv_RnD Direct export dFRGNinv dDOMprivate FRGNcomppress
> Skilled workers Age Agesqg EU members Sector D1 D2, nolog
Probit regression Number of obs = 5233
LR chi2 (13) = 668.71
Prob > chi?2 = 0.0000
Log likelihood = -2820.6608 Pseudo R2 = 0.1060
Innov_act | Coef Std. Err. z P>|z]| [95% Conf. Interval]
_____________ +________________________________________________________________
size | .1326729 .0295819 4.48 0.000 .0746935 .1906524
Inv_RnD | .6715035 .0565392 11.88 0.000 .5606887 . 7823184
Direct exp~t | .0009143 .0008779 1.04 0.298 -.0008065 .002635
dFRGNinv | .220539 .0727133 3.03 0.002 .0780236 .3630544
dDOMprivate | .169713 .0673637 2.52 0.012 .0376826 .3017435
FRGNcomppr~s | .0664403 .017349 3.83 0.000 .0324368 .1004438
Skilled wo~s | .0052736 .0008599 6.13 0.000 .0035883 .006959
Age | .0015686 .0030955 0.51 0.612 -.0044985 .0076357
Agesq | -.0000311 .000028 -1.11 0.267 -.0000859 .0000238
EU members | -.2464555 .0460318 -5.35 0.000 -.3366761 -.1562349
Sector | -.0073029 .0011594 -6.30 0.000 -.0095752 -.0050306
D1 | -.5221755 .0792792 -6.59 0.000 -.67756 -.3667911
D2 | -.4977121 .0443338 -11.23 0.000 -.5846047 -.4108195
_cons | .4586173 .1213538 3.78 0.000 .2207683 .6964663
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With no information about price or market price asked for comparable intangible
assets, mainly due privacy the terms of trade, we can’t conclude that the methods
used in evaluating patents are correct. The results of overall evaluation by known
methods, may vary within a range of 3 + 4%. Although an unconventional method
Patent-Value-Predictor used by American evaluators may be an option for the
European area.

Since most intangible assets (patents, trademarks, design, etc.) are traded on an
inactive market, with a unique character and the nature of intellectual property, there
can be no comparison.

In the case study there is a review of known methods and error display.

Patent evaluation must be made in the context of the overall effect of its application to
the national economy.

Patent portfolio of Innovative SMEs (NTBF’s) may be a chance for them to develop on
the market and show their dedication.

Keywords

intangible assets, patent, valuation

1. Introduction

Contemporary economic operates with theoretical used concepts of intellectual capital,
intellectual property, industrial property and intangible assets. Contemporary economic
theory commonly used concepts of intellectual capital, intellectual property, industrial
property and intangible assets

Since 1990, the impetuous development of the knowledge economy in modern management
introduced the concept of intellectual capital.

There was a need for intellectual capital management of the company, seen both as a
source of revenue and also as a means of increasing competitive advantage. As a result, the
enterprise management theory appeared in the latest economic discipline and direction
practice — company management’s intellectual capital.

If managers of companies with commercial success would be questioned about the amount,
structure, management, effects, etc.., and the intellectual capital (IC) of the company,
perhaps most responses would be limited to assessments on patents, trademarks and
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software products owned. Also, intuitively, the answers would refer to training, training forms,
talent and experience of employees.
Key issues, which arise in connection with the intellectual capital of an undertaking cover
more concrete issues such as:

e The definition and purpose of intellectual capital

e Quantifying intellectual capital

e Management of intellectual capital
The mere enunciation of the three aspects, in a theoretical — methodological manner, with
important practical effects for managers of any business, introduces several new areas of
economics, related to modern business management, and accounts for intangible assets and
property. Last but not least, it also sets its place in the modern economic theory of the
information society. Due to the multitude of economics knowledge, quantifying intellectual
capital at the enterprise level is a challenge for scientists and managers involved in the
direction or side issues. Intensification of current debates, in a more detailed understanding
of the place, the importance and contribution of intellectual capital in increasing the value of
the enterprise to which it belongs, was the direct and stringent critical change occurred in the
last society and business world of the last two decades.
For any new problem of great complexity, there are differences in approach and there is a
visible trend of various points of view, thus creating a paradigm of intellectual capital of the
company. That can also identify with another notion, namely intangible assets, including
intellectual property firm.
The two formulations of "intellectual capital” and "intangible assets, including intellectual
property” are currently used in management, especially in the doctrine of evaluation.
Peter Drucker, in his famous book "Post Capitalist Society" proves that, in every new
economy, a new knowledge resource, in addition to the other three traditional factors of
production (labor, land and capital) is "today’s only essential resource."
Intellectual capital has various definitions. The most synthetic one belongs to the ICM Group
LLC, namely: "Intellectual capital is the kind of knowledge that can be turned into profit."
There are other views on intellectual capital component. OECD defines intellectual capital as
the economic value of two categories of intangible assets of an enterprise, namely structural
capital (organizational) and human capital. It is provided that the scope of human capital
includes human resources, as well as business relations with customers and suppliers and
structural capital includes computer systems, distribution and supply channels.
A research to evaluate intellectual capital of companies has resulted by the emergence of a
large number of methods and procedures proposed in the last few years. Today, there are
25 methods of evaluating intellectual capital of companies.

2. Valuation of Intangible Assets

Intangible assets are a challenge to current economic thinking and the intangible heritage
assessment is a prerequisite for establishing a breach in the traditional ways of analyzing the
enterprise.

Undoubtedly the success of today’s businesses is bound by an invisible power, which is the
intangible capital. With the support of classical production factors and change-oriented
management, intangible assets have become a significant economic architecture in recent
decades. Intellectual capital is now a new language of economic thinking!

Evaluation of intellectual capital is necessary and beneficial to society especially in position
to claim compensation following an injury to an intellectual property right, or in a situation
calling for injury assessment.

Intangible assets are always attached to all human activities (political, social, economic), but
they have also penetrated the sphere of economic research, at present only in the micro
level research. A pressure factor, especially for the accounting, tax and assessment, is the
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development of economic realities, which led to finding solutions for registration, taxation and
estimating of long-term assets of tangible form.
For a trading company or trading of intellectual property rights or licensing, their intake
evaluator determines the exact value of these intangible assets.
These values can be used to increase the share capital of the company for which the
company can more easily get a bank loan.
Today, mortgage companies can give away their brands. Evaluating intangible assets to
meet the benefits created, comes after signing a joint venture agreement.
Today companies buy and sell intangible assets, participate in the formation of joint ventures
with these assets, while banks accept them as collateral for loans.
The key to assessing intangible property in general and intellectual property, such as
trademarks or patents, is to determine the economic benefits of ownership of such property.
The patent is an act of ownership which gives the patent owner the exclusive right to his
invention for 20 years. The patent is registered in company assets among intangibles assets
and can be traded, sold or transmitted by license.
Valuation of intangible assets requires understanding particular aspects of assessment,
determined primarily by the particular characteristics that have them. The assessment of
methods includes:

¢ A method of profit advantage;
Profit contribution variance method;
Economic method of payment;
One way cost savings;
Creating cost method;
Purchase cost method;
Assimilation method.

Intangible asset valuation methods are therefore based on the same three approaches:
e A method included in cost based approach;
¢ A method recorded in the income-based approach; there are methods that analyze
the advantage of holding these assets in terms of a positive effect for the company
(profit);
e A method listed in market comparison approach, namely on past transactions
concluded and similar assets.

Choice of method for a particular case and in a particular situation always depends on
circumstances.

The methods recommended in the literature sequencing are based on the relevance of non-
specific values for the results, as shown:

Table 1 - Relevance in intangible asset valuation methods

No. | Relevance method / intangible assets | Good Satisfactory | Poor
1. | Technological properties, patents Profit Market Cost
2. | Brand names, product Profit Market Cost
3. | Copyright Profit Market Cost
4. | The labor force Cost Profit Market
5. | Management information system Cost Market Profit
6. | Software Profit Market Cost
7. | Distribution Cost Profit Market
8. | Franchising rights Profit Market Cost
9. | Business practices and procedures Cost Profit Market
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The main intangible asset valuation methods are summarized in Table 2 where a case study
on the evaluation of intangible assets is presented separately.

Table 2 - Main evaluation methods of intangible assets

savings method

Method Explanation
Profit based methods
1. Royalty It is a method particularly applicable for evaluating patents and licenses.

Intellectual property rightful owner may transfer the right to the use of
third parties for a certain fee, which most often is a percentage of the
sales volume generated by the use of intellectual property. Such rights
typically fall between 2 - 8% of sales, the most common being the 5%
level of sales.

2. Cost savings
method

We may encounter cases where intangible assets are due to measurable
cost savings. By creating this asset, intangible elements contribute
directly to achieving additional income. This cost advantage can be
created by: a contract that brings advantages to buying raw materials (ex:
contracts for the supply of oil) a process or method that saves labor and
reduces material costs.

3. Profit
advantage
method

This method applies where there is possible to estimate with reasonable
accuracy the advantage of possession and use of intangible assets
(higher unit selling prices, higher sales volumes and so on), plus
eventually expressed synthetically by net profit.

Cost-based methods

4. Creating cost
method

Usually, the cost of creating an intangible asset rarely approaches its
value. There are situations where cost method can be applied to create a
valuation technique based on the cost of creating a similar intangible
asset (patent, secret process and so on). Applicability of the method is
limited by the lack of information required to estimate the effects of
ownership and use of such assets. The method is particularly useful as a
means of verifying and testing the conclusions resulting from the
application of other methods.

Clearly, if the effect of intangible elements in business flows (in profit for
example) are less than the cost of creating, this does not mean an
advantage and therefore do not trigger a positive value.

5. Purchase cost
method

Occasionally, an intangible asset can be bought on the market at a price
considered equivalent to its value. Experts recommended test methods:
cost savings, creation cost, profit advantage. In turn purchase cost may
be useful as a test for licenses and franchise value.

Comparison based methods

6. Comparation
method

Is applicable for those intangible properties that are commonly traded in
the market. It can refer to computer licenses, copyrights etc. Based on
information on transactions with similar properties, the assessor is an
indication of the value of the intangible asset.

In accordance with international standards IVSC-GN 4, intangible assets can be grouped
into: rights, relationships, differentiated intangible assets - also called goodwill or goodwill -
and intellectual property.
Main approaches used to evaluate patents are:

a) market comparison approach to patents;

b) income capitalization approach patents;

c) cost based approach.

JUNE 20-21, 2013
ISTANBUL, TURKEY
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3. Case Study

The invention relates to technology and equipment to produce continuous flow of organic
substrate culture inoculated with mycelium, mushroom culture. Achieving a technological line
seeded substrate for mushroom production is based on patent application no. A2007-
00797/16.08.2011.

Technology according to the invention comprises three plants. The organic substrate culture
moves in a continuous and undergoes processes of disinfection / sterilization, cooling and
seeding with mycelium, the final product being introduced into culture perforated bags are
transported in rooms culture of the fungus.

The three process units that organic substrate moves continuously being subjected to
various operations such as disinfection / sterilization, cooling and seeding with mycelium.
These are cylindrical, with some structural differences, having an inner cylinder rotating
helical shaft that ensures continuous movement of the substrate.

Disinfection / sterilization of organic substrate is performed using microwave energy at a
frequency of 2450 MHz microwave energy supplied by sources mounted over the plant for
disinfection / sterilization positions to ensure the temperature of disinfection / sterilization
uniformly throughout the mass in vegetable substrate technological conditions, which affect
the environment.

Table No. 3 - Effects on the national economy

Effects Observations
1. Increasing Applying new technology significantly reduces energy
competitiveness of consumption and technological losses, implicitly lowering
industry and national production costs. This will ensure competitive products with

economy. Export growth much better price quality ratio.
2. Significant savings for | One of the characteristics of Romanian agriculture in general is

heating and electricity the energy consumption per unit of useful effect much higher
than the one of developed countries.

3. Savings from raw Strong patent application reduces the size of the technological

materials losses compost processing.

4. Reducing imports The generalization of new technologies relieves the external

balance of payments with the amounts of imported seeded
compost and mushrooms.

5. reducing pollution Is done properly with lower energy consumption (pollution
caused by the composting process by thermal processes).

6. Development upstream | Business growth in the production of equipment increases the

industry number of employees in this area etc

7. Increasing resources Increases profits from upstream and downstream businesses,
available to the state increasing the number of employees and so on, will increase
budget billable meal.

3.1. Patent evaluation

Evaluating a patent involves several steps which, moreover, will be included in the evaluation
report. Detailed structure analysis, valuation of a patent or group of patents, involves the
following steps:

a) legal analysis;

b) social analysis;

c) technical analysis;

d) assessment itself - the actual.
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Proper assessment can be done in case of the following two classes of patents:

1. Active patents, used in production at the measurement date.

2. Inactive patents, not only applied in measurement data, but with real chances of
application.

For a third class of patents - the inactive and not likely to be used by the owner, including the
assignment / license, it is obvious that they will be valued at zero or even negative value,
corresponding to annual protection fee paid by holder. In this category are included patents
conditioned upon a certain large capital expenditure and that would generate a loss in any
kind of application possible.

Applied patent firm must satisfy, cumulatively, these basic requirements:

e It must have an important contribution to generating economic benefits for the
enterprise;

e This contribution can be isolated from the impact of other assets, tangible and
intangible.

The value of a patent is determined by these facts:

e The patent contribution must generate economic benefit proportional to the size of the
company or to payable royalties (when patents should, by definition, be acquired
through a license agreement).

e The patent must be directly proportional to advance of its technical — technological
trait, compared to competitors.

e The patent must be inversely proportional to its age.

e The patent must be directly proportional to the nature of the invention and patent
claims force.

e It must also be directly proportional to the scope of the patent (ex: in the industrial
branch level).

Common assessment methods are:

i) the contribution to profit;

ii) exemption from royalty method (in more than one entry);

iii) cost savings methodl;

iv) the residual method

3.1.1. Contribution to profit method

Determination of the patent, this approach presupposes the existence and justification of
assumptions necessary calculations, namely:
e Evolution of annual turnover of products manufactured using patent or proprietary
technologies;
e Discount rate net profit
Calculations are based on the following data:
e The estimated economic life (useful) of the patent, applied under review and the
company holds patent is 8 years;
e Annual turnover, based on the patent assessment that increases at a rate of 5% per
year; - Share of gross profit, contribution made by the patent, the turnover is 8%;
e Gross profit tax rate is 16%;\
o Net profit discount rate is 20%.
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Patent Discount
contribution in factor k = |Discounted
Years [Turnover |turnover 8% |Net profit 20% net profit
1 3.000 240 149 0,833 124,12
2 3.150 252 156 0,684 107,01
3 3.308 265 164 0,579 95,11
4 3.473 278 172 0,482 83,14
5 3.647 292 181 0,402 72,81
6 3.829 306 190 0,335 63,71
7 4.020 322 200 0,279 55,71
8 4.221 338 210 0,233 48,85
TOTAL 1.423 650

It follows that patent value obtained by the method of updating its net profit attributable is the
650 000 units

3.1.2. Direct estimation of net profit

A simpler alternative method to profit contribution is based on a direct estimation of net profit
cancel (PNA), obtainable from the patent application. The initial NAP can be attached
assuming future annual growth at a constant growth rate, denoted by (g) and a prediction
horizon limited to the remaining economic life of the patent. By establishing a discount rate
based on the above assumptions, we can calculate the patent (Vb) as follows:

V, =PN,*m

where m = capitalization factor, calculated according to the formula:
L _1-(-k)
c
in which:
¢ = capitalization rate (c = k - g)
k = the discount rate
g = annual rate of growth in net profit hoped annually
n = number of years of remaining economic life of the patent

For n = 8 years, k = 20%, g = 5% and NAP = 149 000 units.
It follows that m = 4.487, and Vb = 149 x 4487 = 670,500 units

It is noted that the result obtained by this simple approach is very similar to that obtained by
the previous approach, because the assumptions used are identical. This simple approach is
appropriate if a patent can be applied to a single user able to satisfy through products
manufactured based on the patent, total product demand. If the calculation of annual net
profit (of 149) is not taken into account for the application of patent costs, these costs should
diminish Vb application resulting from the capitalization of net income.

This approach can be applied to include a patent holding company, if assessments are made
in order to establish economic balance and the establishment of joint ventures.

The value of a patent, capable of generating a measurable annual net profit for a potential
buyer is a function which depends on:

- The size of the annual net profit duck year and possibly its average annual growth (g);
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- The capitalization rate based on two main factors: the risk free rate and subjective
estimation of the potential buyer of the patent, the risk resulting from this acquisition, on the
following issues:
o whether the patent will withstand legal claimants.
e whether to patent a product is more efficient than the patented process;
e if new processes or technologies will transform the patent into a mere technical
museum relic.

In other words, the higher achieving annual net profit will be more uncertain future, the
discount rate / capitalization will be higher.

3.1.3. Exemption from royalty method (in more than one entry)

This method is usually applied in cases of patent holding companies. To assess by this
method is the inclusion of patent value in the economic balance necessary for company
acquisition by another larger company, a merger, the sale of the company as a whole or in
stocks.
The conceptual basis of this method lies within the assumption that the economic benefit of a
buyer is that the patent will exempt (avoidance, economy) him to pay a fee. In other words,
the patent owner will make a "royalty savings" brevet. If paid to a third party patent holder (or
mark) by calculating the present value of the stream of net royalty payments market, the
owner is exempted of an intangible asset.
This situation uses the same data that were used in the previous method, namely:
o The estimated economic life (useful) remaining patent applied under review and the
company holds the patent for 8 years;
o Annual turnover, based on the patent is 3,000 assessment year and the increase at a
rate of 5% per year;
o Gross profit tax rate is 16%;
o Net profit discount rate is 20%;
o Industry average royalty is 5% of turnover.

Discount Economy
% Of factor k =
Years | Turnover royalty 20% gross net present
1 3,000 5% 0.833 149 | 0,833 x 0,84 (150 - 0,125 V)
2 3,150 5% 0.684 149 | 0,684 x 0,84 (150 - 0,125 V,,)
3 3,308 5% 0.579 149 | 0,579 x 0,84 (150 - 0,125 V)
4 3,473 5% 0.482 149 | 0,482 x 0,84 (150 - 0,125 V)
5 3,647 5% 0.402 149 | 0,402 x 0,84 (150 - 0,125 V)
6 3,829 5% 0.335 149 | 0,335 x 0,84 (150 - 0,125 V,,)
7 4,020 5% 0.279 149 | 0,279 x 0,84 (150 - 0,125 V)
8 4,221 5% 0.233 149 | 0,233 x 0,84 (150 - 0,125 V)
TOTAL 1,192 523,2-0,4 Vy

The last column indicated the factor 0.84. This is the percentage of net royalties that the
patent remains available to the user, less corporate tax rate of 16%.

The annual rate of depreciation of patent also has a remaining economic useful life of 8
years is 100/8 = 12.5% or 0.125. This value is subtracted from gross royalty to determine
which net fee that would express only the net profit of the patent application.

So the present value of net royalty economy is: 523.2 to 0.4 Vb.
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But the present value of annual depreciation for 8 years, to be added and a discount rate of
15% is:
Depreciation updated Vb = 0.125 x m, where m = 4.487, n = 8 years, k = 20%.
So amortization updated = 0.125 x 4.487 = 0.561 Vb
That patent value, calculated using net fee and depreciation over the useful economic life
remaining is:

Vb =523.2t0 0.4 Vb + Vb 0.561

Vb =523.2t00.161 Vb

Vb =523.2/0.839 = 622,600 units

4. Conclusions

1. The patent value calculated by the three methods may vary depending on the method
addressed in a range of +/- 3 + 4%.

2. The result of the evaluation method to profit contribution is centered between the results
obtained by other methods.

3. The Valuation methods are not sufficiently conclusive given that the assessment is taken
into account only economic factors.

4. The assays that have been used have correction factors or mathematical algorithms that
consider:

* Reducing energy consumption to achieve product / technology and the effect on
medium and long term of this advantage in the context of energy prices continue to
increase;

* productivity growth due to patent application;

« significantly reducing supply costs (direct and indirect) and their quantification;

* depreciation of expensed with the aid of patent acquisition, can be made on its life or a
period as short;

* influencing markets for the product / technology on profits.

Clearly the market is what gives value to the patent.

Given the uniqueness of product / technology can’t be applied in proprietary comparison
method used to evaluate tangible assets.

Replacement cost method could be applied for development of technology, but not for
products, given their unique nature.

Patent-Value-Predictor unconventional model used in the U.S.A could be a possible method
for assessing European patents in the context of applying the EU GDP and its weighting in
the performance component states.
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Abstract- In the literature, there are some studies on the measurement of the
effectiveness of venture capital investments in the world. However, it is relatively new
concept in Turkey so researches conducted about venture capital investments are
very limited. Therefore, in this study it is aimed to measure effectiveness of venture
capital investments to financial problems of SME’s in Turkey. Both the fact that an
alternative investment tool and different method in solving the problem of financing
for SMEs, venture capital investments are widely used all over the world. However, it
is seen that venture capital investments on SME’s are very low rate in Turkey. Venture
capital investments in Turkey are mainly for large enterprises. One of the main
reasons is the high risk of SME compared to large enterprises. In this research it is
aimed to evaluate the effect of venture capital investments on financing problems of
SME.

Keywords: Financing problems, SME, Venture Capital Investments, Number of Employees,
Business Turnover

1. Introduction

Venture capital is an alternative tool for companies financing. Venture capitalist aims to
support entrepreneur and to profit from investment. There are studies that measure the
effectiveness of venture capital investments in the world. However, it is began to spread new
in Turkey so researches conducted about venture capital investments are limited therefore in
this study aim to measure the effectiveness venture capital investments.

Firstly, theoretical framework is discussed. Definitions and determinations of venture capital
are included. Secondly, after the functioning of the model discussed, a survey research was
conducted. Results evaluated by statistical program. Effect of venture capital investments on
solving financing problems of SME’s was analyzed.

2. The Definition of Venture Capital

Venture capital has developed as an important intermediary in financial markets, providing
capital to firms that might otherwise have difficulty attracting financing. These firms are
typically small and young, plagued by high levels of uncertainty and large differences
between what entrepreneurs and investors know. Moreover, these firms typically possess
few tangible assets and operate in markets that change very rapidly. Venture capital
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organizations finance these high-risk, potentially high reward projects, purchasing equity
linked stakes while these firms are still privately held [1].

Venture capital is defined as meeting the companies seeking financing or entrepreneurs who
have new ideas with financier or capitalist ready to risk. Venture capital investments are for
the new projects dynamic and have the potential for rapid growth and high profitability.

The main purpose of venture capital is to make long term investment on businesses has the
potential high growth and competitive advantage [2]. These investments are long term
investments that can be liquidity after 5-10 years, from the date of initial. Venture capitalist do
not want to be connected for years after invested the company, their main purpose is that
after moving to a place to company by financing to sell their shares, to support other projects,
in other words constantly enlarging his money by taking risks [3]. Venture capital investments
are included in the financial investments because the primary goal is to achieve a return in
depend on the company's growth and profit.

3. The Parts of Venture Capital

Sides of venture capital are roughly consisting from who demand funds, supply funds and
intermediary in the supply of the funds. According to these parties, other parties also
participate in the investment process. In general, parties is called by risk-capitalist parties
(venture capitalist), entrepreneurial company (funded enterprise); investors (individual and or
corporate). In fact, these parties have been included inventors [4]. Venture capitalist is
defined as person who provides the necessary capital to entrepreneurs to implement their
ideas and projects and share knowledge and experience with entrepreneurs. The
entrepreneur or entrepreneurial company brings forth new products and projects with new
ideas. If venture capital investment is made by the professional venture capital firms and
then investors are able to provide financial support for the projects through professional
venture capital companies. The inventors are those who produce thought (the invention) that
enables the solution of a particular problem in the field of technology and want to realize this
idea actually. Invention is the act of thinking of this phase and it translates it into innovation
by applying a new mode of production and a new area. The inventor may be sometimes the
same person with entrepreneur who launches this invention to the market.

4. The Stages of Venture Capital Financing

Venture capital investments are classified in stages in conjunction with the growth stages of
companies. Venture capital investments are classified as seed capital stage, the initial capital
financing stage, early stage and gate financing, bridge financing and stage of buying shares.

Seed capital stage is a stage of financing the entrepreneur whose product is currently in
thought process stage. The stage of start-up capital, financing support is given the company
which is usually during the establishment or a new established or operating in a short time, to
produce and launch the product. At this stage, projects were prepared and market research
had been completed. The process of production of the product would be started. That's why;
in the initial stage venture capital investment is done. In early stage and gate financing stage,
the company's production of goods or services are available, but company in need of
funding in order to get the superiority brand image of product in the market and increase
market share. Bridge financing is transferred to the companies to go public in 6 months to 1
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year. If the company is good for the supply of shares, the financing to be obtained until it
supply shares to the public.

In the stage of buying shares and assets, venture capital firm support to entrepreneurs who
want to buy companies to be sold for various reasons, but not enough financial resources
and assets [5].

5. Risk Factor for Venture Capital

Investors in venture capital funds are typically very large institutions such as pension funds,
financial firms, insurance companies and university endowments-all of which put a small
percentage of their total funds into high risk investments. They expect a return between % 25
and %35 per year over the lifetime of the investment [6]. The biggest risk for the venture
capital investment is to result in a loss. The newly established firms and new developed
products have risk not to get a share in market so venture capital investments may result in a
loss. The most of the risks in venture capital investments are in the stage of thought and start
up because most uncertainties are in these stages.

According to the survey Ruhnka ve Young (1991), venture capitalist expect that the risk of
loss associated with venture capital investments decreases steadily as a venture reaches
higher stages of development. Their results indicate that the aggregate risk of loss is as high
as 66 % for seed investments and round 20 % for bridge financing [7]. Ruhnka and Young
also cite another source of risk in venture capital investing, exit or liquidity risk. They believe
that this risk is responsible for the "so-called 'living dead' phenomenon" among portfolio
firms. "This refers to investees that were once expected to equal or exceed portfolio target
levels of return, but that stall out in their sales growth or profitability." This risk "may not
reflect a fear of absolute loss of investment so much as the fear that a once-promising
investee may fail to survive the rigors of competition in later stages of development and slip
into 'living dead' status, dragging down portfolio returns and impairing the chances for a
profitable exit "[8].

Table 1: Risk of Loss and Rate of Return for Venture Capital Investments

Risk of Loss Rate of Return
1. Seed 66.2% 73.0%
2. Startup 53.0% 54.8%
3. 3rd Stage 33.7% 42.2%
4. 4TH Stage 20.9% 35.0%
5. Exit Stage 20.9% 35.0%
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6. Venture Capital Investments in Turkey

Venture capital investments in Turkey are examined as before 1999, in this term markets
were dominated by uncertainties so investments was limited and the period between the year
1999-2000 in this period first major venture capital investments started in Turkey. The years
of venture capital investments started to increase in the period between 2001 and 2005. After
2005, foreign venture capital investors started to invest the companies in Turkey.

Venture capital funds in Turkey are different form organizational structures. Off-shore of the
foreign funds is active in Turkey, and the venture capital funds that are subject to certain
conditions, the Capital Markets Board (CMB, SPK) legislation. The funds are subject to CMB
have some responsibilities. These are:

- Corporate and income tax exemption

- The obligation to invest in local companies

- At least 50 % of total amount of funds required to be transfer to the venture

companies

Five venture capital investments trusts, subject to CMB regulations and open to the public,
are operating in Turkey. These are:
- Is Girisim Venture Capital Investment Trust Co., Ltd.
- Rhea Venture Capital Investment Trust Co., Ltd.
- KOBI Girisim Venture Capital Investment Trust Co., Ltd.
- Gbézde Girisim Venture Capital Investment
- Egeli & Co. Agricultural Venture Capital Investment

7. Venture Capital Investment Stages in Turkey

There is not official statistics showing the stages of venture capital investments in Turkey.
However, examples of seed capital and early stage investments are Airties, Artesis, Vistek,
Kodalfa technology companies, investments made by venture capitalist Ziya Boyacigiller.
Seed and early-stage venture capital investments are accounted for the majority of total
venture capital investments in Turkey.

The new projects are being developed for SME’s public offerings in Turkey. Bridge financing
is a type of the financing for the companies that will open to public at least in one year.
Emerging Companies Market founded in Istanbul Stock Exchange is aimed to public
offerings for SME’s. In this context, KOSGEB, (Administration of Small and Medium Sized
Industry Development and Support, Ministry of Science, Industry, Technology) provide bridge
financing to SME’s that will be offered to public. KOSGEB bridge financing applications takes
the form as grants or loans. However, venture capital investments in bridge financing for
SMEs not yet implemented in our country because SME’s has not started to public offerings
yet.

Acqusition and Mergering Venture Capital Investments in Turkey are increasing. Following
the quiet period in 2009, M&A activity in 2010 has soared to reach the highest number of
deals ever and the second highest deal value after the year 2005, in Turkish M&A history.
Total M&A volume was around US$29 billion two times the deal value and number of last
year, respectively [9].
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8.Material And Methods
8.1. Purpose of The Study and Survey Research

Research project is aimed to determine the effect of the venture capital investments for
SME’s financial issues. The use of venture capital is compared with other financial resources
to solve financial problems. A questionnaire consisting of 64 items, designed in accordance
with this objective. This research conducted between November 2011 and January 2012, in
istanbul ikitelli Organized Industrial Zone.

8.2. Scope of the Study and the Sample

Simple random sampling method which gives each equal chance for being selected is used.
Number of firms in Ikitelli Organized Industrial Zone that make up the scope of the research
is 23.165. Accordingly, a confidence interval of + 5, with 95% probability of correctly
convenient to analyze the sample size is calculated as 378. Within this research, 32 firm
using venture capital totally 418 firm are interviewed. The solution of financial problems due
to the use of the study venture capital firms is included in the research. The number of the
firm that uses venture capital to solution of financial problems in Turkey is approximately 200.
All these firms are contacted to survey but only 32 companies admit to be participated into
the survey. Firms use and not use venture capital are compared.

8.3. Analysis and Hypothesis Testing

In the first stage, 11 companies using venture capital of total 60 companies are interviewed
and data is evaluated. SPSS program is used to evaluate the data. The value of Cronbach's
alpha of the questions about the basic hypotheses of the research is calculated as 0.905 at
first stage.

9. Results
3.1. Hypothesis
Hypothesis 1

HO: Venture capital is not effective in solving financial problems of firms

H1: Venture capital is effective in solving financial problems of firms

To test the hypothesis that "the use of credit or venture capital is solution to financial
problems" is dependent variable, "Using the venture capital" is accepted as independent
samples and independent samples t-test is performed. Because the dependent variable
covers firms using credit or venture capital, firms using credit or venture capital to solve
financial problems, is included in the analysis. 32 firms using venture capital and 198 firms
not using venture capital are analyzed. According to the t-test results (t=-5,5745,
p=0,000<0,05), firms using venture capital have higher rate solution to the problem of
financing than non-users.
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Table 2: Dissolution Rates of Financial Problems by The Venture Capital User Group, T-Test

Results
Did you use N  Average Standard t P
venture capital Deviation
finance to solve
your financial
problem?
The use of venture
capital or credit is Not used 198 3,44 1,248
effective to solution ~- 00
. : 5,57

of financial 00
problems for Used 32 4,41 837 S
company.

Hypothesis 2

HO: As a solution for financial problems of SME’s venture capital investments have the
same effect on company’s turnover with bank credit.

H1: As a solution for financial problems of SME’s venture capital investments have the
more impact on company’s turnover than bank credit.

To test the hypothesis, "our business turnover increased after the use of credit or venture
capital" is accepted as dependent variable, "Firms state of the using venture capital or bank"
is accepted as independent variable, and analysis of variable is performed at 0,05
significance level. Because the dependent variable covers the user of bank credit or venture
capital, the firms using credit or venture capital is included in the analysis. 230 companies
using bank credit or venture capital are classified as:

1-Only user of bank credits
2-A new variable is created as user both bank credit and venture capital

Each item of independent variables is considered as a group, in order to investigate
whether the variances are homogeneous Test of Homogeneity of Variances is performed.
Levene Statistic = 10.380, p = 0.000 is calculated. The level of significance as a result of the
test, p = 0.003 <0.05, so the variances between the groups are not homogeneous and to
investigate the differences Welch test should be used.
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Table 3:Analysis of Variance Hypothesis 2

Welch Test
Welch statistics df1 Df2 B
29,343 2 22,000 ,000
Multiple comparison test Games-Howell
Difference
(N J) averages (I- Std. Hata p
J)
Only venture Only bank credit 1,152 327 011
capital (vc) users  users
User. both vc and -.290 361 706
credit
Only bank credits  Only venture capital 1,152" 327 011
users users
Userl both vc and 1,442" 197 000
credit
User. both vcand  Only venture capital 290 361 706
credit users
Only bank credit 1.442° 197 000
users
*Difference between averages at the level of 0.05 is significant.

According to the results of analysis (Welch = 29,343, p = 0,000 < 0,05) turnover of the
businesses using only venture capital have increased higher rate than business using only
bank credit so H1 is accepted.

Hypothesis 3

HO: Venture capital investments to solving the financial problems of SMEs have the same
effect to number of employees of the company with bank credit.
H1: Venture capital investments to solving the financial problems of SMEs have different
effect to number of employees of the company from bank credit.

To test the hypothesis that "After the use of credit or venture capital number of personnel
has increased in business" is accepted as dependent variable, "State of using venture capital
or bank loans of firms" is accepted as independent variable. Analysis of variance at 0, 05
significance level is performed. Levene test is used to test for homogeneity of variance
analyzes. The case of homogeneous groups, Tukey test is used to detect differences
between the groups, homogeneity is not satisfied Games-Howell test is used. The dependent
variable covers the firms using venture capital or firms using credit or firms using both
venture capital and bank credit to solve financial problems are included in the analysis.

230 company using venture capital or bank credit was classified as:
1) only user of venture capital

2) only user of bank credit

3) using both, a new variable is created and included in the analyzes.
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Each item of independent variables is considered as a group, in order to investigate
whether the variances are homogeneous the Levene Test (Test of Homogeneity of
Variances) is performed. Levene Statistic = 2,418, p = 0,000, is calculated. Because the level
of significance as a result of the test, p = 0,091> 0, 05, the variances are homogeneous, and
to investigate the differences between the groups ANOVA should be used.

Table 4: The Effect Of Venture Capital Investments to The Number of Employees

After using credit or venture capital, the number of the employees

increased.
Sum of Mean .
Squares . Square F Sig.
Between Groups 75,850 2 37,925 27,512 ,000
Within Groups 312,915 227 1,378
Total 388,765 229

Multiple comparison test: Tukey HSD

Differences
() (J) between  Std. Error p
averages (I-J)
Only venture Only bank credit 1.404" 364 ,000
capital (vc) users  users
User. both vc and _372 437 671
credit
Only bank credits  Only venture capital -1.404" 364 ,000
users users
User both vc and 1,776 269 ,000
credit
User. both vc and Only venture capital 372 437 671
credit users
Only bank credit 1776 269 ,000
users

*: Difference between averages at the level of 0, 05 is significant.

According to the results of analysis of variance (F = 27,512, p = 0.000 <0.05) only using
of venture capital, only using of bank credits or using both in their effect to the number of
employee is different. The number of the employees of the companies using venture capital
have increased higher rate than the companies using bank credit. “"H1: Venture capital
investments to solving the financial problems of SMEs have different effect to number of
employees of the company from bank credit” hypothesis is accepted.

Hypothesis 4

HO: Venture capital investments to solve the problems of financing for SMEs have no effect
to investment idea in the future of company.

H1: Venture capital investments to solve the problems of finance for SMEs have an effect to
investment idea in the future of company.
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To test the hypothesis between "State of thinking to invest in the future" and "Status of using
venture capital”, chi-square analysis is performed at the 0.05 significance level. As a result of
the chi-square analysis (chi-square statistic = 4,380), p = 0,036 <0.05 so "H1: solving the
financial problems of SMEs to invest in venture capital investments have an effect on the
idea of investing in the future of the company." hypothesis is accepted. As a result of the
analyzed, 78.1% firms using venture capital consider to investing in 2012. %59, 3 firms not
using venture capital consider to invest in 2012.

Table 5:Effect of Venture Capital Investments for Future Investments Decision

Pearson Chi-Square
Chi-Square Statistics Df P
4,380° 1 ,036
S e e Did you use venture capita’; to solve financing
in 20127 problem® Total
0 Not Used 1 Used

Yes Number 229 25 254
% 59,3% 78,1% 60,8%

No Number 157 7 164
% 40,7% 21,9% 39,2%

Total Number 386 32 418
% 100,0% 100,0% 100,0%

10. Conclusions

Venture capital investments to SME’s by in institutional venture capital trusts have very low
rate in Turkey. Venture capital investments in Turkey are mainly for large enterprises. One of
the main reasons is the high risk of SMEs compared to large enterprises

When the companies using venture capital compare with not using venture capital
companies, it is seen that venture capital to be more effective in solving financial problems of
companies. According to the analysis results, only user of venture capital and only user of
bank credit manage financing problems at different rates. When the businesses using
venture capital are compared with only user of bank credit, venture capital financing is more
effective in solving the problems than bank credit.

The effect of venture capital in the company's turnover is evaluated. Venture capital
investments have more effect on company’s turnover than bank credit. Regarding the effect
of venture capital for the number of employee, the number of the employees in firms using
venture capital have increased higher rate than firms using only bank credit.

When the venture capital impact on companies investment idea of future is analyzed, 78.1%
firms using venture capital consider to investing in 2012. %59, 3 firms not using venture
capital consider to invest in 2012. In this respect, venture capital investments have a positive
effect on future investments of companies.
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This paper focuses on the issue of regional innovativeness, and reflects upon the
innovative capacity of regional plans developed by 26 Regional Development
Agencies recently established in different regions of Turkey. The purpose of the paper
is to determine the degree to which these plans can be effective in defining the future
innovation agenda of the region in various dimensions (thus, facilitating technological
innovation), and in finding solutions to societal needs (thus, facilitating social
innovation). The method used in the study is qualitative research. Data is collected
from regional plans of 26 regional development agencies in Turkey and analyzed
through content analysis. Findings demonstrate that the concept of innovation is
widely adopted in regional plans and activities that aim to enhance the innovative
capability of regions, such as R&D support and technical education, appear frequently
within strategies. Another important finding is that regional plans of the 26
development agencies consistently support the principles of sustainable
development, ensuring a balance between economic development, social
development and environmental sustainability.

Keywords
Regional development, regional development agencies, regional innovation, social
innovation

1. Introduction

In a world that is still significantly affected by globalization, regions are increasingly
recognized as important sources of competitive advantage, playing a crucial role in a
country’s economic development. Corporations, policy makers and the civil society are
focusing more on the term “regional” or “glocal” instead of “global’, illustrating the
understanding that globalization and regionalization go hand in hand. Most sources highlight
the fact that in order to compete in a global economy, localized learning processes and
knowledge characterized by regional and local contexts are among critical success factors
(11, [2].

The concepts of “innovative milieu” and “innovation system” have opened up a new agenda
in research streams on innovativeness as well as regional development [3], [4], [5], [6].
Critical success factors and conditions for regions to be innovative have long been at the
center of dicussions within the regional development and regional innovation research
stream. There is widespread agreement on the positive relationship between knowledge,
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technological innovation and competitiveness at the regional level [7]. Hence, success is
sought in the interplay of these variables, built up through a region’s true characteristics.

The emergence of regional development agencies throughout the world added more
emphasis on the role of innovation in regional competitiveness. Today, regional development
agencies work in collaboration with the regions’ stakeholders to facilitate technological and
social innovation within regional contexts.

Turkey has recently established 26 statistical regions at the NUTS-II (Nomenclature of
Territorial Units for Statistics — Level Il) level, and put Regional Development Agencies into
operation for each statistical region since 2006. These development agencies “play a critical
role in mobilizing support and funding for regional development projects” [8]. Development
Agencies in Turkey are currently in the realization stage of their 2010-2013 plans. What are
the main dimensions covered in the regional plans of 26 Regional Development Agencies in
Turkey? Do these plans foster regional innovation? How are the sources of innovation
capacity defined? This paper will address these questions through a content analysis of their
regional plans.

2. Background

During the last decade, the term “innovation” has achieved a permanent place in the regional
development agendas. Concepts such as innovation systems, innovation milieu, and
innovation capacity are widely recognized by researchers and policy makers. Regional
development agencies, as actors that bridge the gap between economic policy and other
fields, play a key role in facilitating innovative activities within regions. This section will
investigate the role of development agencies in fostering regional innovation.

2.1 Regional Innovation and Regional Development Agencies

Regions are important, and their critical role in sustainable economic and social growth is
recognized more and more every day. Oughton et al. state that “growing international
competition and integration strengthens the importance of the regional dimension because
there is a well-defined set of external economies that are realized at that level” [7]. Recently,
however, the focus of regional competitiveness research and policies has shifted on
innovativeness of a region.

Innovation can be defined as a novel and improved process, product, administrative system,
or program [9]. Innovation capacity or the capacity to innovate refers to the “capabilities of a
system to convert knowledge into innovation that is able to drive long-term economic growth
and value creation” [10]. From this point of view, regional innovation capacity can be
described as the capabilities of a region to produce innovation to facilitate sustainable
economic and social development.

Schiuma and Lerro identify four main knowledge assets categories building a knowledge-
based capital that can foster regional innovation [10]:

e Human capital: the know-how characterizing the different actors within a region

e Relational capital: the group of knowledge resources linked to the relationships
characterizing a regional system

e Structural capital: assets that are tangible in nature but play a fundamental role in the
development, acquisition, management and diffusion of knowledge at regional level

e Social capital: the knowledge assets related to the soft infrastructure of a region (e.g.
values, culture, routines, behavior).
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The above four dimensions are widely utilized in regional development plans and policies, to
formulate regional objectives and strategies.

Regional innovativeness is emphasized in policies as well. The European Sixth Framework
Program supports projects to enhance research and innovation capacities throughout Europe
under the “FP7 Capacities programme”. One of the themes covered by the programme is
“regions of knowledge”. According to the programme “the ‘Regions of knowledge’ initiative
aims to strengthen the research potential of European regions, in particular by encouraging
and supporting the development, across Europe, of regional ‘research-driven clusters’,
associating universities, research centres, enterprises and regional authorities” [11].
Networking and coalition building are defined as the key success factors for European
framework programmes. The integration between governments, universities, and
corporations is crucial for becoming a “knowledge society” [12]. One should add “civil
society” into that group as well. These four main stakeholder groups are key actors in
defining problems and finding solutions to these problems of the region, as well as act upon
these solutions.

Today, involvement of stakeholders in societal decision processes and benefits of
collaboration are widely recognized [13]. Stakeholder involvement in developing regional
plans may produce multiple benefits. On the one hand, problems of the region can be better
defined by different stakeholders groups. On the other hand, solutions offered by
stakeholders would be much more easily internalized by the implementers.

Regional development agencies, by definition, integrate all these concepts together.
Development agencies seek to improve innovation to facilitate the region’s competitiveness.
And they try to achieve that through facilitating coalitions, networks and collaborative projects
between stakeholders of the region. They integrate stakeholder groups in developing the
future strategic agenda of a region, and they provide financial and technical support to
prioritized projects that are facilitated by networks of stakeholders groups.

2.2 Regional Development Agencies in Turkey

A regional development agency can be defined as “a regionally based, publicly financed
institution outside the mainstream of central and local government administration designed to
promote economic development” [14].

Hughes lists the following criteria for “model” regional development agencies [15]:
e The structure should be semi- or quasi-autonomous of government
e The objectives should be sufficiently broad:

o Regional competitiveness

o Regional growth

o Indigenous/SME growth

o Inward investment
e There should be multiple policy instruments:

o Environmental improvement

o Industrial infrastructure

o Business advice

o Venture capital
Turkey has recently established Regional Development Agencies in 26 NUTS-II regions. The
objective underlying the foundation of development agencies is:

e to develop cooperation between the public sector, private sector and non-governmental
organizations,
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e to ensure proper and effective use of resources and mobilize local potential, thereby
accelerate regional development in harmony with the principles and policies envisaged in
the national development plan and programmes,

e to ensure its sustainability; and to reduce inter and intra-regional development
disparities.

Each agency has an Executive Board, a General Secretariat, and a Development Council
which acts as an advisory board. The Development Council is composed of a maximum of
100 members who represent universities, corporations, public authorities and civil society in
the region. All 26 development agencies have developed regional plans for the 2010-2013
period through a participative process that included stakeholders of the region, and are
currently providing financial support to the region’s actors (e.g. universities, local authorities,
corporations, non-governmental organizations) to realize the main strategic priorities defined
in these plans. The regional plans are formed on the basis of competitiveness, sustainable
development and participation principles.

3. Data Analysis and Findings

This section describes the research methodology, and presents the findings of the study.
Adopting a qualitative methodology, content analysis was used to examine the regional
plans, with the aim of generating a comprehensive understanding. Findings are presented
and discussed on the basis of main conditions for sustainable regional development, as well
as regional innovation.

3.1 Research Methodology

This study focuses on the content of the 26 regional plans to discover their potential to
enable regional innovation. For this purpose, a qualitative research was conducted. First of
all, the official web addresses of the 26 development agencies were examined, and the
regional plans published on these web sites were downloaded. The first three levels of the
regional plans, vision statements, development axes and main strategies (See Figure 1),
were considered for the content analysis.

Vision } Vision
]

1. 2. 3. } Development Axes

1.1 21 3.1
1.2 22 3.2 ~ Main Strategies
1.3 3.3

Figure 1 Regional Plan Template

Vision Statements: The two coders independently examined the vision statements to see
whether the terms that are directly related to innovation, such as “innovation”,

”

“‘innovativeness”, “novelty” literally existed within the statements. The vision statements that
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included at least one of these terms were coded as 1, and others were coded as 0. There
was 100% agreement between the coders.

Development Axes:. The first coder examined the development axes presented in the 26
regional plans, and grouped them into 15 broad categories. Then, two coders independently
coded the development axes into these 15 categories as 1-0. Evaluations of two coders were
brought together and their level of agreement was assessed using Cohen’s Kappa statistic
[16]. Cohen’s Kappa was calculated as 81%, which can be accepted as “good agreement”
for content analysis. Joint evaluations were then re-assessed by another independent judge,
who examined the development axes and made correctional comments.

Main Strategies: Main strategies were examined to answer the following two questions:

e |s innovation mentioned in a strategy statement? If so, how and under which
development axis is it mentioned?

e What are the terms that are related to social issues/problems?

For terms regarding innovation, two independent coders examined the main strategies in
regional plans and came up with a list of items, and their level of agreement was 100%. For
terms related to social issues, the first coder examined the main strategies in 26 regional
plans, and grouped the items related to social problems into 8 broad categories. Then, two
coders independently coded the items related to social issues in strategy statements into
these 8 categories as 1-0. Evaluations of two coders were brought together and their level of
agreement (Cohen’s Kappa) was 75%, which can be accepted as “good agreement”. Joint
evaluations were then re-assessed by another independent judge, who examined the
strategies and made correctional comments.

3.2 Findings

Vision Statements

The first part of the content analysis focused on identifying whether vision statements of the
26 development agencies contained a term directly related to innovation. Vision statements
are guiding principles in prioritizing decisions for organizations [17]. Vision is the first and the
most important step in strategic planning studies. As for development agencies, a vision
statement is a tool to guide and control for which projects to support in the sustainable
development of the region. Therefore, it is important to go deeper into the visions of 26
agencies to understand whether the term “innovation” is placed within the statements. Words
related to innovation (See Table 1) were observed in 9 out of 26 development agencies’
vision statements.

Table 1 Innovation-related terms in vision statements.

Terms related to innovation Frequency
Innovativeness 2
Innovative approach

Innovative and knowledge-based
Open to innovation

Leader in innovation

Innovative and competitive
Innovativeness capacity

AlalalalaalN
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development and growth plans.

Development Axes

In the second part of the analysis, development axes (also referred to as thematic axes,
development tracks etc.) were examined and grouped into categories.

The observed frequency (9 out of 26) shows that 35% of the vision statements refer to
innovation. This reflects the future agenda of the region’s stakeholders who took part in the
planning process. Innovation is seen as one of the guiding principle for these regions’

Table 2 Categorization of development axes defined in regional plans

Categories Frequency Pe;;\:/ir;tfsa)ge
Competitiveness 19 73%
Environmental sustainability 17 65%
Social capital/structure and human capital 15 58%
Infrastructure improvements 12 46%
Social development, integration and social inclusion 10 38%
Quality of life and place 10 38%
Rural development 10 38%
Improving tourism 7 27%
Improving employment 5 19%
Improving transportation, logistics and communication 5 19%
Improving industry and trade 5 19%
Improving the investment environment 4 15%
Knowledge-based learning economy 2 8%
Strengthening the institutional structure 2 8%
Branding and innovativeness 1 4%

It can be seen that more than half of the regional plans prioritize competitiveness,
environmental sustainability and social/lhuman capital in their plans. This trilogy is compatible
with the three domains of sustainable development [18] as shown in Figure 2.
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ENVIRONMENTAL SUSTAINABILITY

COMPETITIVENESS SOCIAL & HUMAN CAPITAL

Figure 2 The three domains of sustainable development.

Innovation and Social Issues Covered within Main Strategies

The third stage of the analysis involved examination of the main strategies listed in regional
plans. As part of the analysis, development axes (also referred to as thematic axes,
development tracks etc.) were examined and grouped into categories. Strategy and actions
to improve innovativeness appeared under the development axes “competitiveness”,
“knowledge-based learning economy” and “branding and innovativeness”. All but seven
development agencies have mentioned ways or tools to increase innovativeness within their
strategies. A list of ways to improve innovative capacities of regions mentioned within the
regional plans can be seen in Table 3.

Table 3 Actions to improve innovative capacities of region (as defined in regional plans).

Actions Proposed for Innovativeness

Increasing innovativeness in various industries (agriculture, tourism, trade, manufacturing)

Improving R&D capacity (Improving R&D culture, University-industry cooperation for R&D,
Subsidizing R&D activities, Establishing R&D labs)

Supporting high-tech industries

Investing in human resources to improve their innovative capability (Technical training and
education, Increasing creativity of human resources)

Becoming a knowledge society, creating an innovation culture

The last aim of the study was to find out whether the regional plans had a potential to support
social innovation efforts in Turkey. Increasing awareness in social problems has been forcing
governments, businesses, and civil society to take action on working together for social
development. People, groups, and institutions form inter-organizational collaborative
platforms for that purpose. The social value created by these platforms is defined as social
innovation. By examining the social issues addressed in the strategies of development
agencies, we aimed to see if there was any room for social innovation in these plans.
Provided that these addressed social problems/issues are solved through innovative
products, services, processes, or business models, development agencies may well be
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enablers of social innovation in Turkey. Table 4 shows the main categories regarding social
issues

Table 4 Categorization of social issues/problems addressed in regional plans

Categories Frequency Pe(rlc\:lirznt;)\ge
Social inclusion 21 81%
Public education and employment 21 81%
Health services 15 58%
Environmental sustainability 13 50%
Social solidarity 9 35%
Reducing poverty 4 15%
Disaster management 1 4%

The list of social issues in Table 4 reflects the priorities of regional stakeholder groups.
Projects that aim to solve these issues will most likely stem from these same stakeholders,
therefore one should expect that these regional plans may facilitate the realization of social
innovation efforts provided that development agencies provide technical, organizational and
financial support to well-developed projects.

3. Conclusions

Our main question at the beginning of this study was: Are regional development agencies in
Turkey enablers of regional innovation? Based on our findings, it is possible to argue that
they definitely show the potential to become enablers, as reflected in their current regional
plans.

This study has addressed the issue by a content analysis of regional plans. We have
examined, in particular, the degree to which these regional plans adopt strategies to improve
the innovative capabilities of regions, and to find innovative solutions to societal problems.
The purpose of the study is to contribute to the research stream on regional innovation, as
well as social innovation. Main conclusions of the study can be listed as follows:

1. Innovativeness is related to competitiveness.

Within the 26 regional plans, nearly all strategies regarding innovativeness or innovation are
placed under the “competitiveness” development axis. This is compatible with extant
research that relates innovativeness to competitiveness. Development agencies in Turkey
seek to improve innovativeness to facilitate regions’ competitiveness.

2. Regional plans aim to increase innovative capacity.

Strategies such as improving R&D capacity, supporting high-tech industries, improving the
innovative capacity of human resources through technical training and education, and
creating an innovation culture appeared within regional plans. These actions are closely
related to improving the innovative capacity of regions (provided that they are actually
implemented within the region).

3. Regional plans ensure sustainable development.

The main development axes formulated within regional plans mostly involve themes related
to economic, social and environmental sustainability. These are the three domains of
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sustainable development (See Figure 2). The regional plans ensure compatibility between
economic and social development and the environment.

4. Development agencies may become enablers of social innovation in the future.

Regional development based on the innovative capacity stemming from the region’s own
stakeholders may have tremendous social implications. The solutions offered by
stakeholders would be much more suited to the region’s requirements, much easier to
implement, and keenly embraced by the implementers. The regional plans cover many social
issues (e.g. social inclusion, education and health services, employment, reducing poverty);
the solutions that address these issues may lead to social innovation, in case these solutions
bring innovation in some sense.

5. Development agencies may be the solution to the regional innovation paradox.

The regional innovation paradox ‘“refers to the apparent contradiction between the
comparatively greater need to spend on innovation in lagging regions and their relatively
lower capacity to absorb public funds earmarked for the promotion of innovation and to
invest in innovation related activities compared to more advanced regions” [7]. “Innovation in
agriculture” appears in regional plans of various development agencies; by supporting
innovation in agriculture and rural development, development agencies may overcome the
regional innovation paradox: the capacity of lagging regions to absorb public funds for
innovation will increase.

6. Regional plans reflect the ideas and future agenda of the regions’ stakeholders.

As the regional plans formulated by the 26 agencies reflect the collective output of a
participative process, their contents offer great insight into the stakeholder point of view
regarding development of a region.

Further research could be suggested in the following areas:

e How the regional development plans are put together: the process through which the
plans are written down can reveal important insights into the time and effort put in by the
contributors. It is possible to examine the contributions of each stakeholder, and learn
more about their priorities, their concerns, and even the time span it takes to arrive at a
plan mutually agreed upon.

e How each regional plan compares to another: the details of each regional development
plan would inevitably vary, and different regions would have different requirements and
priorities to put forward. It would be interesting to compare those priorities in order to
develop a better understanding and provide a better allocation of resources to regions.
Another interesting comparison would be to see the degree to which different regions
attach importance to innovativeness, or the different tools and objectives they add into
their strategies regarding innovativeness.

e How implementation works: The present study only focused on what's written in the
plans, as the “ideal” state still underway to realization. It would be an interesting follow-up
to take a deeper look at the implementation process, and whether the objectives are
indeed realized, which would feed into an in-depth analysis and corrective action (if
necessary) of the plans by each region’s stakeholders.

The importance of “region” increases and regional development agencies will remain the key
facilitators of regional competitiveness in the future. The ultimate aim should be to boost
competitiveness through creation of an innovative environment, within the framework of
sustainable development through economic, social and environmental development.
Regional development agencies’ plans reflect strong intentions to improve regional
innovative capacity; bringing these plans into realization is the big challenge in the
development agenda of Turkey.
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Having 7,2% of GDP, 12% of tax revenues, 11% of exports East Marmara Region is the
production base of Turkey and an innovation base with high concentration of R&D
workers and high levels of patent generation. As the economic resilience and
sustainability are becoming widely dependent on smart regional strategies and
innovative production, regional policies and plans must be designed parallel to these.
Adoption of Regional Innovation Strategies for Smart Specialization (RIS3) in Europe
and establishment of Regional Development Agencies in Turkey for Regional
Planning, Financial Support for Niche Fields and Investment Support brought the
necessity and opportunity for developing regional innovation strategies. In
accordance with Horizon 2020 program of European Commission and 10th
Development Plan process of Turkey and Regional Planning period of East Marmara
Region; innovation strategies are being defined with comprehensive data analyses,
expanded public and stakeholder participation and examining global trends for
different sectors. One of the most important issues is that the quad helix (government,
academy, business and public) model is adopted. Smart specialization will be the key
concept of regional innovation strategy and strategies will be developed for clusters,
innovation friendly business environment, universities and techno parks, key enabling
technologies within the region, cultural and creative industries, internationalization,
financing instruments, green growth and social innovation. Outcomes of the strategy
will be considered as input for the East Marmara Regional Plan which will enable
strategies to gain legal basis and receive financing instruments. The strategy will be
one of the earliest in Turkey.

Keywords
Regional Plan, Innovation Strategy, Development Agency, Smart Specialization
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1. Introduction

The economies of the developed countries along the world are simply depending on high
value added and capital intensive production and high technology and innovation.

Developing communication and transportation infrastructure and opportunities has been
decreasing the dependency to the location. This tendency causes the competitiveness of
regions in terms of locational advantages and labour market aspects of regions to yield into
the usage of technology, R&D and innovation in the production processes.

Furthermore, the increasing share of service sector in developed regions or countries and
the increasing demand to the high-tech products and health services also supports this
tendency in local level. As the information society emerges in developed and even in
developing countries, along with the reverse brain drain, producing technology and
innovation increases is local level.

Even the locational advantages of regions still maintain their importance in many products or
services, innovative products have more competitiveness compared to such conventional
products. As the world becomes smaller, these remaining conventional products are
expected to lose their locational advantages if they do not provide minimum quality in terms
of technology. Thus, most competitive companies or clusters always are the most
advantageous in global production.

Yet, a single company cannot be sufficient to be the most innovative in any product or semi-
product. Instead of that, an innovative value chain within a region for a specific product or
semi-product can be more competitive in terms of technology, R&D and innovation. Also, the
supporting academicians, advisors and public institutions for a specific product increase this
competitiveness. The process of determining such niche products is the main issue in the

paper.

This paper focuses on development and implementation of regional innovation strategies in
accordance with international and academic guidelines, especially the RIS3 guide, in the
case of East Marmara Region of Turkey.

2. Background

Above mentioned importance of information and creativity brought the necessity of
technology development, R&D and innovation in production processes, and those processes
brought the necessity of strategically planned regional innovation policies. On the other hand,
international organizations such as the European Union have been adopting the
competitiveness of regions instead of companies. In the case of Turkey, “ensuring regional
development” is adopted as one of the social and economic development axes in the 9"
Development Plan and Regional Development Agencies were established in NUTS2
(Nomenclature of Territorial Units For Statistics) level. The 26 newly established
development agencies in Turkey boosted the regional planning and regional development
efforts and as they were defined to be responsible for the regional development, regional
strategies have started to be developed in economic, social, environmental and spatial
scopes.
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In today’s world, global economy is mostly shaped by countries like United States of
America, Great Britain, Germany, China, India and Japan. The competitive strategy of India
and China which depends on cheap labour force, and priorities of European Union and
U.S.A. which are areas such as information technologies, energy efficiency, bio and
nanotechnology directly affects the production trends of developing countries.

International organisations such as United Nations Industrial Development Organisation
(UNIDO), Organisation for Economic Co-operation and Development (OECD), World Bank
and European Union see innovation as the key factor of economic and social development
and each organisation has a guideline for countries or regions for preparing regional
innovation strategies that stimulate the development of innovation strategies.

A common point of these guidelines is about the risks of defining wrong strategies. One of
the most important risks is that, the lobbies of strong sectors or strong stakeholders tend to
orientate them in the way they profit most. Another important risk is the adopting directly the
international or national innovation strategies without including regional priorities,
expectations or trends. To prevent these risks; regional strengths must be known well,
international tendencies must be followed and analysed well, the process must include every
stakeholder within the region and the strategies must be adopted by all of them. Such a
strategy could become a necessity for resource management of local/regional authorities and
private sector and a helpful guideline for the region’s place within the global value chain.

In accordance with these inputs, ensuring smart specialization and developing distinctive
regional innovation strategies were seen as a necessity for the East Marmara NUTS-2
Region, which is consisted of Kocaeli, Sakarya, Dizce, Bolu and Yalova provinces.

2.1 Conceptual Background

The rationale of developing regional innovation strategy depends on several academic
researches and international guidelines which includes new theoretical approaches for such
strategies. Most important ones are regional innovation system approach and smart
specialisation.

As the global trend for regional competitiveness depends more and more on high value
added production with high levels of technology, innovation and R&D, the necessity was born
to develop a regional innovation strategy for smart specialisation for the East Marmara
Region, as it is the production base of Turkey.

2.1.1 Regional Innovation Systems

Regional innovation systems are new approaches for regional development which began to
appear in 1990’s [1]. Many academicians likes Lundvall, Cooke and Dohse, regional
innovation systems discussed the regional perspective, knowledge and technology exchange
and innovative competiveness especially between the USA and EU. Porter’s cluster
approach for value chains is another important approach for competitiveness of regions.

Philip Cook gives clear examples for governmental efforts for boosting competitiveness by
promoting regional innovation and cluster-building in his studies in 2003 [1].
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2.1.2 Smart Specialisation

Smart specialisation has been settling at the focus of European economic development and
growth policies in the last years and is seen as the mainstream of the Europe 2020 strategy.
The term was developed by a group of academicians namely “Knowledge of Growth”
including Paul David and Bronwyn Hall after firstly propounding by Dominic Foray and Bart
van Ark in order to fill the pores in the transatlantic productivity. Two main different
approaches exist within smart specialisation, which are the logic of innovation and system
mechanism [2].

Smart specialisation is mainly about the potentials of the region and which potentials can be
realised within the region. Even Barack Obama, the president of the USA, mentioned his
countries growth policies will be spatial in his speech in June 21%, 2010 and smart
specialisation was included in the agenda of OECD and regions were classified as
knowledge regions, production regions and non-science and technology regions.

2.2 L egal Background

Some upper scale policies and guidelines supported the necessity of preparing a regional
innovation strategy by defining whom to coordinate and how to prepare and to which the
strategies should be in accordance with.

2.2.1 International Plans and Policies

In almost all international organisations which are mainly effected by the USA and EU,
regional innovation policies have been developing. As they bring no necessity, to be known
by the international actors and strengthen their places in global markets, regions should
consider such guidelines.

2.2.1.1 World Bank

The innovation policy of World Bank, prepared in 2010, defines the frame of boosting
regional development by supporting innovation capacities of developing countries. It defines
regional governments and authorities as “gardeners” and key actors of setting regional
strategies. Also, innovation, R&D and technology is seen as the main recovery tool for
economic crises.

2.2.1.2 UNIDO

The policy paper of Philip Cook and Olga Memedovig, strategies for regional innovation
systems, defines the concept of regional innovation systems and explains the vehicles of
regional development by contrasting different regions from different continents and
advocates the promotion of systemic innovation with public and private partnership at
regional level.
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2.2.1.3 OECD

The Organisation for Economic Cooperation and Development examines the innovation
structures of regions and analyses the outcomes of the regions in terms of production. After
making such examination in details, they develop offers for transnational corporations and
supports dissemination of best practices.

2214EU

Defining innovation and technology as the key element of economy in today’s world is
accepted by the EU since the Lisbon Strategy process in year 2000. The cohesion policy of
Europe along with the Europe 2020 strategy which is the general strategy of Europe for
smart, sustainable and comprehensive development; empowers establishing interregional
learning processes and regional innovation systems.

Establishment of Innovation Union Flagship in Europe and new approach of “smart
specialization” and S3 Platform are important steps for expanding the innovation systems
over Europe.

2.2.2 National Plans and Policies

Although the regions have their own strengths, their policies should be in accordance with
upper scale plans and their strategies.

2.2.2.1 9" Development Plan

‘Development of R&D and Innovation’ strategy is determined within the strategy of
“‘increasing the economic and social competitiveness”. It is referred to the necessity of the
development of human and technological infrastructure, specifically cited nano and
biotechnology area, due to the information and high value-added orientation at the
production of goods and services.

It is also come into prominence at related strategy that lacking of operative cooperation
between academia and industry, inadequate support of the interdisciplinary projects, the low
rate of use of EU R & D projects.

It is aimed to achieve the goals such as, increasing the share of R&D share, dissemination of
academic studies that address the needs of industry, development of infrastructure of
technology-based entrepreneurship, research - development and innovation, strengthening
of human resources. Nanotechnology, biotechnology, new-generation nuclear technologies,
hydrogen and fuel cell technologies, the defense industry, vaccine and anti-sera, information
and communication and space technologies identified as priority areas.

2.2.2.1 National Science, Technology and Innovation Strategy 2011-2016

This strategy covers scientific, technological and innovation strategy of Turkey. The strategic
objectives of the plan are as follows;

Vertical Axes;
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e Target-oriented Approaches where R & D and innovation capacity are strong

o Needs-oriented Approaches where R & D and innovation capacity areas required to
Acceleration

e Bottom-up approaches to development of R&D and innovation capacity
Horizontal Axes;
e STl Human Resources Development

e Promotion of Research Results to the Transformation of Commercial Product and
Service

¢ Dissemination of Cooperation Culture in multi-partner and multi-disciplinary R & D
¢ Enhancing the Role of SMEs in National Innovation System

e Increasing the contribution of research infrastructures TARAL'S to the power of
knowledge production

e [Effectiveness of International collaboration STl in the interests of our country

R & D and innovation capacity is strong fields in the document, determined:” Manufacture of
motor vehicles and trailers (Automotive)”, “Manufacture of machinery and equipment N.E.C”
and “Information and Communication Technologies (ICT)".

2.2.2.1 Other Upper Scale Plans and Strategies

At the region scale, many different national strategies intersect. At the national level, each
Ministry or Undersecretariat defines the sectoral strategy in Turkey. However in regional
innovation systems and local level, different sectors intersect more distinctly. Main national
level strategies other than National Development Plan and National Science, Technology
and Innovation Strategy are; Turkey's Higher Education Strategy, Science and Technology
Human Resources Strategy, SME Strategy, and Industrial Strategy of Turkey.

In terms of sectoral specialisation; automotive, machinery, electronics, iron and steel, wood
processing, paper and furniture, chemical sectors are prioritized.

2.2.3 Regional Plans and Policies

Regional scale planning is not a new issue in Turkey and East Marmara. The first regional
plan was prepared within the context of East Marmara Region in 1963. However, the number
of regional plans in Turkey had been very limited until the establishment of Regional
Development Agencies in the last decade to which authority was given for the preparation of
Regional Plans.

In the current Regional Plan of East Marmara for the period of 2010-2013, high value added
and agglomerated sectors were defined as automotive, base metal, chemicals, electrical
machinery, plastics and machinery.

In terms of innovation, developing the regional innovation strategy was adopted along with
the policies for increasing R&D activities in clusters and prior sectors and increasing the
quality of innovation and product development activities.
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3. The Process of Evaluation of the Status Quo

As smart specialization depends on competitive and strong sectors with high innovative
potential, regional data were analysed to define the innovative sectors within the region. In
accordance with the sectoral analyses, general aspects like education, human force,
technical infrastructure, financing for technology are also important for regional innovation
system, thus they have been considered as well. Turkey has a ratio of 0,85% in R&D
expenditure in Gross Domestic Product, which is almost 4 for times below of the ratio of EU,
USA and Japan. However, this ratio has a good increase rate like 10,2% according to the
data of World Bank [4]. In this expenditure, private sector provides 41% of R&D expenditure,
where the average of EU is 54,8%.

3.1 Defining Competitive Sectors

Most Turkish scholars complain from the unorganized and inadequately collected or obsolete
data, or even mere absence of the required datasets. Regional planning should rely on
systematically updated and robust databases, which allow for benchmarks across different
regions and periods of time. However, such scarcity and complexity become excruciatingly
challenging for the planners when it comes to make estimations and impact analysis
regarding new investments and trade with the rest of the World. So the next best thing than
using the actual figures is to depend on the available statistics routinely collected by the state
institutions, one of which is the statistical information indicated on the incentive certificates.
Min. of Economy (formerly Undersecretariat of Treasury) has a long tradition of issuing
incentive certificates for the investments of above certain minimally required fixed costs.
These documents bear the foreseen amount of fixed investment, employment to be created
and amount of the machinery to be imported etc. Provinces of East Marmara, are notably
among the most prosperous in the Turkey as recognized by the TURKONFED’s report [3];
hence accumulate large stocks of investment in various sectors. With a population that
corresponds to only %4 .4 of that of Turkey, East Marmara Region accounts for %9.4 of the
incentivized fixed investments for the period between 01.01.2001 and 31.12.2013. East
Marmara has a versatile economy, with considerable presence in almost each sector, for
some sectors having relatively greater share in the national economy though. The study
focused on the share of the incentivized investment that East Marmara’s provinces receive
as to various sectors and the growth trends thereof. The first five rows of the Table 1 exhibits
the sectors at which investments to East Marmara’s provinces are relatively intense.
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Table 1 Priority Sectors
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Table 2 Priority Sectors (continued)
Other Criteria
Growth rate VA VAN VA N NIV A A
Exports N N VA V
Job creation N N N VA N
In-house R&D premises N VIV
Supporting R&D and
services
SME prevalence N VIV supply | V|V \ NERR R
sector)

According to data above, iron-steel, non-ferrous metal mills, metal goods, automotive main
and supply sector, electrical machinery and goods, machinery, chemicals, rubber-plastics,
glassware, food & beverages, clothing & garment, forestry products, paper, energy, tourism,
logistics and ship-building sectors are primary sectors of East Marmara Region.

3.2 Analysing Innovative Capacities of Competitive Sectors

After defining the priority sectors in the region, the situation of those sectors in terms of R&D,
Technology and Innovation were taken into account.

To analyse the innovation infrastructure within the region, related data were needed to be
gathered from different institutions and organizations which are inside the innovation
ecosystem. Such bodies were categorised in the National Science, Technology and
Innovation Strategy 2011-2016 (See figure 1).
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Track 15: Regional innovation strategies and smart regions

Bilim ve Teknoloji Yilksek Kurulu (BTYK) Ipermente: [ Bagbaran bagkanliginda 20 Daimi Uye |
Bilm, Teknoioj ve Yenii Sistemi iginde En Ust Dizeyde Poitika Beliieme Organi
[ Devlet Bakanhg |
L BT eqguimundensorimic _J
Istevsel  Deneme ve Ogrenimin Ar-Ge ve Yenilik Kaynaiiann Gelistirimesi
Bilginin Uretimi Biginin Yayi Py
Dinamikler _ Kolayastinimas: ! - YOI potkaten Otugturma "% Olugturulmast o piacekete Gegrimes:

| - | i | I l:
roenAK s> | |
t | 35 3§ i ?

L r Tl e Tl | T raernp——— ey harorestice o e e
Seateen Sagiamatin turnanta ve b girm Sl g o ey A
tarsh s ey saamaiia

Maliye (ETKB. COB, UB, BIB. TKiB)

Bakanhg: @ =% Bagl, igih veya gl kuruhuglar
titill
3 ¥ T

P e || eefbeeemeeees

pivyhst Hepesiade iy Mayson osa |
e | B
i, b direts i
{ ste (KOSGEB Yisksek Ogretim Kurumlar: eyt o sTB MEB
[+)

| Otimars st ton TP
F T, e THE v ‘U.;:K o g I,
prlo S Sk ,{
= DPT I |
e ¥ | 1 |
oM Vikaak Oroten Kurubagiarabi |
rav e — gt |
i

O Yenilikgi Firmalar
o T ] S
E 1@ Tobmolom Avagoms Sesairu
I i B haz
e v b Ozel Ar-Ge
A Merkezleri

Figure 1 Basic Dynamics of National R&D and Innovation System of Turkey (Source: TUBITAK, 2011)

Following data was used for the determination of the innovative sector within the region and
top sectors were determined according to their number and share in Turkey (Table 2).
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Table 2 Data sets and Sources of Innovation Indicators

Data

Source

Top Sectors/Subjects

Exports

TURKSTAT, TiM
(Turkish Exporters
Assembly)

Automotive,
Chemicals, Other
Metals, Electrics And
Electronics,
Machinery, Iron and
Steel

Foreign Direct Investments

The Ministry of
Economy

Food, Textile,
Chemicals,
Construction,
Transportation

Sectoral Distribution of OlIZ’s

OSBUK (the Supreme
Board of OIZ’s)

Food, Textile, Base
Metal, Machinery,
Automotive,

R&D Centers and Personal

The Ministry of
Science, Industry and

Chemicals, Medicine,
Electrical Machinery,

Technology Other Metals,
Automotive
Agglomeration — Added MARKA (East Refined Petroleum,

Value Analysis

Marmara Development
Agency)

Chemicals, Base
Metal, Electrical
Machinery, Automotive

Agglomeration — Sectoral
Growth Rate Analysis

MARKA (East
Marmara Development
Agency)

Forest Products,
Refined Petroleum,
Base Metal,
Automotive,
Transportation

R&D, Innovation and
Industrial Implementation
Supports

SMEDO (Small and
Medium Enterprises
Development
Organisation)

Machinery, Electronics
and Optics, Fabricated
Metal Products,
Electrical Equipment,
Forestry Products

Scientific Papers

Universities (Kocaeli,
Bolu |zzet Baysal and
Yalova Universities)

Medicine, Chemistry,
Machinery, Electronics
And Communication

Projects of Universities

Unive:rsities (Kocaeli,
Bolu |zzet Baysal and
Yalova Universities)

Chemistry,
Environment,
Medicine, Electronics
And Communication,
Machinery, Physics
And Optics

Different classifications could be seen in the data of different institutions such as ISIC, US97,
NACE1.1 and NACE2.0. This causes some of the subsectors to be included between
different sectors and complicates the comparison process. For instance the data used for
analysing the relation between agglomeration and added value of the sectors were
productivity and employment. The data of productivity was produced in the classification of
NACE1.1 whereas the employment data was in NACE2.0. To remove the incoherency, the
data of 2006 were used as both were in NACE1.1.
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According to data above, automotive, base metal, chemicals, electrical machinery,
machinery, food, plastics, forestry products and electronics become prominent.

4. Ensuring Participation and Adoption

As stated almost in every guideline and scientific papers, adoption of the strategies and
chosen innovative sectors is the most important issue for strategies to come to life. Each
institution, company or even individual have their own perspectives for such policies. To
make sure all of the stakeholders to adopt the common strategies, it is required to include
them in the decision making process, even their approaches are imperfect. Seeing their
ideas included in the policies and names included in the plans, in a sense, causes them to
adopt the whole policy.

To ensure the adoption, participatory planning process was implemented in two different
manners; technical committee and advisory board. Furthermore, questionnaires were taken
from the web site of the East Marmara Regional Plan to public and another was taken to the
institutions and companies within the East Marmara region.

Within the technical committee, the Regional Development Agency, Technology Transfer
Offices, Technoparks and national institutions such as TUBITAK and TUSSIDE were
represented. In the advisory board, the chambers of commerce and industry and universities
were represented for receiving feedbacks for the data and analysis studies and technical
committee’s decisions.

4. Determining Niche Areas for Smart Specialization

At the time this paper was submitted, the sub sectors for smart specialisation had not yet
determined in terms of regional innovation. In the sectors such as automotive, base metal,
machinery, food industry, electrical and electronic equipment, chemicals, plastics, forestry
products, iron and steel and textile are to be examined in details within the scope of upper
scale policies and plans, sectoral strategies and innovation performance.

5. Conclusion

At the end of the above introduced process, regional innovation strategies for smart
specialisation for East Marmara Region are expected to be defined and adopted by the
whole stakeholders.

Following benefits can be expected as results of the process:
o Developing Regional Innovation Strategy and promoting especially abroad.
o Developing the R&D Consultancy Sector
o Designating financial support programmes to the innovative sectors
e Stating the specialised sectors and innovative fields in East Marmara
o Representation of the region in platforms such as S3 and other EU bodies.
e To be used as a base for the Regional Plan
e To be used as a base for academic studies
e To be a guideline for the domestic entrepreneurs and foreign investors.
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The new strategic EU orientation defined within the Europe 2020 agenda highlights the
relevance of strengthening its competitive position on the global market. Delivering
sustainable competitiveness in the new multi-polar world requires the analysis of the
advantages and potentials, in addition to weaknesses of the European system, as a
basic precondition to project and properly forestall the changes in the competitive
environment. Thereby, development of science, technology and innovations are
considered driving forces to achieve the objectives. The forecasts of the prospective
EU development are based upon the concept of innovation union. The evidence
clearly indicates that EU lags behind the major competitors (US and Japan) on
technological development and innovations, but relative to emerging economies
(China), as well. The prospective changes have inevitably imposed a necessity for
significant improvements of the framework conditions to boost innovations and
structural changes as a prerequisite to achieving EU sustainable competitiveness.
Therefore, this paper primarily aims at analyzing the new EU strategic directions to
strengthen the innovation capacity as a precondition for attaining sustainable
competitiveness in the global economy. Having in mind a complexity of the
researched issues the paper will comprise some aspects of the interaction between
innovation and competitiveness.

Keywords
EU, innovation strategy, competitiveness

1. Introduction

Nowadays, the EU faces a challenge to increase innovation capacity as a precondition for
achieving sustainable growth and competitiveness on the global market. The new EU
strategic directions are based upon the ambitious goal to maintain its position in the group of
leading world economies. Several measures have been already undertaken in an attempt to
modernize the EU economy. Since the adoption of the Lisbon strategy in 2000, the EU has
opened a new page in its development agenda, with the goal to become “the most
competitive and dynamic knowledge-based economy in the world”. The Lisbon strategy
defines new landmarks of the EU policy focused on the “creation of an information society for
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all, establishing a European area of research and development, developing a business-
friendly start-up environment, completing the single market, establishing efficient and
integrated financial markets, building a knowledge society, ensuring more and better jobs for
Europe, modernizing social protection, promoting social inclusion and enhancing sustainable
development® (World Economic Forum 2010). Europe 2020, the strategy for “smart,
sustainable and inclusive growth®, provides for a continuation of the Lisbon strategy. Namely,
the Europe 2020 Strategy comprises seven flagship initiatives - Innovation Union, Youth on
the move, A digital agenda for Europe, Resource efficient Europe, An industrial policy for the
globalization era, An agenda for new skills and jobs, European platform against poverty.
Most importantly, these seven pillars shape the new competitive framework of the EU. The
essential part of the strategy is the Innovation Union Flagship Initiative aimed at fostering the
EU’s innovation capabilities. The new innovation strategy strongly relies upon the concept of
knowledge triangle, whereby the policy areas of research, innovation and education are
integrated and their strong interdependence is acknowledged (Soriano and Mulatero, 2010).
Hence, the policy makers have increasingly incorporated measures and mechanisms to
support innovation as to be a principal commitment of the economic activity holders.

2. Comparative analysis of innovation performance and the external
competitiveness

The Lisbon Agenda sets an ambitious objective, i.e. 3% of EU’'s GDP to be invested in R&D
by 2010. However, this goal has proved out of reach since the funds devoted to R&D have
shown just a slight increase from 1.86% in 2000 to 2.00% in 2010.The EU27 innovation
performance lags behind the major global competitors (US, Japan and South Korea). In
accordance with the UNESCO statistics, the highest R&D intensity, among the G20
members, was recorded in South Korea (GERD amounts to 3.74 % of GDP in 2010),
followed by Japan (3.36%), the United States (2.86%) and Australia (2.37%).

The rise of China in the world economy is closely related to strengthening its innovation
performance and joining the group of innovation leaders. The China’s GERD reached up to
1.77% of GDP in 2010 whereas the business sector accounts for 72% of GERD (1.30% of
GDP) (OECD,2012). This is enormous growth compared to 1996 when the China’s
R&D/GDP ratio amounted to merely 0.6%. These developments are expected to continue
since the China’s “innovation agenda” predicts a certain rise of R&D expenditures up to 2.5%
of GDP by 2020. This would permit the country to transform itself to an innovation-driven
economy. Or in wording of the European Commission "if the recent trends continue, in 2025,
the United States and Europe will have lost their scientific and technological supremacy for
the benefit of Asia." China, along with India and Japan, will get a leading position in the world
with the 20 percent of total world investments in R&D.

Likewise, the EU is lagging behind as to the number of researchers and availability of highly
skilled labor force. In 2008, the share of researchers in the total labor force was estimated to
6.3 researchers per 1000, compared to 9.4 in the US and10.7 in Japan. More than half (54
%) in the EU work for the public sector, and just about 46 % work for the business sector.
The foremost EU economic competitors reveal much higher estimates about the number of
researchers engaged in the private sector, e.g. 69 % in China, 73 % in Japan and 80 % in
the United States (EC,2011)

Despite the fact that growth of the EU’s R&D&I activities has not been achieved with the
expected dynamics, yet it still belongs to the world’s leading countries in the field of science,
technology and innovation.

The EU is the largest exporter of commercial knowledge-intensive services (excluding intra-
EU exports), which account for about 30% of the world’s total, followed by the United States
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(22%) and Asia-8 (15%, mostly coming from India and Singapore). However, China becomes
the world's largest exporter of the high-technology goods, followed by the EU and the
U.S.(Figure1).

ak
i Asia-8 i
25
[~~~ United States China __oeeeeeeeres™"]
20 »
- [ EU extarnal
‘-\-\-\--\-"" -\_\_\___'_,_,-'-"" - i T o ———"‘--\.\_\_\_\_
15 e -
e R
s T ~  Rast of world
10 oz —
S Japai “=-- o
5
U ] ] ] ] ] ] ] 1 1 ] ]
1008 2000 2002 2004 2006 2008 2010

Source: Science and Engineering Indicators 2012
Figure 1 Share of the global high-technology exports, by selected region/country: 1998-2010

A research conducted by the Austrian Institute of Economic Research examines the
economic complexity of the country and international trade patterns. The complexity score
indicates capability of the country to produce products that contain high levels of
accumulated knowledge and capability to produce products with different knowledge bases.
The study points towards a higher level of competitiveness performed by the complex
economies. The sectoral analysis exhibits a relatively high average complexity of the product
categories where the European firms appear as one of the most significant exporters, while
the average product complexity scores have been relatively stable at the sector level in the
EU over the period 1995-2010. However, over the same period the BRIC countries,
especially China, have upgraded the complexity of their business sector’'s output and they
are getting closer in certain sectors to those in Europe. Thus the competitive pressure on
European producers is likely to further increase. The EU has to increase the diversification
and exclusivity of products across sectors so as to effectively cope with this pressure, but it
has to upgrade the quality levels inside the existing product categories, as well (A.
Reinstaller, W. Hélzl, J. Kutsam, C. Schmid , 2012).

The analysis made about the EU competitiveness based upon the World Economic Forum’s
methodology specifies that several of the “old” EU 15 members apply to the most competitive
countries in the world, while the new member states exhibit much lower in the rankings
(Bernd-Joachim Schuller, Marie Lidbom, 2009). At the same time, the highest-ranking
economies, according to their competitiveness, are those EU Member States recording the
greatest R&D intensities in 2010, e.g. Finland (3.87 %), Sweden (3.42 %) and Denmark
(3.06 %) (Eurostat, 2012).

Figure 2 shows the difference in competitive performance of the Member States as
measured by the seven indicators. The WEF report indicates that the “spread in performance
across European countries is particularly stark in areas such as innovation, where a three
point gap (on a scale of one to seven) separates the best from the worst
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performer”’(WEF,2012). Therefore, the countries recording a low level of R & D intensities are
found at the bottom of the competitiveness ranking.

1st pillar:
Enterprise environment

Tth pillar: o
Environmental - // £
sustainability AL

2nd pillar:
\ Digital agenda

6th pillar: | \|  3rd pillar:

| L
jSOCIaI- R . > Innowvative
inclusion “

" Dy Europe
5th pillar: V4
Labour market Ath pillar:
and employment Education and training
= Mordic Europe Western Europe (and Estonia)
=== Sputhern and Eastern Europe ==South-East Europe

Source: World Economic Forum'
Figure 2 Competitiveness profiles of the four European groups

3. Towards more competitive Europe

The above analysis clearly points toward the necessity for the EU to undertake further efforts
so as to improve innovation and knowledge intensity as the basic preconditions for the
possibility to effectively cope with the competitive pressures, as well as to achieve a
sustainable competitiveness.

The evidence available suggests that R&D expenditure has a multiplier effect on GDP-every
euro invested in R&D generates 6 to 7 euros of GDP.2 The possibility to increase the R&D
intensity up to 3% of GDP by 2020 is therefore expected to significantly boost the EU’s
growth. At the same time, the target projected about the R&D intensity is going to enable EU
to remain in the list of the world’s leading economies since its major competitors have also
projections about the significant increase in R&D spending. Thus, China intends to increase
the R&D spending up to 2.5% of GDP by 2020, South Korea 5% by 2022, Brazil 2.5% by
2022 and the USA over 3% of GDP (The Royal Society, 2011).

Additionally, the EU has to improve the overall “knowledge intensity” including all the
components of the Knowledge Triangle - R&D, innovation and education, as the focal point
of the Europe’s future economic and social development. Namely, the proposed target of 5%
investment in “knowledge intensity” is to be achieved by 2020. It combines R&D and the

'Nordic Europe, composed of Sweden, Finland and Denmark

Western Europe (and Estonia), composed of the Netherlands, Austria, Germany, United Kingdom, Luxembourg,
Belgium, France, Estonia and Ireland

Southern and Eastern Europe, composed of Slovenia, Portugal, Spain, the Czech Republic, Cyprus, Malta,
Latvia, Lithuania, Italy, Slovak Republic, Poland and Hungary

Southeast Europe, composed of Greece, Romania and Bulgaria.

* How to turn the EU into an innovation Union: Europe needs a wake-up call
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higher education expenditure/investment. “It is important to note that the 5% target does not
render the 3% target invalid; rather, it reinforces the effectiveness and impact of the R&D
investments by supplementing them with investments in higher education.”(EC,2009)

In this context, the EU has to induce certain investment in the higher education (currently
comprising only 1.4% of GDP) as considered to be significantly lower than the USA (3% of
GDP). Although direct support for producing new knowledge and innovation is an important
aspect of innovation policy, yet it is not sufficient to effectively respond the severe
competitive pressure. Therefore, the EU needs to overcome the supply side approach in
innovation policy based upon supporting innovation by public and private resources. This
“‘one-way” approach in designing innovation policy should be complemented by the demand-
side measures. Demand-side innovation policies are important policy instruments aimed at
increasing the demand for innovations, improving the conditions for the uptake of innovations
or increasing the articulation of demand (Edler, 2007). The recent research indicates that
innovation policy is “increasingly more broad-based and combines different kind of policy
instruments to address a specific challenge, theme or sector with increasing emphasis on a
user-driven approach”. (K. Izsak, J. Edler, 2011). This approach requires innovation policy to
be integrated with the industrial policy. In this context, the new EU industrial policy highlights
the importance to achieve innovative competitiveness of the industry. “The concepts of
innovation and industrial policy are converging: both are now following a demand-driven
approach, the strategic approach is a common aspect, and both are instrumental for
competitiveness and serving or linking other policy fields. Policy drivers for both policy fields
include European integration, standardization, good governance and framework conditions”.
(European Parliament, 2011).

4. Conclusion

Facing with the growing competition in global economy, the EU needs to strengthen its
efforts so as to create a knowledge-based economy. The European Strategy 2020 provides
for a new competitive framework based upon the promotion of knowledge intensity as an
essential precondition for boosting the economy’s long-term growth. However, despite the
attempts to intensify the R&D&I activities and the clearly defined strategic guidelines, the EU
has revealed a slower pace in the innovative performance as compared to the main
competitors-the U.S., Japan, China, South Korea. Therefore, the new policy concept is to be
focused on promoting measures that will reinforce structural changes based on significantly
improved innovation performance. This certainly points toward the increased
complementarities of innovation- and the industrial policy. Likewise, the new EU innovation
landscape is to be created by conceptual shifts of the innovation policy including the synergy
between the supply-side and the demand-side approach. The new approach of the
innovation policy is going to support the Europe’s transformation towards a knowledge-based
economy and it is expected to effectively respond the long-term challenges.
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A REGIONAL INNOVATION STRATEGY:
R&D PROJECT BROKERAGE EVENTS IN BURSA AND ESKISEHIR
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As a factor of competitive advantage, r&d and Innovation strategies are of central
importance for the attainment of sustainable regional development. For this reason,
r&d project brokerage events are unique opportunities especially in competitive
industrial regions to bring together innovative business ideas and entrepreneurs at
the same platform. In this paper, we primarily tried to make a general sketch of
BEBKA'’s (Bursa Eskisehir Bilecik Development Agency) r&d and Innovation policies
through its 2010-2013 Regional Plan and its industrial incentive programs. Based on
this general policy, we focused on r&d project brokerage events carried out in Bursa
and Eskisehir with the support of BEBKA. Our purpose is to show descriptively what
kinds of technological developments are introduced in these events and quantitatively
using statistical data in what percent these events are successful in bringing together
the relevant parties, focusing specifically on two sectors; textile and ceramic. It is
found that these r&d project brokerage events are increasingly gaining importance in
following developments in textile and ceramic sectors which are competitive
industries of the region. We also found that these events have positive implications
about cooperation between public and private sectors and universities. However, we
mentioned, as a limitation, some difficulties about the realization of project-based
cooperation among those parties. To conclude, we made some policy
recommendations about the method and content of these events to increase its
influence in those sectors.

Keywords: Innovation, R&D, Regional Development, Textile and Ceramics Industries.

1. Introduction

R&D and Innovation have a very central importance in regional development policies. In
Turkey, R&D project brokerage events are generally arranged by exporter unions,
universities and some other public institutions. The main goal of these events is to match
successful and innovative projects with the firms in relevant sectors or new entrepreneurs.
Thus, these events serve as a meeting platform for innovative ideas and enterprise. R&D is a
problematic area in Turkey because of the institutional and financial deficiencies. Therefore,
these deficiencies make these events more important than ever because by virtue of these
events public authorities and entrepreneurs can see the shortfalls and needs in R&D and
innovation policies in theory and practice.
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Table 1: R&D Spending in Turkey

The share of R&D spending in GDP Turkey Turkey -
(average of the highest 15 country) (2010) 2023 Goals
(2009)
The share of R&D
spending in GDP (%) 3.03 0,84 3,00
The share of private
sector R&D spending in 2.10 0.36 2,00

GDP (%)

Source: TUIK, TUBITAK, OECD-MSTI 2011/1

Table 1 shows us the level of R&D spending in Turkey and in the highest 15 country.
According to these data, Turkey’'s R&D spending level is very low relative to the highest
OECD countries. [1] For this reason, R&D Project Brokerage events arranged and funded by
development agencies, exporter unions and chambers of industry are very crucial
opportunities in reaching to 2023 goals of Turkey. In this paper, we will try to propose a more
integrated and operative model for both parties involving in these events in terms of the
formation and implementation of the projects presented in these events. Concrete policy
recommendations about this model will be presented in conclusion part. First we try to state
BEBKA’s general policies and financial support programs for R&D and innovation to
understand the role of R&D project brokerage events in this general framework.

2. BEBKA'’s General Policies and Financial Support Programs for R&D
and Innovation

One of the BEBKA’s development axis in 2010-2013 Regional Plan is “Industrial Efficiency
and Competitiveness”. In accordance with the national plans and programs and other
sectoral policy documents, this development axis aims at increasing the efficiency and
competitiveness of the industries in TR41 Region. In this context, BEBKA defined 4 main
goals and 2 aims for each main goal.

Table 2 BEBKA'’s Goals and Aims for Industrial Efficiency and Competitiveness

Aim 1. Increasing the institutionalization level of SMEs

Industrial Efficiency and

Competitiveness

GOAL 1. Increasing
Efficiency with the
institutionalization and
cooperation in industrial
production

and other family firms and dissemination of the use of
new information technologies.

Aim 2. Promoting the integration of local clusters with
outside world by developing the cooperation among
the actors in these clusters

GOAL 2. Increasing
industrial competitiveness
with the promotion of
industrial R&D and
Innovation

Aim 1. Increasing the number of institutions,
cooperative businesses and other new bodies which
can promote r&d and innovation

Aim 2. Increasing the number of new developed
products, utility model, industrial design and patent

GOAL 3. Increasing
competitive power and
efficiency by supporting

Aim 1. Increasing the number of enterprises and
entrepreneurship by supporting the activities towards
innovation and branding
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branding and

. Aim 2. Enhancing the investment climate and
entrepreneurship activities

increasing the investment promotion activities.

GOAL 4. Increasing the Aim 1. Increasing the percentage of products in
industrial production with industrial production which have high added value.
high added value Aim 2. Increasing the added value of existing products.

Source: BEBKA TR41 2010-2013 Bursa Eskisehir Bilecik Bélge Plani

In Table 2 we can easily observe that the 2" goal (r&d and innovation) is one of the
indispensable goals in achieving the industrial efficiency and competitiveness. [2] Besides,
we can say that the other three goals are problems which are not very prominent in
developed economies, but this 2" one is a worldwide need for developing industries to open
up innovative ways for various industries. BEBKA'’s these goals and aims within the axis of
industrial efficiency and competitiveness have also shaped the financial support programs in
2010 and 2011. In 2010, BEBKA takes 241 projects from three cities (Bursa Eskisehir
Bilecik) as a part of the financial support program about industrial efficiency and
competitiveness. This program includes various r&d and innovation projects in different
sectors of the region. Similarly 161 projects have been taken as a part of the financial
support program in 2011 about r&d and innovation. In 2010 47 projects and in 2011 29
projects are accepted by BEBKA respectively and these projects are implemented in TR41
region. [3]

This method of call for projects is the conventional way of picking the best projects up within
a competition process. However, we can say that this method is not operative at all. On that
point alternative mechanisms come in and try to become more operational in choosing and
implementing r&d and innovation projects. Then we can evaluate project brokerage events
as one of these alternative mechanisms in TR41 Region. BEBKA tries to promote this type of
alternative mechanisms in cooperation with ESO (Eskisehir Chamber of Industry) and UTIB
(Uludag Textile Exporter Unions). In the next part we will explain the content and scope of
these events currently and we make a proposal for the enhancement of these events.

3. The Cases of Bursa and Eskisehir Project Brokerage Events
3.1.Esinkap Project Brokerage Events

Esinkap is an acronym for the Turkish expression of the project of capacity building for
Eskisehir innovation strategies. Esinkap is a national r&d project brokerage event which is
held in different sectors such as metal machinery, rail systems, informatics or ceramics. It
has been arranged for the 6" time in the year.2012. It has been arranged by ESO and
BEBKA. It has been supported by TTGV(Turkey Technology Development Foundation),
TUBITAK (Turkey Scientific and Technological Research Institute) and other relevant
institutions since the year 2009. BEBKA has also been involved in these events since the 3™
r&d project brokerage event with its financial support. The last event has been arranged
under the title of “ceramic, glass and baked clay”. The main goals of these events may be
stated with three points;

e Developing networks for business cooperation
e Developing r&d and innovation policies
e Developing human capital
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These three points are very important for the strategies of these events. [4] Esinkap has also
a comprehensive communication plan before the organization. Organizing committee forms
an advisory board consisting of the key players from public and private sector, university and
media. They perform the whole process in cooperation with this advisory board. Project
brokerage event's online platform www.esinkap.net serves as the meeting point for
participants.

When we look at the table we can see the problem about the possibility of project
partnership. This can be evaluated as the lack of a sustainable platform for the realization of
these projects. This may be explained partly by the lack of financial support and partly lack of
an organizational deficiency. Forasmuch, creating project partnerships is not an easy work
because these projects have to be developed to turn into a partnership for the firms and
project owners according to the needs of different industrial cases. Therefore, this requires a
long and difficult endeavor for organizers.

Table 3 ESO Project Brokerage Events Data

2011 2012 2012
Event 3 Event 4 Event 5

Projects & Partnerships in Numbers

Total Number of meetings about projects 90 26 34
Number of the possibility of project partnership 13 - -
Total Number of Participants 450 422 247
Total Number of Projects 136 54 36

Source: www.esinkap.net

3.2. UTIB Textile Project Brokerage Events

UTIB has arranged an international project brokerage event since the year 2009. They try to
bring together textile producers and exporters in Bursa where is a significant textile center of
Europe. It has been arranged for the 4" time in the year 2012. It has been arranged by UTIB,
BTSO (Bursa Chamber of Commerce and Industry) and BEBKA. It has been supported by
several national and international research institute and university. BEBKA has also been
involved in these events since the 3™ r&d project brokerage event with its financial support.
Organizing committee of the event is BUTEKOM(Bursa Textile and Confection R&D Center)
which is a r&d unit within UTIB. The main goals of these events may be stated with three

points;
e Transformation of textile sector towards innovative technologies
e Providing the sustainability of textile export
e Enhancing the qualities and standards in textile sector
e Developing new r&d and innovation policies
e Supporting the use of cost effective new technologies

These goals are very strategic for the development of the competitiveness of the textile
sector in the region. [5] BUTEKOM organizes project brokerage event with all relevant parties
taking advisory support from academic authorities in the sector. BUTEKOM'’s organizing
committee are always in contact with the pioneering firms in the sector naturally because
those firms are already members of UTIB. They perform the whole process in cooperation
with this advisory board. Project brokerage event’s online platform
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www.uibargeprojepazari.com/ serves as the meeting point for participants. In recent years,
this event tries to encompass different stakeholders of textile sector such as technoparks,
some important r&d centers, research institutes and representatives of industrial firms
involving in r&d activities. UTIB call for project usually accepts r&d projects under these
topics:

Construction Textiles

Automotive Textiles

Geotextile and industrial textiles

Other textiles (conventional and other technic textiles)

Graduation theses, master theses and doctoral dissertations implemented
in industry

When we look at the table we can see that the possibility of project partnership is better than
the case in Esinkap. However, only the numbers may be misleading because these numbers
express the possibility but there are no concrete projects that creates partnership in industry
in UTIB’S events either. We will make some policy recommendations about this deficiency in
conclusion part. As we stated above in the case of Esinkap, the reasons for this lack of the
partnership of projects can be rooted in financial and organizational reasons.

Table 4 UTIB Project Brokerage Events Data:

Projects & Partnerships in Numbers 2010 2011
Number of Declared Project Partnership 10 20
Number of the Possibility of Project Partnership - 10-15
Total Number of Participants 500 1600

144 (56 of them are

Total Number of Projects 81 . )
foreign projects)

Source: www.uibargeprojepazari.com/

We can say that there are several important industrial clusters in TR41 Region such as
textile, automotive and furniture in Bursa, ceramic, rail systems and aviation in Eskisehir, and
ceramic and marble in Bilecik. We can suggest specialized international project brokerage
events for all these clusters especially for textile and ceramic clusters because ceramic is a
common industry for Eskigehir and Bilecik in TR41 Region. On the other hand, Bursa has
already succeeded in internationalizing textile project brokerage events especially in new
innovative textile technologies but it has also a need to be developed in terms of the project
partnerships and financial sustainability of funding of these projects. TR 41 Region
represents %12 of Turkey in terms of the number of firms and %10 in terms of the
employment. Furthermore, textile exports constitutes %21.5 of Turkish exports.

Ceramic industry is also a prominent sector especially for Eskisehir and Bilecik. In TR41
Region, %47 of the employment in the industry of products other than metals (predominantly
ceramic, cement, glass, etc.) is in Bilecik and %31 is in Eskisehir. As we stated above
Eskisehir and Bilecik has a clustering advantage in EBK (Eskisehir Bilecik Kitahya) ceramic
cluster. Additionally, Eskisehir and Bilecik will have a logistical advantage thanks to the high
speed railway system and Boziylk Glndizbey logistic center. In these circumstances,
project brokerage events can focus on these two competitive sectors of the region.
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3. Conclusion and Policy Recommendations

After all these considerations about the current situation and our proposal for the industrial
cluster in the region, we can mention our policy recommendations. These suggestions can
be classified under three groups;

» Organizational Dimensions
» Financial Dimensions
» Human Capital Dimensions

3.1. Organizational Dimensions

When we look at the organizational dimensions we can mention some points to be improved
about these project brokerage events.

e It should not become a solely academic platform (such as a symposium) but scientific
innovations should become concrete projects by means of these events.

e The view of the private sector about these events must be upgraded by making these
events as a platform for innovative entrepreneurship than an academic activity.

e Public sector, private sector, university and other relevant parties should be
represented equally. Event should not turn into the activity of one or two of them

e Each firm or institution should provide high profile participation in these events.

3.2. Financial Dimensions

We can say that an alternative financial model should be developed regarding financial
dimensions of these events. For example;
¢ A financial pool can be formed by some state funding agencies (such as KOSGEB,
Development Agencies, TUBITAK etc.) tu support the implementation of innovative
r&d projects.

e This call for projects can be integrated into the project call processes of other funding
public agencies. Thus, these projects can be revised and developed according to the
needs of other parties.

e Phd candidates can also be integrated into this process both to make this process
more dynamic and to provide scholarship for Phd candidates’ education.

3.3. Human Capital Dimensions
As regards human capital dimensions we can enlist some significant points;

e These events should have a dynamic communication strategy before and after the
event to create a sustainable communication among relevant parties.

e Each event should have

e Bodies (such as Sangem and Butekom ) should be enhanced and supported in
terms of human capital in cooperation with other institutions involving in these
activities.
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e Some entrepreneurs, academics should be called to these events and presented as
role models for other participants. They should take part in something like an
honorary board of the event.
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This article studies pre-commercial procurement (PCP) as a driver of innovation for public
bodies and provides policy recommendations for the effective proliferation of PCP in Greece.
Two main research methods were employed in this study. First an in-depth literature review
focused on pre-commercial procurement and the relevant to it EU policy developments.
Second fieldwork research based on semi-structured interviews with key stakeholders in a
Greek region, namely West Macedonia, was undertaken to identify regional responses on PCP
and assess the overall state of progress of the region and Greece in relation to the rest of the
EU. The literature review reported a significant impact of PCP on the mid- to long- term
efficiency of public services as well as on the innovation performance and competitiveness at
regional level. The empirical findings of West Macedonia point to a more limited influence of
increased awareness. Further uptake of PCP can be facilitated through an overhaul of
oppositional institutional structures and targeted interventions of EU funds. The empirical part
rests on the single case study of West Macedonia however the findings are generalisable to a
regional level. Practical implications of PCP processes include assisting Greek regions deliver
innovative public services, and induce structural adjustments to secure growth and jobs. This
article is the first to report on preparedness for PCP in Greece and provide policy
recommendations for integrating PCP in regional innovation policy-making.

Keywords
Greece, Innovation policy, Pre-commercial procurement, Regional public procurement

1. Introduction

Public bodies in the EU face important societal and financial challenges. There is a
requirement for the regional public sector to exploit its budget, to impel innovation and
growth in order to provide innovative public services. Public sector's needs require
technologically demanding improvements that are either not available on the market, or
existing solutions exhibit shortcomings which require new R&D. By looking for procurement
strategies that address these challenges, the public sector can have a significant impact on
the mid- to long-term efficiency of public services as well as on the innovation performance
and competitiveness at regional level. The combined need to enact effective remedies for
current societal challenges and secure an innovative competitiveness lead for the future has
forced Western and EU governments to rethink their innovation policy mix. Demand-side
instruments at the disposal of policy-makers comprise (i) systemic policies, (ii) regulation, (iii)
public procurement, (iv) stimulation of private demand (1). Other scholars add university
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knowledge spillover, and R&D subsidies to the instruments available (5) but there is a wider
consensus about public procurement and regulation being demand-side instruments.

This paper examines pre-commercial procurement, a particular form of public procurement
for R&D services. It describes how the concept is defined in the academic and policy
literature and gives particular emphasis on the approach put forward by the European
Commission. In addition, it presents the benefits of PCP for the state sector, firms as well
society and delineates pitfalls to avoid along the way of its implementation. The methodology
of a case study in the Greek region of West Macedonia is discussed, followed by the
empirical findings from the region in the context of wide-ranging procurement reforms under
the EU-IMF-ECB adjustment programme. Finally, the article provides a number of policy
recommendations for the successful participation of Greek public entities in PCP schemes.

2. Literature review on PCP

Economic rationales based on market and system failures stress that supply-side innovation
policy is, on its own, insufficient to serve policy objectives (1).Clany instruments affect
innovation. The scale and characteristics of demand in a location are a determinant of
competitiveness and innovation dynamics (2). The existence of a large group of innovative
actors and enabling framework for learning-oriented interactions are central aspects from an
innovation systems perspective. The need to optimise the interaction of the system
components and demand and create innovation-friendly framework conditions are essential
determinants of the success of innovation systems. Regulation, standards and the concept
of promoting lead markets, which can be served through public procurement, are
indispensable ingredients of demand side innovation policies (1).

Numerous studies have shown the comparative merits of public procurement. It has been
suggested that public procurement provides a greater stimulus for innovation than R&D
subsidies (3). An analysis of the quantitative and qualitative meaning of state demand
concluded that procurement policy ‘is a far more efficient instrument to use in stimulating
innovation than any wide range of frequently used R&D subsidies’(3). In addition, a
comparison of R&D subsidies and state procurement contracts without direct R&D
procurement has shown that in the long run state procurement prompted greater innovation
tendencies in more areas than R&D subsidies (4). Research attests that the major positive
effects of public procurement on innovation success may depend on firm characteristics.
Research on German firms found heterogeneous effects of public procurement on firms’
innovative performance, Public procurement was more effective in smaller firms, in regional
areas under economic stress and in distributive or technological services (5).

Some critical views on the role of public procurement as a policy instrument that can be
used to stimulate innovation have also been expressed. Public procurement has been
portrayed as the least important factor for the origin of innovations (6). Moreover, despite
emphasis on the demand-side in the literature, reception of such approaches has not been
equally popular with policy-makers and some policies appear to be serving contradictory
goals. For instance, the introduction of stricter competition rules in the EU has been
considered a major factor behind the declining use of public procurement for innovation (1).
Scholars recognise other risks associated with R&D procurement such as the risk of
idiosyncratic demand for R&D products, the risk of R&D failure and the under-researched
role of public procurement as a tool to enhance innovation and make firms more successfull
(5).

Although criticism exists, public procurement remains ‘the cornerstone of a coordinated and
technology or sector-specific mix of policies’ (1). As a public policy tool procurement is used
(i) to provide and enhance the supply of public services and (ii) to serve political goals by
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stimulating demand (5). The use of innovations by the government sends positive messages
to the private sector and facilitates the dissemination of innovations. Interaction between
demand and supply has crucial implications for innovation dynamics. A main task for
systemic innovation policy is the opening of a discourse involving, users, consumers and
others affected by innovation (1). An alternative approach draws parallels between public
procurement for innovation and the older concept of public technology procurement, and
locates the rationale in the generic need to satisfy human needs and solve societal problems
but also meet needs of public agencies themselves; it stresses that Public Procurement for
Innovation (PPI) can address aspects of greater societal challenges (7). Procurement is
categorised in antithetical poles as (i) general versus strategic, (ii) direct versus catalytic and
(iii) commercial versus pre-commercial, without the antithetical couples being exactly
watertight (1). General procurement is carried out by centralised procurment bodies with
recent trends showing some form of ‘mainstreaming’ of innovation (at least in the UK). On
the other hand, strategic procurement is focusing more on sectoral concerns and catalytic
procurement, with an aim to establish lead markets, is an approach pioneered in Sweden
which comprises awareness raising measures, organised discourse between users and the
state but sees the purchased innovations ulimately used exlusively by the private end user.

Beyond the instrumentalised view of procurement as a vehicle of innovation, public
procurement in the EU is a subject of sheer economic importance. Public procurement
accounted for almost 20% of EU-27 GDP in 2010 (8). However, the lack of R&D
procurement contributes to a sizeable amount of the EU’'s R&D gap with the USA. The
situation has prompted EU member states to consider a more proactive procurement policy
for innovation both at the national and EU level. Some member states have followed a more
structured approach and in general the EU has also moved towards a more structured
position on innovation procurement. The UK was an early starter in terms of innovation
procurement with a government report stressing the increasing research and innovation
impact of public procurement as early as 2003 and the NHS and DEFRA procurement being
prominent operative-level cases. Likewise Ireland and Spain have made similar moves while
Germany followed a more cautious approach by examining the prospect of encouraging
innovation dynamics from the marketplace through general strategic procurement (1).

At the EU level, in 2004 a common report from French, German and UK governments
supported the use of procurement to stimulate innovation. The subsequent ‘Kok report’
again saw procurement as a vehicle to ‘pioneer markets for new research and innovation-
intensive products’(9). The 2005 European Council focused on growth and jobs and
prompted member states to reaffirm their attention to the procurement of innovative products
and services. The European Commission assigned an expert group to study issues of
procurement and innovation (10) and issued a research investment action plan to meet the
target of 3% R&D expenditure. Subsequent action involved the dissemination of information
to public buyers and ‘initiative to set procurement in the broader context of policy mixes
thereby exploiting synergies with other research and innovation policy measures’(1). Aho et
al built up a momentum for the use of procurement for innovation that showed the limits of
the R&D-driven strategy and recommended using public procurement to boost demand for
innovative goods and explore further opportunities of using procurement for innovation and
growth in new lead markets (11, 12). The report focused precisely on (i) creation of
innovation-friendly markets, (ii) strengthening R&D resources, (iii) increasing structural
mobility, (iv) fostering a culture that celebrates innovation. Seven key sectors for intervention
were identified: e-Health, Pharmaceuticals, Energy, Environment, Transport and Logistics,
Security, and Digital Content. The 2006 Finnish presidency of the Council emphasised
demand as a driver for innovation and examined horizontal measures to stimulate the first.
More concrete developments were triggered at that juncture as the EU initiated studies on
public procurement and the European Commission issued a policy paper that underlined the
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importance of public procurement for innovation and the creation of lead markets especially
in fields of significant government purchasing.

The initial work on PCP was undertaken by an independent expert group assisting the ad
hoc national IST directors forum working group which gathered information of
underutilisation of R&D in Europe (13). The idea discussed at EU level was modelled on US
approaches that have been implemented for many years by US multi-stage and multi-
competitor R&D programmes in defence, energy, transport, and Small Business Innovation
Research (SBIR) (1). In December 2007 the European Commission issued a communication
and working paper on pre-commercial procurement which outlined the barriers to PCP and
included an example of PCP procedure. Following policy dialogue with other EU bodies the
first calls for EU projects raising awareness for PCP were published in the end of 2008 (14).
A 2008 study for the Commission on the opportunites for public technology procurement in
ICT including PCP showed how PCP had been underutilised in the EU for sharing IPR with
suppliers and the development of parallel solutions (11).

2.1. Defining Pre-Commercial Procurement

PCP is the phase of procurement that concerns the R&D phase before commercialisation.
Its scope is limited to R&D services only, while risks and benefits are shared at market
conditions between public authorities and industry. PCP can involve the designing,
prototyping and testing of new products. It is a competitive process designed to exclude
state aid (15). However, the official definition given by the European Commission differs
from the process followed in practice by the EU. It is noted that PCP schemes cover phase 1
to 3 of the innovation cycle from solution exploration definition to the production of test series
and field-testing just before the commercial stage (16).

However, doubts have been expressed about the demand-side nature of PCP. One of these
accounts distinguishes PPl from PCP and considers the latter not a demand-side innovation
instrument but a supply-side R&D contract and suggests that the older term pre-competitive
procurement should be prefered to describe the phenomenon (7, 17). Nevertheless the
discussion at the EU level seems settled around the premises that PCP is a mutual learning
process for procurers, users and suppliers, both about the functional needs on the demand-
side and capabilities and limitations of new technological development on the supply side
(16, 18). The EU also stresses the complementarity of PPl and PCP while for the OECD
PCP seems to be crucially a demand-side innovation policy instrument (14,19).

2.2. Features of PCP

Particular advantages of PCP for the procurer are the freedom of selection and definition of
the desired R&D services and the interaction with the suppliers. This relates the justification
for PCP, as R&D-intensive procurement requires more intensive interaction and cannot be
concluded on the basis of written specifications and proposals. Competition rules are
satisfied when at least two competitors enter the field-test stage. An additional advantage of
PCP is that innovation risk at procurement is reduced since it takes place more upstream
from the procurement. The innovation risk of PCP can be reduced through the parallel award
of multiple R&D contracts and the gradual verification of the optimal solutions based on
interim evaluations and selections (20). Innovative solutions have the potential to enhance
the quality of public services delivery in IT-related fields such as e-Government, e-Health
and e-Education. Besides the supplier gains a boost in public reliability from large orders by
reliable public authorities (5). PCP as a form of procurement offers a number of benefits to
the market. It can stimulate local demand which is a key determinant for the competitive
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advantage (2); and through the promotion of lead users it establishes lead markets (21); and
it is an effective means of targeting market and system failures (1). Experts suggest that
national governments in Europe should exploit every opportunity to share risks and benefits
of promoting novel services with the providers, as ‘a European dimension on pre-commercial
procurement would build critical mass on the demand side, stimulate competition and exploit
economies of scale and scope for the benefit of innovative services’ (22).

PCP itself constitutes an additional challenge for procuring government bodies. Agencies
procuring innovations may face public obstruction when suppliers from abroad win the
contract and when novel technologies do not provide immediate returns. The administrative
cost of engaging in PCP schemes, co-ordinating the large number of stakeholders involved,
overseeing and monitoring overly technical PCP stages is also a potential disincentive for
procuring agencies. Organisational change and learning is a prerequisite for involvement
with novel processes. In leading PCP countries these issues have been addressed through
embedding inter-ministerial coordination in the procurement process and a cultural approach
of systematic orientation towards innovation, which is served through the bundling of
competences. In the current climate of economic downturn enterprises and lending
institutions remain highly risk-averse and the implementation of financial adjustment
programmes has not been spearheaded by emphasis on innovative procurement.

Furthermore market failures due to information asymmetries and system failures due to poor
interaction explain why the successful execution of PCP schemes relies on seamless inter-
departmental coordination. However the tools employed for increasing guidance and
awareness during early encounters with PCP processes cannot indicate the trends of future
performance. A key is to define early on which markets and technologies to tackle and use
foresight strategies between procurers and users (1). The conventional wisdom of lowest
initial cost rationale for most economically advantageous tender (MEAT) does not lend itself
to the inducement of innovation and tenders should be defined based on functionality rather
than design and tender submissions assessed according to life-cycle costs.

Based on the CORDIS data EU member states are grouped in three categories with regard
to the diffusion of PCP processess: (i) frontrunners, (ii) followers and (iii) laggards. The first
category comprises EU innovation leaders such as the UK and the Netherlands, Nordic
countries and other major European states (Germany, France, Italy). Partners for the four
PCP projects co-financed by the EU through FP7 (CHARM, SMART@FIRE, V-CON and
SILVER) are drawn from the same pool of countries. The second group consists of countries
that are working on the framework of PCP or are preparing pilots. A common characteristic
(except Ireland) is that their GNI is less than 90% of the community average and are eligible
for Cohesion fund support. Hungary stands out here as it is the first of the 2004 EU
Enlargement countries to investigate the feasibility of incorporating PCP in the Eszak-Alféld
Regional Operational Programme and prepares to launch a PCP pilot. Lastly eleven
countries still in an awareness raising phase form a sizable group with representatives
mainly from the South and Eastern Europe, which find themselves in a less favourable
economic position characterised by structural and cultural barriers to innovation and PCP in
particular. On the basis of the innovation decision process (23) the last group of countries
are in a knowledge or persuasion stage, the intermediate group is in a decision stage and
the first group in an implementation or confirmation stage. However it should be noted that
the adopters groups are not internally homogeneous especially with respect to different
sectors and that the categorisation constitutes ideal type construction.

The European Commission has followed a proactive stance with regard to PCP and co-
finances the creation of cross-border procurer public networks at 100% through the 7th
Framework Programme for Research (FP7) and the Competitiveness and Innovation
Programme (CIP) (24). The first calls for proposals on networking for PCP opened in 2009
and in the 2011-12 work programme for ICT, EU supported joint PCP proposals; and there
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are ongoing calls promoting PCP. Furthermore EU regions can apply for structural funds
support for PCPs(24). The Commission’s proposal for Horizon 2020 introduces PCP in all
areas of research and innovation (25). EU support groups of procuring entities from the
member states and EU funding bodies can engage in PCP with groups or individual member
states. Lastly, the new EU public procurement directives for government authorities and
utilities currently under legislative process maintain the exemptions for R&D services which
form the legal basis for PCP as was also the case with the defence procurement directive
which was revised in 2009 (26).

3. The methodological approach

Two main research methods were employed in this study. First desk research undertaken
from September 2012 to January 2013 focused on a thorough literature on pre-commercial
procurement and global best practices. Second, taking into account the desk research
results fieldwork was carried out for the case study of West Macedonia. In West Macedonia
twenty semi-structured interviews with key stakeholders were conducted in November 2012
broadly based on pre-identified themes and concepts which were developed by the
Andalusian Institute of Technology in the framework of IKTIMED phase 3.3. Purposive and
availability sampling was used to select (i) procurement departments of organisations
covered by public law, (ii) local businesses —suppliers and (iii) research institutes
consultancies and RDAs. The responding institutions are listed in Table 1. The fieldwork
study provided empirical evidence on the status of implementation of innovative pre-
commercial procurement measures at the regional level in the case study. A qualitative data
analysis approach was followed both for fieldwork interview material, notes and
documentary resources. Methodological constraints encountered were the self-reported and
subjective assessments. Scarce previous research containing outputs on Greece makes
triangulation of empirical findings more difficult as for example a very rare EU survey on
PCP received only partial replies from Greece (27). To resolve the issue, detailed definitions
and examples were used to increase response accuracy as suggested in the literature (5).
Future research may face difficulties in measuring outputs of innovation activities for PCP.

Table 1 Respondents of the West Macedonia case study.

Procuring entities (7) Local businesses - contractors | Research institutes,

(7)

consultancies & RDAs (6)

-Region of West Macedonia
-Kozani municipality
-Eordaia municipality

-Municipal Water and
Sewerage Utility of Kozani
-Municipal District Heating

Company of Ptolemaida
-University of West Macedonia
carreer  service; research
committee

-Public Power Corporation (PPC)
-Mpetokat S.A.
-DIADYMA S.A.
-AT Brushes
-Polydynamiki
company
-Kountis mechanical engineering
and construction company

- Georgiades electromechanical
company

construction

-ANKO S.A.

-MELLON Ltd

-TRC

-Institute for Solid Fuels
Technology and
Applications

-Balkan Business Centre of
West Macedonia
-Arailopoulos consultancy

4. The case for PCP in West Macedonia in the context of national
governance challenges and sluggish regional innovation

The speed of PCP adoption in Greece is negatively affected by the country’s overall macro-
economic and governance condition. Under the ongoing programme of macro-structural and
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financial stabilisation, Greece has pledged to overhaul its public procurement structures and
systems and downsize its procurement spending. The existing procurement market is
unfavorable to the use of procurement to trigger innovation, and can benefit greatly from
tightened controls, accountability checks and more transparency. Reforms comprise e-
procurement and centralised procurement as well as initiatives to promote green
procurement. Progress in these fields can provide solid ground for the subsequent
development of PCP initiatives as instruments developed in one field can lead to positive
innovation spillovers in other domains (28). It is remarkable that ‘there is enormous scope for
Greece to enhance the efficiency of its public procurement markets’'(29). The size of the
Greek procurement market is small relative to OECD average, slightly less than 11% of the
Greek GDP per annum is spent on the acquisition of goods, services and works (8). The
efficiency of (above threshold) public procurements in Greece is also one of the lowest
among the OECD countries: a procedure for award of public contract lasts on average 230
days, more than twice the EU average, and involves the investment of 60 person days -40
for the firm and 20 for tendering companies-(30). The European Commission and IMF
attribute this underperformance in procurement to some structural conditions: (i)extremely
complex and gold-plated legislation, (ii)overlapping competences between different
government ministries and agencies, (iii)insufficient control of procedures by management
authorities, (iv)excessive exposure to litigation, (v)tenders which frequently do not result in
contract award without clear justification (29, 30) (vi)payment arrears of public sector bills
and tax refunds inflate procurement costs and damage corporate sector liquidity (31).

The painful process of fiscal and structural adjustment in Greece may prove a mixed
blessing. If the necessary political will and steering both from the EU and the Greek
authorities are sustained throughout the implementation phase of the new public
procurement architecture in Greece, heavy investment and technical support can pay off.
Substantial benefits include increased transparency and supervision of public purchasing,
lower expenditure and better procurement outcomes, and better operating conditions for
business as simplified legislation will make procurement faster and more transparent and
reduce the administrative burden (32). The end result of a highly reliable public procurement
system utilising e-procurement and IT tools to enhance needs awareness and risk
assessment will also create an appropriate institutional environment for mobilising
procurement resources strategically, showing aptitude to engage in and coordinate pre-
commercial procurement schemes.

West Macedonia is a landlocked, border region of Greece in the North-West of the country.
In economical and employment terms it has been traditionally based on energy generation.
Lignite coal extracted from fields in the region fuels locally located power plants of the Public
Power Corporation, the production of which accounts for half of the country’s energy output
(33). Environmental and health externalities are the other side of the coin while regional
market needs, dominated as they are by the energy sector, have not encouraged dynamism
in terms of R&D and innovation. In fact from 2000 to 2008 gross domestic expenditure on
research and development (GERD) was only 0.2% of the regional GDP and business
enterprise expenditure on research and development (BERD) stood at a negligible level of
0.03% (34). This is an outlier even by the already low Greek standards of a GERD
stagnating around 0.60% of GDP until 2011 (35). Institutions established in the region
(University of West Macedonia, Technological Education Institute, etc) constitute an attempt
to recover some of the lost ground in research, development, technology and innovation
(RDTI). The bulk of regional RDTI activities focuses on energy production, clean energy,
greener solutions and biofuels (33, 34). Nonetheless, the economic crisis resulted in rapid
decline in the already low private R&D investment in the region leaving as a main source of
funding the 2007-2013 ROP although only 1.2. of the 12.2 million euros earmarked for RDTI
had been absorbed until the end of March 2012 (9.8% absorption rate) (34). Given that the
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OECD forecasts a decline in R&D spending in Greece and considers the EU structural funds
as the only reliable source of funding (35), the increase in EU co-financing to 95% for the
Greek 2007-13 programme and the proposed halving of EU Cohesion policy envelope for
Greece in 2014-20 can only result in shrunken regional R&D spending.

The responses to the fieldwork questions were quite differentiated among the three groups
of respondents. First, the responses revealed limited general awareness of PCP processes
at the regional level. All of the public entities’ responses were in line with the EU definition of
PCP as a service-only form of procurement. However more than a half of the business
contractors and research and consultancy interviewees stated that PCP finds application in
works or supplies, which is in stark contrast with the EU definition of PCP. Second, the
interviews showed that a top-down approach to public procurement is predominant in the
region. The public entities interviewed confirmed the limited familiarisation with ICT tools,
and the non-existent networks of suppliers and procurers as well as organised discourse.
With the exception of one business contractor, there was lack of interest in PCP processes
across the board. Furthermore procurement needs where overwhelmingly covered by
existing market solutions and although the vast majority of respondents reported themselves
to be aware about innovation, there was no relevant strategic framework in the public
entities examined. Lastly, almost all public entities cited bureucratic and regulatory risks and
time delays as major obstacles to PCP while the business and consultancy sectors stressed
more financial mitigation risks and the lack of expertise.

5. Discussion and Conclusion

The findings from the case study of West Macedonia show limited awareness about PCP
processes at the sub-national level in Greece. However this is mostly confined to public
entities as among business suppliers and consultancy service providers, there seems to be
lack of understanding of what constitutes a PCP process in EU terms. The empirical results
show that regional public entities generally follow a top-down approach to procurement,
networks of suppliers and procurers are nonexistent as is organised discourse. The needs of
the public sector are wholly covered by existing market solutions and are not being
instrumentalised to assist demand-side innovation. Capacity deficiencies exhibited at the
subnational level can be associated with the limited resources available during a severe
depression (evident in public service cuts, financial institutions and firm deleveraging) but
may also be attributed to more structural aspects. Technical incapacity characterises the
inability of sub-national bodies to engage in, monitor and coordinate procurement
procedures involving high numbers of suppliers because of lack expertise in workload
management and familiarisation with IT and e-procurement tools (traditional channels of
communication). Furthermore cultural aspects of incapacity are also evident from the case
study. The public entities examined were the least inclined to innovate of all groups and this
lack of innovation culture can be a long-term obstacle to the implementation of demand-side
instruments. The legalistic-bureaucratic culture poses emphasis on public services delivery
as a quasi-judicial activity enshrined in law, therefore the adoption of processes such as
PCP which are based on exemptions from EU law lies outwith standard procedures.

In Greece, the absence of demand-side innovation policies from the innovation agenda is
not only a characteristic of the sub-national level but also of central government policy. At
the regional level only one lead market initiative has been reported in Western Greece (28).
As the policy literature review showed, the fragmented Greek public procurement market
makes it difficult to stimulate demand for innovative products’(28). The new ‘policy mix’
adopted under the fiscal austerity programme is tackling structural barriers through
centralisation, framework agreements, e-procurement, rationalisation of expenditure and
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capacity building. The challenge is for policy-makers in Greece to bolster PCP through the
reform process. PCP is an effective mechanism of risk mitigation for SMEs and could be
some solution of chronic problems of R&D underinvestment by Greek firms. PCP can be
embedded in the new public philosophy, introduce innovation-oriented public procurement
and improve the macro-economic attractiveness of the country to foreign investment (18).

Given Greece’s lagging initial conditions, support from the EU level is crucial for the success
of any attempt of demand-side innovation let alone PCP. Co-opting public procurement into
the innovation policy without sufficient backing and follow-up can be counter-productive and
a prerequisite for a successful policy are incentives, skills and capacity to ‘allow public
purchasers to make strategic decisions on a case-bycase basis that will also stimulate (or at
least not hamper) innovation’(36). In this regard a feasible recommendation for taking PCP
forward in Greece is to encourage the country’s participation in joint schemes at EU level as
the barriers to PCP in Greece are similar to those in the rest of the EU, albeit more
protracted e.g. low risk procurement, lack of capabilities for complex procurement, unease
with legislation, limited use of multiple suppliers (11). This will dispel fears that a North-South
divide in innovation terms in Europe is perpetuated even through FP7. It is of critical
importance to use every possible financial leveraging means at EU level for instance through
the setting up of funds to assume risks or the establishment of special agencies in line with
OECD recommendations (19). The European Commision proposals for Horizon 2020
incorporates this through the provision for an EU debt facility, but the Greek participation in
EU PCP schemes requires concerted effort and a specific division of labour of EU
institutions. In that case the future Structural Funds programmes may undertake intensive
capacity building by emphasising the establishment of a stable regulatory and institutional
framework, encouraging innovative procurement through learning by doing, and assisting in
the mapping out of procurement needs and risks for Greek public entities.
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Intelligent or smart cities rely on collaboration networks among human communities,
innovation ecosystems, and digital infrastructure, applications and e-services, which
enable the urban challenges of competitiveness, sustainability and inclusion to be
addressed more efficiently. This urban paradigm is characterized by continuous
transformation, fuelled by evolutions in innovation ecosystems, broadband networks
and web technologies. This paper explores changes which are currently being
introduced by future Internet research and outlines how cities and regions are
affected by emerging Internet technologies, smart environments, and the resulting
changes to innovation ecosystems. The paper is based on a corpus of foresight
exercises, roadmaps to future Internet technologies and FIRE experimental facilities,
OECD and governmental reports on the future of the Internet economy and surveys on
hype cycles for smart city technologies. The first section is a short introduction to
intelligent city concepts and looks at the turn towards future Internet technologies.
Sections two and three are about the drivers of embedded spatial intelligence of cities
guided by the rise of sensor networks and solutions embedded into the physical
space of cities. The next four sections discuss the technological context of the future
Internet and the expected impact of the Internet-of-Things, sensors, tags and RFID,
semantic web, and cloud computing on smart cities. The final section is concerned
with the new innovation ecosystems emerging from embedded spatial intelligence
where citizen empowerment meets with smart environments.

Keywords: Embedded spatial intelligence; future Internet; innovation governance; intelligent
cities; smart cities.

1. Introduction

New Internet technologies, the Internet-of-Things (loT), networks of sensors and smart
devices, embedded systems, the semantic web, the Internet of users and people, cloud
computing, in two words the ‘Future Internet’, marks a technological turn that introduces a
new type of spatial intelligence of cities, namely an embedded spatial intelligence. This form
of intelligence is advancing the information and knowledge capabilities of communities which
were created by web 2.0 applications, social media, and crowdsourcing platforms, and opens
a new cycle of innovation and e-services in cities.

The concept of spatial intelligence of cities refers to the ability of a community to use its
intellectual capital, innovation institutions, physical space and smart infrastructure to create
intelligent environments that more efficiently address the challenges of competitiveness,
sustainability, and inclusion [1], [2]. This concept allows the terms of ‘intelligent
city’ and ‘smart city’ to be unified into a common field of research focusing on the underlying
cognitive processes and combined deployment of ICTs, institutional settings for innovation,
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and physical infrastructure, which taken altogether increase the problem-solving capability of
communities and cities.

Collective intelligence and social media have been major drivers of the spatial intelligence of
cities. They offered the appropriate technology layer for organizing the involvement of
citizens and end-users in the creation and use of information with crowdsourcing platforms,
mush-ups, web-collaboration, and other means of online participation. Now, the turn towards
new Internet technologies, smart environments and embedded systems offers a new type of
spatial intelligence of cities; an embedded spatial intelligence, based on sensors, augmented
reality, real-time information and gigabit data generated by the functioning of cities.
Embedded spatial intelligence has a direct impact on location-based services that cities offer
to citizens and on the optimization of urban networks. It bring us closer to the way in which
William Mitchell has described the intelligence of cities as the effective combination of digital
telecommunication networks, ubiquitously embedded intelligence, and software for
knowledge and cognitive competence [3]. Future Internet technologies with instrumentation
and interconnection of mobile devices and sensors can collect and analyze urban data in real
time, improve the ability to forecast and manage urban flows, and thus push city intelligence
forward. In this context, new research questions have arisen concerning (a) the technology
drivers of embedded spatial intelligence, (b) the new e-services that can be created in cities,
and (c) the governance of innovation ecosystems within smart environments embedded in
the urban space.

The paper discusses these questions while outlining the impact of future Internet
technologies on smart cities. It is based on a combination of literature about future Internet
research, cases studies on smart city projects and experimental facilities in smart cities,
foresight exercises about the rise of future Internet technologies and smart city technologies,
and trends about the future of cities. The reference corpus that we have taken into account
includes a variety of sources and documents:

e EU FP7 research on future Internet technologies, future media Internet, future media
networks, and Future Internet experimental facilities; research on smart cities in the
context of the Competitiveness and Innovation Programme and the Strategic Energy
Technology Plan.

e OECD reports and governmental papers on the future of the Internet economy
outlining strategic policy directions.

e Large corporate research programmes and platforms in the field of intelligent and
smart cities and white papers by large consulting groups on smart city solutions.

e Gartner's Hype Cycles on emerging technologies and smart city technologies, which
illustrate societal expectations and innovation cycles of technologies.

e Foresight exercises about the future of cities presented by academic institutions, the
Institute for the Future and related academic literature.

This corpus helps us describe how smart / intelligent cities are changing with the rise of new
Internet technologies and how the internal mechanisms of information, innovation and
knowledge-creation within smart cities are affected by embedded systems, cloud-based
solutions, and smart-object centered services.

2. Drivers for embedded spatial intelligence of cities

The paradigm of intelligent cities appeared at the turn of the 21 century as a fundamental
component of the global knowledge economy and model for organizing people-driven
innovation ecosystems and city-based global innovation hubs. By injecting information
technologies and innovation capabilities into the ecosystems of cities, they become more
open, innovative, efficient, and manageable. City infrastructure and utilities benefit from the
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deployment of broadband networks because of lowered operating costs, real-time alert and
response, and better prediction capability. The entire urban system of products, services,
and infrastructure becomes more sensitive to changing demand and needs, by adopting
more intelligent ways of operation and via rapid adaptation to changing external conditions.
Since 2009, within this paradigm of urban development and planning, smart environments,
embedded devices, and real-world user interfaces have attracted significant attention
following a wider uptake of embedded technologies and future Internet solutions. Emerging
information and communication technologies, high speed broadband networks, cloud
computing and mobile smart devices have become enablers of sustainable urban
development and new e-services in areas such as transport, environment, business, and
government. Large companies in the ICT sector, such as IBM, Cisco, Microsoft, and
Accenture are involved to a considerable degree in and are contributing to shaping the smart
city agenda. EU research in the context of the FP7 and CIP is also stimulating a wider uptake
of innovative ICT-based services for smart cities, linking smart city solutions with user-driven
innovation and future Internet infrastructure. Quite new fields of research and
experimentation have opened up, redefining the way innovation ecosystems and smart
environments are combined to address urban challenges.

A major milestone in this turn towards an embedded intelligence of cities has been the IBM
initiative ‘Smarter Planet - Smarter Cities’ (SP-SC) launched in 2009 [4]. Proposed as central
strategy for a sustainable future, this initiative was intended to stimulate economic growth
and quality of life in cities and metropolitan areas with the activation of new technology
systems and infrastructure. The SP-SC initiative sees the city as an agglomeration of
ecosystems (a system of systems) and as a platform, which - more than states, provinces or
even nations - can make 21 century life more productive, efficient and vibrant. The model
for making cities more efficient and sustainable was described as a combination of
connectivity, instrumentation, and intelligence.
o Connectivity offers communication capability among a sea of networked things,
buildings, cars, roadways, pipelines, appliances, infrastructure, and people.
e Instrumentation offers real-time information from all city sub-systems captured by
meters and embedded devices.
¢ Intelligence comes from algorithms, analytics and visualization that turn data into
informed decisions and actions.

In 2009 CISCO also launched the global ‘Intelligent Urbanization’ initiative from the city of
Bangalore, India, and signed a MoU with the local government authority to develop a
roadmap for an intelligent and sustainable Bangalore. ‘Intelligent Urbanization’ was designed
to help cities around the world, by using broadband networks as a utility for integrated city
management, better quality of life for citizens, and economic development. Bringing together
a broad portfolio of products, services, partners and solutions across CISCO, the initiative
was initially focused on intelligent, sustainable solutions for public safety and security,
transportation, buildings, energy, healthcare and education. As an example of how
technology can be used to improve security operations, CISCO described its own internal
Security Operations Centre with real-time security monitoring and alert, video surveillance
tools, acoustic sensors, card-readers with biometric recognition, automatic alerts and security
activation systems. Later, the company moved to the ‘Smart Connected Communities’
initiative to help communities transform themselves and realize sustainable economic
growth, resource management and enhanced quality of life. The broadband network was
seen as a ‘fourth utility’ and as a platform to connect everything. Areas of implementation
were transportation, utilities, real estate, safety and security, and government. Recently,
CISCO endorsed the IDC concept of ‘Intelligent X’as a technology ecosystem which
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integrates smart devices (involving M2M and telemetry capabilities), high-speed ubiquitous
communications networks, and intelligent software and services that can process,
consolidate and analyze data in order to support industry-specific business processes. At the
core of ‘Intelligent X’ solutions lie three key enablers: (a) increased computational power
available through high-performance chipsets and hardware and high-performance networks,
(b) improved maturity in business intelligence and analytics, and (c) the introduction of new
delivery models based on cloud computing [5].

ACCENTURE, a global management consulting and technology services provider, presented
a similar smart city concept focusing on city infrastructure and utilities. The company argued
that rapid urbanization and rising population place enormous pressures on ageing city
infrastructure for gas and electricity, water supply, waste management, and transportation. In
parallel, the mobility of populations and businesses, as the world is now more open, requires
that cities remain globally attractive. Cities increasingly compete in four different arenas: (a)
for businesses that generate wealth, (b) for public and private investments, (c) for residents -
mainly well-educated, entrepreneurial people, and (d) for visitors. Intelligent infrastructure is
the technological response to these challenges: "The intelligent infrastructure is both
analogue and digital. That is, in addition to the physical infrastructure - roads, buildings, rail,
power and utility grids - an information and communications technology infrastructure serves
as the basis for most of the monitoring and optimization capabilities of an Intelligent City, and
for the interaction between citizens and service providers" [6]. For ACCENTURE, the most
important enabler for Intelligent Cities is an open, interoperable and scalable platform that
provides intelligent infrastructure-as-a-service for optimal resource management. Among the
fundamental characteristics of this platform are the existence of an environment for
partnering and cooperation, fully automated service via a central hub, efficient data
exchange, flexibility for service and product combination, modular architecture, scalability,
Internet-based service; in effect all the core features of cloud computing. The proposed
platform makes the delivery of services feasible in seven key domains of cities:
transportation, health and safety, waste management, education and culture, public
administration, office and residential uses, and nature resource management. As
technologies and solutions evolve, new components can be replaced and integrated on
demand.

The European Commission set up several funding lines for research and experimentation on
Smart Cities in the context of Future Internet research, the Competitiveness and Innovation
Programme (CIP), and the Strategic Energy Technology Plan (SET-Plan). FP7-ICT projects
focused on smart cities were mainly part of Future Internet Research and Experimental
(FIRE) action line. The most well-known one is the Smart Santander testbed currently
composed of around 3,000 IEEE 802.15.4 devices, 200 GPRS modules and 2,000 joint RFID
tag/QR code labels deployed both at static locations (streetlights, facades, bus stops) and
on-board mobile vehicles (buses, taxis) envisioning the deployment of 20.000 sensors. The
architecture supports a secure and open platform of heterogeneous technologies and the
facility applies user-driven innovation methods (through competitive open calls) for the
design of innovative applications and implements ‘use cases’ in the city of Santander in
northern Spain, such as bus tracking, air quality monitoring, urban waste management, and
others. FIREBALL was another FIRE project that established a coordination mechanism
among a network of cities across Europe engaging in long-term collaboration for user-driven
open innovation to explore the opportunities of Future Internet in smart cities. The
coordination process was grounded on exchange, dialogue and learning between Smart
Cities, which were considered as key demand-side drivers of Future Internet innovation, and
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by bringing together European communities of Future Internet research, Living Labs, and
Smart Cities.

The Directorate General of Energy, in the context of the SET-Plan and SETIS (the SET
Information System) introduced the ‘European Initiative on Smart Cities’ to demonstrate the
feasibility of implementing advanced energy and climate technologies at a local level. The
Initiative fosters the dissemination of the most efficient models and strategies for a low
carbon and low emissions future throughout the Smart Cities Stakeholders Platform. It
supports cities and regions in ambitious and pioneering projects and cooperative schemes,
such as an 80% reduction in greenhouse gas emissions through green energy by 2050. The
SETIS smart cities initiative is based on systemic approaches and organizational innovations
related to energy efficiency, low carbon technologies and smart management of supply and
demand. Three main domains for applications are energy efficiency in buildings, energy
supply networks, and energy in mobility and transport.

The Competitiveness and Innovation Programme (CIP) has also included an action line for
‘Open innovation for future Internet-enabled services in smart cities’, which combined three
co-related perspectives: (a) user-driven open innovation, (b) innovative Internet-based
services, and (c) cross-border networks of smart cities. In the first round of experimentation,
seven smart city pilot projects were funded by the CIP- ICT-PSP (Epic, Life 2.0, Open Cities,
People, Peripheria, Smart IP, and Smart Islands) with the participation of many cities in
Europe. These pilot projects focused on accelerating the uptake of smart technologies in
cities, creating user-driven innovation ecosystems, improving the capacities of small
companies, and strengthening the role of the user / citizen. The emphasis was on fostering
innovation in services under realistic conditions, taking-up completed R&D work, extending
tested prototypes and combining partial solutions for an innovative outcome. Priority
technology areas were those of real-time interaction, open-trusted service platforms, sensors
and RFID, multimodal user interface, simulation, location-based technologies and services.
Priority domains for application were those of smart education, smart energy, e-participation,
e-government, smart retail, well-being and transportation.

Both in large multinational companies and research institutions, the recent turn and interest
in smart cities and the future Internet has been driven by two objectives. On the one hand,
we have the use of new Internet technologies, such as sensor networks, smart devices,
RFID, the semantic web and the Internet-of-Things, cloud computing for offering new e-
services to citizens and optimizing the functioning of cities. On the other hand, there is the
pursuit of sustainability as cities are looking for a more inclusive and sustainable future,
transforming themselves into green cities with less energy consumption and fewer CO,
emissions. From an interdisciplinary perspective, intelligent / smart cities are implementing
the latest advancements in mobile and pervasive computing, wireless networks, middleware
and agent technologies as they become embedded into the physical spaces of cities, moving
towards a more sustainable and environmentally-friendly form of development. By
implementing a wide range of technologies and user-driven innovation, intelligent cities are
replacing smart growth and New Urbanism principles for a sustainable future.

3. Future Internet and smart cities
The social, economic and technological perspectives of new Internet technologies and their
potential impact on cities and spatial ecosystems were described in two foresight reports

prepared by the Institute for the Future. The report entitled ‘Future Knowledge Ecosystems’
identified fourteen trends that will broadly set the context for technology-based cities and
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regions over the next 5 to 20 years [7]. Changes were described in three domains: economy
and society, science and technology, and models and location sites of R&D. In each domain
weak signals and early indications of upcoming trends were identified as well as the
expected impact on technology-led urban spaces. In science and technology, most important
trends were (a) the spread of ubiquitous computing, which is expected to create massive
streams of data, while simultaneously providing new tools for scientific collaboration in the
lab, and (b) the shift from artificial intelligence to hybrid sensemaking and hybrid identities
which combine inputs from social networks and more limited forms of machine intelligence.
The second report entitled ‘A Planet of Civic Laboratories. The Future of Cities, Information
and Inclusion’ was ten-year forecast covering the period up to 2020 that focused on the
intersection between urbanization and digitalization and the massive stream of data
generated within cities by loT solutions, which is expected to turn every city into a unique
civic laboratory, a place where innovations driven by citizens are born to meet local needs
[8]. In both foresight reports, technologies that mattered most for smart cities were those of
smart sensors and devices, open data, and cloud computing. The same group of
technologies was also pointed out in Gartner's estimations about emerging technologies.
Gartner’s analysts reviewed more than 1,800 technologies and highlighted a series of
technologies relating to smart cities, such as cloud computing, sensor networks, consumer
generated media, location-aware applications, and predictive analytics.

4. The Internet-of-things, sensor networks and smart cities

The Internet-of-Things (loT) is probably the most important component of the current
technology shift in smart cities, combining active sensors and RFID for robust and cost-
effective identification of many different objects in terms of functionality, technology and
application fields in cities. Sensor networks in cities can gather enormous amount of
information from connected smart objects and grids over utility networks. Real-time response
to this data and prediction of behavior patterns become possible with high capacity
processing and computing power. Also, the web is going out from PCs and user interfaces
embedded into the physical space of cities

These technologies can overcome the fragmented market of smart city applications and
provide generic solutions for cities. Examples of generic architectures include networked
RFID tags (passive and active tags, mobile devices), sensor networks (multimodal sensors
and actuators, built-in intelligent agents), and connected objects, such as distributed
intelligent systems, intelligent objects and biometrics. A new round of applications, such as
location aware applications, near field communication, speech recognition, Internet micro
payment systems, and mobile application stores, which are close to mainstream market
adoption, are expected to offer a wide range of services via embedded systems. Augmented
reality is also becoming a hot topic enabled by smart phones, eye glasses, and is creating
next generation location-aware information and services projected over the built space of
cities.

The loT is growing exponentially. Thomas Frey mentions an estimation of GSMA that 24
billion devices will be connected by 2020, while Cisco and Ericsson project the number to be
50 billion. In 2009 the number of connected devices exceeded the number of people on
earth; the number of connected devices per person reached 1.84 in 2010 and is expected to
reach 3.47 by 2015 and 6.58 in 2020 [9]. This new infrastructure of embedded sensors in
cities paves the way for spatial intelligence, further advancing the capabilities created by web
2.0, social media and crowdsourcing: a real-time spatial intelligence based on automated
information processing, M2M communication, and response available on smart phones and
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mobile devices. For this type of embedded spatial intelligence, an important issue is the
development of Urban loT platforms over city clusters or districts offering a common
framework for ambient sensor networks such as intelligent information infrastructure and
universal ubiquitous sensor network architecture [10].

While the future uses of 10T technologies that will bridge the physical and virtual worlds are
still largely a matter for speculation, there are estimations that they will bring significant
economic benefits. The OECD policy guidance encourages research in this field,
investments in business R&D, technological neutrality, open global standards, and
harmonization of frequency bands [11]. There are however significant technological barriers
to overcome. Sensor communication requires the cooperation of all devices over all
communication technologies and different networks, including GSM and WLAN. Hildenbrand
estimates that this is not feasible with current networks, devices and communication
technologies, as technology cannot convert all devices operating on a certain communication
technology or protocol. There is a need for a new technology that virtually overlays all others
and allows communication between the different protocols [12].

5. The semantic web and smart cities

Data-driven decisions, techniques for forecasting and predictive analytics are a follow-up to
the IoT and data generated by sensor networks. What is needed, however, is semantic M2M
communication as gigabit data generated by the functioning of cities can be processed and
analyzed only by machines. Use of ontologies and other semantic technologies open up a
new domain for smart city applications as they can combine information from multiple
sources and inform users when information matches their interests.

Semantic meaning provided by ontologies, like the Good-Relations annotator tool for creating
rich RDF meta-data, can describe products and services more accurately. The introduction of
HTMLS was also an important step. The cloud will offer additional opportunities for linked
data as any object can be related to other objects contained in the cloud. The semantic web
is expected to break down barriers, merging data from different sources and presenting data
in ways one has never thought of before. Social media collaboration and collective
intelligence can reach higher levels of efficiency and information accuracy. Future media
research and technologies can offer a series of solutions that might work in parallel with the
Internet-of-Things and embedded systems providing new opportunities for content
management. Media Internet technologies at the crossroads of digital multimedia content
and Internet technologies encompass media being delivered through Internet networking
technologies and media being generated, consumed, shared and experienced on the web.
Technologies enabled by the functionalities of the Future Internet Media, such as content
and context fusion, immersive multi-sensory environments, location-based content
dependent on user location and context, augmented reality applications, open and federated
platforms for content storage and distribution, are expected to provide the ground for new e-
services within the ecosystems of cities.

6. Cloud computing and smart cities

Cloud computing offers complementary to IoT and M2M communication advantages. It is
based on several technological advances related to high-speed networks, virtualization and
standardization of platforms and applications. However, "cloud computing is a new way of
delivering computing resources, not a new technology", providing computer services through
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the Internet and new business models of outsourcing [13]. The cloud is another way to think
of the Internet itself. People can access applications, software development tools, and store
files remotely from a computer via the Internet. The cloud is Google's Gmail, Google Docs
and Dropbox. In these type of applications data are not stored on the PC of the user, but on
servers and at massive data centers of the hosting company. i-Phone applications which
million of users download, and platform and development tools to build these applications are
also cloud-based. The US National Institute for Standards and Technology offered a clear
description of cloud computing as composed of five essential characteristics (on-demand self
service, ubiquitous network access, metered use, elasticity, and resource pooling), three
service models (software as a service - SaaS, platform as a service - PaaS, and
infrastructure as a service -laaS), and four deployment modes (private, community, public
and hybrid clouds) [14].

Foresight estimations about developments in cloud computing were given by Gartner Hype
Cycle for Cloud Computing, which positioned 38 technologies from this field at different
stages of the Hype Cycle [14]. Expectations are very high. Most technologies, however, are
at the ‘technology trigger’ stage, and cloud computing overall is at the ‘peak of expectations’
stage; a few solutions are at ‘experimentation’ stage and none at the stage of demonstrated
results. The time frame for all solutions is from 2 to 10 years, and only virtualization and
software-as-a-service are closer to mainstream adoption.

The impact of cloud computing on smart cities has been discussed in forecast studies for
2020 [7] [8]. While in the short-term cloud computing will be delivered by large commercial
clouds, government G-clouds are promising models for (larger) cities, creating urban clouds
that reduce IT costs, and offering platforms for small business applications and e-services.
Fenn argues that Governments are realizing the benefits of cloud computing but are
concerned about the level of security for their data in the private cloud [15]. Cloud computing
is opening also new possibilities in the virtualization of physical spaces and their substitution
by digital ones. Already because of the 2009 global crisis, many city activities relating to
trade and services have gone virtual -killing their physical part- allowing companies and
organizations to maintain operations in times of austerity, gain flexibility and lower fixed
capital costs. Cloud computing is also expected to sustain new growth sectors of cities,
which are now moving from manufacturing to services in the context of a wider movement
from products to services, as material and intangible infrastructures start being provided by
the cloud. Equally important is the expected standardization of smart city solutions,
platforms, and applications, which is necessary to provide on-demand self services.
Standardization will accelerate technology diffusion and learning curves as city
administrations and their IT departments will become aware of proven solutions for main
districts and sectors of the city. We should expect a standardization of platforms and
applications in many different domains of cities related to economic activities (trade,
manufacturing, services, logistics), quality of life (safety, environment, social care), utilities
(transport, energy, water, broadband), and city management (administration, democracy,
planning).

7. Internet of users and people in smart cities

The engagement of users and user-driven innovation are important preconditions for turning
future Internet technologies to new services in smart cities. The Web 2.0 era has pushed
cities to consider the Internet (including mobiles) as a more participative tool for engaging
citizens and tourists. Many initiatives were launched by city-based Living Labs for
investigating and anticipating how digital technologies will change the way people live in the
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city and their implications for urban dynamics. Future Internet, Living Labs and Smart Cities
together form a new innovation ecosystem comprising users/citizens, ICT companies,
research scientists and policy makers. In such ecosystems, Future Internet technologies are
the technology push driver, Smart Cities represent the application pull demand, and Living
Labs form the exploratory and participative playground in between.

Crowdsourcing is the usual form of citizen participation in smart cities. The word comes from
the combination of ‘crowd’ and ‘outsourcing’ and the main idea is to assign a task to a large
group of people or a community [16]. It is an extreme form of open innovation in which tasks
are not assigned to selected external providers, but to crowds. Crowdsourcing is also
strongly related to online platforms and collaborative web spaces because the participation of
large communities (crowds) presupposes the use of digital media. It is an online, distributed
problem-solving and production model. It also marks a distinctive stage in the evolution of the
intelligent cities standard model during the first decades of 21% century.

The two cases below illustrate the contribution of crowdsourcing to smart cities: ‘NYC
Simplicity |dea Market’ and ‘Improve-my-City’ correspond to applications for citizen
participation and city improvement that can be found in many places all over the world.

‘NYC Simplicity Idea Market’ was launched in February 2011 by the City of New York and
remained in operation for about one year. Employees of all levels of administration and city
agencies were invited to suggest and share ideas about improvements to city government.
Each one could upload ideas, comment on the ideas of others, and vote for those considered
best. Then most popular proposals were reviewed by experts and the best ones were
implemented by the city administration [25]. A large community of the city, estimated at
300,000 employees, was invited to elaborate ideas about education, safety, and
maintenance of the city’s infrastructure. Innovation was based on the combination of ideas
generated by employees, user-driven evaluation of ideas, feasibility assessment by experts,
and idea implementation by the city. A content management system and crowdsourcing
platform was used to enable employee participation and assessment through voting.
Everything revolved around crowdsourcing, the engagement of a large community of the city,
selecting ideas based on the preferences of the same community, and enabling participation
through social media.

‘Improve-my-City’ was developed by URENIO in 2012 in the context of the project ‘People’, a
smart city project of the EU Competitiveness and Innovation Programme (CIP-ICT-PSP).
Improve-my-City is an open source application created under AGPL v3 license. Anyone can
download the code from the GitHub for use or improvement. Because ImC is a free
application it has been used already in many cities in Europe and America. It is already
offered in about 20 languages. Citizens can report local problems and suggest
improvements, write comments on other posts, and vote to support suggestions and
demands. Reported issues go directly into the city’s government queue for resolution, and
users are informed by the responsible authority about the progress of their request. Again the
main concept is about motivated crowdsourcing. The entire community of a city can be
involved. Citizen reporting ideas and suggestions are listed in 25 categories related to
improvement of the environment. Innovation is based on a combination of crowdsourcing
about city problems and solutions, while implementation relies on institutional action from city
hall.

In crowdsourcing and user-driven innovation, user involvement is the main driver of spatial
intelligence. In the first step, the city, citizens and communities define challenges that need to
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be addressed. Any form of intelligence starts by defining the problems to address, which also
sets the metrics of success. Challenges are specific to each city, its sectors, districts, utilities,
quality of life and governance. From the open innovation — crowdsourcing perspective
challenges are defined collectively by aggregation and prioritization of citizens’ views and
demands. Then a problem-solving roadmap is prepared. User-driven innovation is called
upon to customize the building blocks of the roadmap in terms of information collection, use
of proven solutions, inventing new solutions, and disseminating selected solutions. Digital
media and open platforms facilitate the entire process by offering e-tools that help a large
number of participants to become involved, sharing insights, combining skills and
aggregating resources. The outcome is urban empowerment: an increase of collective
capability in defining problems and solutions, and implementation mechanisms through
collaboration and agglomeration of resources.

8. Innovation ecosystems of embedded spatial intelligence

The instances of Future Internet described in previous the sections — Internet-of-Things,
semantic web, cloud computing, Internet of people — are cornerstones of the new innovation
ecosystems emerging in smart environments. Within environments of embedded spatial
intelligence, the building blocks of innovation - products, markets, business models, funding
— take on new forms and new types of innovation ecosystems are formed. The nodes of
ecosystems multiply geometrically, become sentient and interactive; hybrid identities are
formed with semantically rich labels; all interactions become location-aware [17].

Technologies and products: Products and services based on future Internet technologies
are not stand-alone products. Complex system are needed to offer them, composed of
broadband infrastructure comprised of wired and wireless networks; systems embedded into
the physical space of cities, sensors, smart devices and smart meters; APls for
interoperability and data integration; data hosting and security; predictive modeling;
applications for optimization of smart city utilities and activities; provision of e-services, and
much else besides. Layers of hardware, devices, and software are interwoven with the
physical space, infrastructure and functions of cities. Sensors, activators, RFID, smart
meters, cameras, routers, switches, storage, authentication and firewall servers have to work
together in order to capture and process the information generated by the operation of cities.

To deal with such complex systems, leading ICT organizations have advanced the concept
of Urban Operating Systems or Integrated Urban Infrastructure enabling all smart city
components, applications and services to run on a common system. The argument is that an
urban operating system can provide the protocols for the operation of cities, collect data
about everything going on in a city and respond in real time. While the concept of one
common operating system integrating all devices and smart solutions is an exciting prospect,
offering potential economies of scale and scope, the structure and governance of cities does
not endorse a unified global architecture. Data integration is feasible at the level of city
districts or smaller city clusters only, which are endowed with governance and control
capacity, but not at the level of the entire city. The reason is that within market economies
there is no overall authority with full control over cities. On the contrary, there are pockets of
decentralized decision making, exercising control over different city districts. Technology
solutions should adapt to existing city governance instead of assuming an all-inclusive city
administration and management. City districts, clusters and utility sectors are appropriate
levels for organizing smart infrastructures and services using future Internet technologies
rather than the entire city with its different subsystems and fragmented governance.
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Markets: Within this ecosystem of data generation and integration, products and services
circulate with their virtual identities. The Internet-of-Things and smart objects blur the line
between digital and physical worlds, making their distinction hard to define. In every vertical
market, the aspects of product design, development, marketing and exchange work primarily
with the digital identities involved. Because of the priority of the virtual, the potential market of
smart city solutions covers all vertical markets located within the city. Estimations about the
size of smart city market vary considerably, but in all cases forecasts describe huge markets.
The smart city market was estimated at 8 billion in 2010 and 39 billion in 2016 by ABI
Research; at 108 billion for the period 2010-2020 by Pike Research; at 160 trillion for the
next 30 years by the Center for Urban Science and Progress. Ovum predicted a spending
per city at 35-55 billion of which 15% would be on software and 85% on hardware and
services. A recent report from Pike Research estimates that explosive urbanization will
create smart city markets covering the fields of sustainability, citizen well-being, and
economic development. “The smart city technology market will surpass $20 billion in annual
value by 2020. This represents a compound annual growth rate of 16.2%” [18]. Many of the
market drivers, continues the report, technology innovations, and decision-making processes
associated with smart cities are focused on existing industry and operational silos: energy,
water, transportation, buildings management, and/or government services. Now, though, the
smart city is also becoming a space for the testing and implementation of cross-functional
technologies and solutions. IDC Government Insights estimation for the smart city market in
2013 predicts that 70% of worldwide spending on smart city projects will be focused on
energy, transportation, and public safety; smart city information challenges will begin to be
framed as big data cases, and cities with open data initiatives will drive 50% more private,
citizen, and crowdsourced mobile applications [19].

Cloud-based business models: In creating smart city products and services, cloud
computing offers significant advantages, such as external economies, lower capital entry
requirements and maintenance costs, and security, while its scalability enables quick
adjustment to changing demand. There are also technical advantages related to software
updates and new version installations, which become easier if applications are maintained on
the cloud. However, the transition to the cloud should be done by taking cautious steps
because these technologies are still evolving and have not yet fully addressed the issues of
service standardization, security, and privacy. Policy white papers provide valuable guidance
to city authorities about the deployment of cloud-based services. An important source of
advice is the report of the Australian government, which provides information about public
policies and programmes addressing the transition to cloud computing in the US, UK, EU,
Canada, and Japan [11]. The recommendation is for streams of consultation work, providing
public agencies with guidance and documentation, cost - benefit analyses, testing of services
in less important areas initially, and then moving on full deployment of new cloud-based
services, and eventually the creation of G-city clouds.

Creativity and funding: The new technology stack of ‘loT- Semantic web- Cloud’ does not
automatically lead to the development of new e-services. User involvement is necessary to
provide skills and resources for new product / services designs and development. User-
driven approaches, such as Living Lab and open innovation initiatives, promote a more
proactive role for end users and citizens in service innovation, assuring a good coordination
between the technology offer from vendors and the service demand from citizens. In
developing such smart city solutions, there are a number of methods for involving users
which are described in abundant detail in the literature, such as Lead Users, User Driven
Innovation, User Centered Design, User Created Content, and User Co-Creation
perspectives. Crowdsourcing platforms can make citizen participation a reality. A large
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collection of platforms is presented on Crowdsourcing Landscape that can support the entire
cycle of innovation. As crowdsourcing rises in popularity and use, platforms are evolving and
specializing. A recent report on crowdfunding presented 41 platforms for different funding
purposes: general crowdfunding platforms, crowdfunding for social causes, for health and
medical, for small and local businesses, for science, for music, for education, for gaming and
apps, crowdfunding for startups and companies [20]. Two types of innovation funding are
supported. Innovators can pledge support for an idea or project as a donation or in exchange
of some kind of reward or use value. On the other hand, innovations can ask for
‘crowdinvesting’. However, the latter requires that funding regulations been loosened to
permit more people to invest in what they consider a promising venture to take part.

City authorities are gradually becoming aware of solutions, applications and use cases based
on the Future Internet technology stack. Moving toward such solutions substantially
increases the demand for broadband connections because of the transition from connecting
people to connecting things. Network interoperability and merging of network and media
technologies, as well as mobile-to-mobile communication (M2M) become necessary to
manage and give meaning to the streams of data generated. Policy and experimentation are
needed to turn these possibilities into a reality. The OECD report on the future Internet
economy [11] provides a series of policy recommendations to deal with these challenges,
such as building next generation network infrastructure, making Internet access available to
everyone and everywhere, promoting Internet-based innovation, competition and user
choice, empowering consumers, creating public digital content and user-driven content,
ensuring the protection of personal data, intellectual property rights, trusted Internet-based
services, and creating environments that encourage infrastructure investment, broadband
connectivity and innovative services and applications.
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Purpose: The purpose of this paper is to examine how existing organizations in
Macedonia represent the concept of an entrepreneurial organization within the sphere of
corporate entrepreneurship.

Design/methodology/approach: Research instrument in a form of a questionnaire was
used to obtain data about corporate entrepreneurship in Macedonia.

Findings: The results from the study will help corporate organizations to appreciate and
develop entrepreneurial organizations and pursuit innovations within their borders.
Research limitations/implications: There is a literature gap in the area of corporate
entrepreneurship studies in Macedonia. Most studies concerning entrepreneurship are
about small and medium enterprises.

Practical implications: This study will increase the understanding of how corporate
organizations in Macedonia can encourage entrepreneurial behavior and enhance
innovations and better performance.

Originality/value: This research contributes to the field by offering support and new
findings. This study adds to the body of literature in what is considered relatively new
and unexplored area of study. The survey conducted among Macedonian organizations
contributes a lot for the knowledge about corporate entrepreneurship in Macedonia.

Key words: Corporate entrepreneurship, Entrepreneurial Behavior, Management, Macedonia
1. Introduction

The world of globalization is all about change and speeding the paste for every organization.
Their environment constantly changes and creates difficulties to maintain normal processes.
Organizations are faced with accelerated development of new technologies, highly innovative
competitors, more demanding and complex customers, more aggressive regulations, more
sophisticated suppliers, competitive advantage achieved through global outsourcing and
international strategic alliances, more rapid resource obsolescence, unpredictability of prices,
costs, exchange rates, interest rates, tax incentives and more dramatic changes.

These turbulence in the environment is pressuring the organizations to find new paths to
sustainable competitive advantage. Usually, their path leads back to their organization, to their
internal operations and enhancing internal changes as response to the external ones. This also
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models of rewarding, control and leadership style, which can be overcome with entrepreneurial
behavior inside the organizations.

2. Corporate Entrepreneurship

There are lot of definitions and research done in the field of entrepreneurship over the last
decades. The most common terms identified in content analysis of 75 contemporary definitions
of entrepreneurship are: starting/founding/creating; new business/new venture; innovation/new
products/new market; pursuit of opportunity; risk taking/uncertainty; profit seeking/personal
benefit. [1] According to the definitions, entrepreneurship is a process that can happen in
different organizational contexts.

Very explicit and wide definition of entrepreneurship is given by Stevenson and Jarillo-Mossi:

“the process of creating value by bringing together a unique combination of resources to exploit

an opportunity”. [2] This definition has four crucial elements which describe entrepreneurship

the best way:

e Process — which can be applied in any organization settings (micro, small, medium and
large organizations);

e Creating value — through this process entrepreneurs create new meaning for their product,
market, or within the organization;

e Unique combination of resources — entrepreneurs find new or improved ways to use their
resources, like technology, people, money, distribution channels etc.;

e Exploit opportunity — entrepreneurs see their weaknesses, strengths, threats as
opportunities and with controlled risks make them challenges and possibilities for success.
Today’s business owners are tuning their mind set and behavior in this mode of
entrepreneurship in order to survive and become better and more profitable than the
competition. They have entrepreneurial behavior inside their mid-sized and large
organizations. This kind of entrepreneurship is usually named as ‘“intrapreneurship”,
“organizational entrepreneurship”, “corporate venturing” and “corporate entrepreneurship”.
Corporate entrepreneurship involves generation, development, and implementation of new
ideas and behaviors by a company. [3] According to this definition, corporate
entrepreneurship centers on enhancing the organization’s ability to be innovative and
creates new products, services or programs. Other definitions, add the ability of established
organizations to renew themselves. Also, some definitions add that corporate
entrepreneurship is about corporate venturing which leads to creating new business
organizations within the corporation. [4]

3. Corporate Entrepreneurship versus Start-Up Entrepreneurship

When we hear the word “entrepreneurship” the first association, most likely, will be individual

with an idea, creating new business. We may also say that entrepreneurs are idealists but they

are also persistent, hard-working and energetic persons; they don’t waste time, rather, they use

their talent and knowledge, their skills, their time and energy. But the nature of entrepreneurship

is universal. It can be applied when starting a new business, but also exploiting new

opportunities in mid-sized, large conglomerates, non-profit organizations and public institutions.

There are great numbers of similarities between corporate and start-up entrepreneurship: [5]

e Both involve opportunity recognition and definition;

e Both require a unique business concept that takes the form of a product, service, or
process;




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

e Both are driven by an individual champion who works with a team to bring the concept to

fruition;

Both require harvesting strategies;

Both are predicated on value creation and accountability to a customer;

Both require that the entrepreneur be able to balance vision with managerial skill, passion

with pragmatism, and proactiveness with patience;
o Both involve concepts that are most vulnerable in the formative stage, and that require

adaptation over time;

Both entail risk and require risk management strategies;

Both find the entrepreneur encountering resistance and obstacles, necessitating both

perseverance and an ability to formulate innovative solutions.
The reality is that lot of start-up businesses are highly entrepreneurial, but also some large
organizations as well. They both struggle during the process and have lot of obstacles to prevail
and succeed at the end.
Still, we can find number of differences between start-up and corporate entrepreneurship, which
reside on the nature of the organization, the existing management processes, number of
employees etc. For instance, entrepreneurs take risks, they “own” the innovative idea, they are
very vulnerable and have little security and safety net, but they have speed of decision making,
independence, flexibility in trying new things. On the other hand, corporate entrepreneurs have
more room for failure, are more insulated from outside influence, have access to finances, have
job security and extensive network for bouncing ideas, but also have interdependence, lot of
rules and procedures to follow, longer approval cycles and more bureaucracy.
Large organizations have inherent problem of being entrepreneurial for a lot of reasons. These
barriers can be systematized in 6 categories: systems, structures, direction, procedures, people
and culture. Some of the constraints are: oppressive control systems, overly rigid, formal
planning systems, too many hierarchical levels, restricted communication channels, top-down
management, no formal strategy for entrepreneurship, no vision from the top, no
entrepreneurial role models at the top; long, complex, approval cycles; unrealistic performance
criteria; fear of failure; short-term orientation; inappropriate skills and talents for managing
entrepreneurial change; values that conflict with innovativeness, risk-taking, and proactiveness.

[6]

4. Corporate Entrepreneurship in Macedonian Organizations

The purpose of this paper is to examine how existing organizations in Macedonia represent the
concept of an entrepreneurial organization within the sphere of corporate entrepreneurship. The
research was conducted to provide an understanding of corporate entrepreneurship in
Macedonian organizations. The research question posed is that do organizations in Macedonia
have corporate entrepreneurship? Are Macedonian managers oriented toward corporate
entrepreneurship?

The primary objective of this research is to look of the inherent manifestation of corporate
entrepreneurship in Macedonia. The secondary objective of this research is to identify
manager’s perceptions and importance of corporate entrepreneurship in their organizations.
The expected results from this study were:

1. Macedonian managers take moderate level of risk in their organizations.

2. Managers are aware of organizational barriers to corporate entrepreneurship.
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Methods
Sample

The sample group consisted 62 managers from different organizations in Macedonia. Because
of incomplete data 8 managers were not included in the final analyzes of the results, which
induced the sample to 54 managers. The sample group consisted 15 males (27,8 percent) and
39 females (72,2 percent). According to their age respondents in this survey were divided in 5
groups:

e 20-30years: 12 (22,2 %)

31-40 years: 29 (53,7%)

41-50 years: 9 (16,7%)

51-60 years: 2 (3,7%)

More than 60 years: 2 (3,7%)

The respondents had different educational background:

High school diploma: 1 (1,9%)

Bachelor diploma: 25 (46,3%)

Master of science: 21 (38,9%)

e Ph.D.:7(13,0%)

They were all working on managerial positions, among which 17 (33,3%) were top managers,
27 (47,1%) were middle level managers and 10 (19,6%) were first line managers. The
respondents had between 1 and more than 30 years of working experience: 0-5 years — 28
(51,9%) managers, 6-10 years — 15 (27,8%) managers, 11-20 years — 6 (11,1%) mangers, 21-
30 years — 4 (7,4%) managers, more than 30 years of working experience — 1 (1,9%) manager.
The respondents are working in different organizational settings in different sectors: production,
service, education, health, construction, retail.

Data collection

The survey was conducted by creating a questionnaire which was send through e-mail to
managers in lot of organizations in Macedonia. They received an explaining of the study and
were invited to participate. Data was collected during the winter of 2012.

Measurement of variables

In this survey respondents answered questions concerning corporate entrepreneurship and their
orientation to entrepreneurial behavior: innovativeness, risk-taking, proactiveness, need for

achievement and autonomy. Here are some questions that we asked our students to assess
themselves:

How committed are you in experimentation within your organization?

What are the levels of barriers in your organization you have to overcome?

To what extend you are open to new ideas or information?

To what extent your organization encourages the employees to take risks?

To what extent do you agree with the saying: Conventions and rules are meant to be
broken?

o=

Data analysis
For all the questions descriptive statistics were calculated.
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41. Results

On the first question the respondents rated themselves on the level of risk-taking. From the
results we got 39,5% of the respondents take risk very often, 48,8% of the respondents take
moderate level of risk and only 11,6% of them rated themselves with low level of risk-taking.

The second questions: How committed are you to experimentation within your company?, the
respondents who answered always were 37,2%, regularly were 55,8% and rarely only 7%.

On the third question: To what level would you rate your desire to achieve in your company?,
86% of the respondents rated themselves with high and 14% of the rated themselves moderate.
There was nobody from the respondents to rate himself with low level of desire to achieve.

The next question: How much do you like doing following types of work?, showed that most of
the respondents rarely want to do work which requires lower effort (60,47%) and work which is
repetitive (62,79%). On the other hand, most of the respondents want to do work which is
challenging (79,07%) and abstract work where they have autonomy (62,79%).

The next questions: What are the levels of barriers you have to overcome in your organization in

terms of:
e Established control systems: very high (17,07%), high (26,83%), moderate (43,9%), low
(12,20%)
e Organization structure: very high (14,63%), high (36,59%), moderate (36,59%), low
(12,20%)
e Policies and procedures: very high (19,51%), high (24,39%), moderate (36,59%), low
(19,51%)

e Management and leadership: very high (20,00%), high (30,00%), moderate (32,50%),
low (17,50%)

e Strategic direction: very high (14,63%), high (36,59%), moderate (36,59%), low
(12,20%)

e Organizational culture: very high (14,63%), high (29,27%), moderate (43,90%), low
(12,20%)

When the respondents were asked to rate themselves how much they agree or disagree with
the following questions, they gave these answers:
e | evaluate the potential success of any project with the level of risk undertaken: 69,05%
agreed, 16,67% strongly agreed;
e | do not act under conditions of uncertainty: disagree (53,66%), agree (26,83%), strongly
agree (7,32%);
e The company encourages employees to take certain calculated risks: disagree
(38,10%), agree (45,24%), strongly agree (14,29%);
e | act toward attaining the needed action to achieve the results desired: disagree (2,44%),
agree (46,34%), strongly agree (46,34%);
e Knowledge flows freely and openly at my work place and assists in decision making:
disagree (11,90%), agree (45,24%), strongly agree (40,48%);
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e | constantly give due consideration to the expectation of success or failure on my action:
disagree (7,32%), agree (56,1%), strongly agree (31,7%);

e | am aware of perceived barriers (personal and external) to my achievement and seek
help to overcome such perceived barriers: disagree (4,76%), agree (45,24%), strongly
agree (47,62%).

e According to the results from this study we may conclude that the respondents take risk
while working. Third of the respondents always take risks when they have a chance,
while half of the respondents regularly take risks. Most of the respondents desire to
achieve in their organization. There was nobody from the respondents to rate himself
with low level of desire to achieve. They would like to achieve their results working work
which is challenging and where they have autonomy. They would rather not choose work
which requires lower effort and is repetitive. These answers show us that the
respondents prefer work which is sometimes new for them or which creates new
products or services.

The results also show that the respondents are aware of the barriers present at their
organizations which may be an obstacle for entrepreneurial behavior. They noted that most of
their established control systems are perceived as a barrier, as well the organization structure.
In lot of situations the management and leadership, as well as the strategic goals of the
organizations can be barriers for entrepreneurial behavior.

When the respondents were asked about the relationship they evaluate between success and
risk taken in every project, most of them replied that this the way they function. On the other
hand, almost one third of them said that they would not act under conditions of uncertainty.

Also, most of the respondents are concentrated on the results of success or failure, which in
some extent shows us that they feel pressured to have success and don’t allow themselves or
empower other to experiment and behave entrepreneurial. These conclusions can be confirmed
with another answer, on how much their organization encourages employees to take certain
calculated risks. The respondents also showed big awareness of the organizational processes
and barriers to their achievement.

5. Conclusions

The results from this research show that Macedonian managers take moderate level of risk in
their organizations. All of the respondents strive for success and great achievements, but very
often they take only good calculated risk. They are also aware of organizational barriers to
corporate entrepreneurship. Advice for them would be to analyze their organizational structures
and control systems, modify them if necessary to enhance creative work and entrepreneurial
thinking. Also, they should consider different management and leadership style which will
develop organizational culture which enhance entrepreneurial learning, different control
mechanisms, and openness to creative and innovative ideas, changing the mindset of the
employees and their acceptance of changes, as well as orientation to improving the existing
products, services and processes. Good starting point for developing corporate
entrepreneurship is developing R & D centers, learning from good practices, searching for
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talented employees and encouraging them to think outside the box. Try to have different
approaches to problems, for instance when making a decisions they can use techniques for
creative and critical thinking. Changes must start from the top management and then go down
through the organization.

The research done during the study of the topic corporate entrepreneurship in Macedonia
showed that there are only few articles written on the topic, but no research was yet done and
published. The response from the managers when we started the research was that they
perceive corporate entrepreneurship as something very important for their organizations, and
see this process as needed for creating competitive advantage. On the other hand, most of the
organizations in Macedonia still have rigid organizational structure, ineffective communication
channels and lot of other barriers for creating entrepreneurial organizations. Still, there are good
examples in Macedonia that have well developed corporate entrepreneurship. One of these
organizations is Seavus, which nowadays operates as a multinational company, which is
concentrated in developing new products and services. They are operating in the spirit of
innovation, creativity and challenges for greater success. This example can serve as a good
role model for other organizations in Macedonia and may be a case study for our next research
in the field of corporate entrepreneurship.
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Anytime, anywhere access to real-time intelligence from remote devices is changing
the way that businesses operate. The purpose of the paper is compare existing Fleet
Management systems and brings together Fleet management solution enablers with
regional technology leaders to shorten time to market of new products and grab the
opportunities that machine to machine (M2M) market has to offer in the region. The
research focuses on different marketing models of the existing solutions reselling
models, in-house development model and also external innovation model. Although
the number of connected devices, machines that require connectivity is increasing, so
far they have not been widely adopted in the South East European region. The paper
explores the key business drivers behind machine to machine (M2M) communications,
the different hardware, software and communications elements involved, and describe
how to introduce the technology effectively.

Keywords

Corporate Entrepreneurship, Fleet Management Solution, Open Innovation, Strategy
Development Process

1. Introduction

Recent technological developments in several of industries such as automotive industry,
Healthcare, Electricity, Banking and Retail have led to discovering new business models and
created new market potential. On the other hand Telecom companies that have already
achieved a high penetration level on most of the existing markets are in a search for new
challenges that would enable them further growth within the industry. This growth would be in
the field of M2M communication where the number of connected devices increases and is
estimated that the number of connectable machines is five times greater than the amount of
humans [1].

The research paper evaluates available Fleet Management solutions and explores the
possibilities for regional partnerships using M2M technology. The effectiveness of a
company’s transport and logistics system has a major impact on cost structure, revenues,
and competitiveness of the business. However it still leaves room for further improvements
and providing solutions for specific types of businesses that operate locally, with main focus
on Transport and Logistics Company that is included in the research paper.

Previous successful use case on taxi companies is elaborated in [2] which describe the
benefits of Fleet Management system for route, fuel monitoring, all resulting on higher
number of trips per car, higher revenues and reduced costs.
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Fleet management system has brought GPS technology into every type of vehicle used for
both tracking and navigation. The tracking part of the device helps the system detect and
notify where the vehicle is moving, whereas the navigation part helps the driver to reach the
destination. Companies that run several of businesses and are in need of such solution can
be identified in different segments, and those mainly include:

e Transport and logistics companies, they operate large fleets that need to know where
they are located and how to optimize their transport routes, or ensure that the goods
which are transported are secure

e Taxi companies, real-time tracking of their vehicles and additional monitoring
functionalities to keep costs under control

e Public transport companies, mainly include bus transportation system for local, regional
or international transport

e Security agencies, mainly track their fleet for security reasons

e Other companies or institutions, that are in need to track their fleet in order to reduce their
operational costs, ambulances, municipalities, banks

As we take into consideration Fleet Management system in transport and logistics in this
paper, the devices used for this research paper include terminals like TELTONIKA FM1100
and FM4200 [3]. The software for reporting, monitoring and managing the fleet is hosted on
cloud infrastructure (offering as SaaS, Software as a Service) and can be easily accessed by
the end customer without any additional need of expensive servers, or additional
software/hardware installations. This presents a different model from what previous systems
offer as a solution where mostly customers have to take care locally about the data that is
collected from the devices.

Part 2 gives a literature review based on some published work on Fleet Management
features or solutions. The following part of the paper compares current business models and
which models create competitive advantage for the company allowing it to connect to the
overall innovation process. It gives an overview on the solutions in Macedonia and which are
the factors of introducing innovative product on the market. Part 4 of the paper shares the
result of the experiment and the last part the derived conclusions.

2. Literature review

Several researches are conducted for various solutions which are dedicated for solving
several problems. Persson in [4] describes how multi-agents are illustrated within a smart
parking management application. Other research papers in the field of fleet management [5],
[6], [7]; describe basic implementation, where the research paper [7] describes how the
Alcohol detection module is implemented in the vehicles. When alcohol will be detected the
led from the experiment will glow. Research paper presented in [8] explains how SMS
technology can help to locate the vehicle. The proposed work collects positions of the vehicle
via GPS receiver and then sends the data of positions to specialized server by the SMS
service. After that the position of the mobile vehicle will be displayed on Google Map. The
main disadvantage with this solution is that the system offers only live tracking and historical
reconstruction.

Paper [9] mainly consists of three steps including vehicle region extraction, vehicle tracking
and classification. After vehicle detection, a graph-based vehicle tracking method is used for
building the correspondence between the vehicles detected. The communication through
satellites can be used as a substitute technology but this has many disadvantages and those
include the cost of implementing such solutions is expensive for a one time investment and
monthly/yearly licenses. The only benefit is that it does not require additional costs such for
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GPRS traffic, neither roaming DATA charges which at the moment are high and are not
regulated in the South East European market by regulatory agencies as they are on
European Union markets [10]. However running satellite solution is more expensive and
provides worse experience due to the fact that parameters send to the server require longer
period [11].

3. Situation in Macedonia and region

Fleet management can optimize capital assets while minimizing operations and maintenance
costs. Unlike in the case of manufacturing, large-scale installations offer limited economies
of scale. While the cost of vehicle tracking technology decreases over time as volumes
increase, the cost of installation and logistics remains the same and it is estimated to account
for half of the total cost. Thus the ability to execute an efficient rollout is therefore the most
critical factor for achieving high return of investments in vehicle tracking. These are one of
the main reasons why such systems are not yet widely deployed in Macedonia and countries
in the region. Currently there are different vendors that offer such solutions with different set
of functionalities but most of them do not take into consideration the particular needs of
general use cases.

Parties involved that could offer such solution include:

e Solution provider

e Hardware manufacturer

e Network operator

e Open business model

Results of the analysis for all available option are summarized in the table 1. Conclusions are
derived from interviews with solution providers, end customers and market monitoring of ac-
tual sales in the region.

Table 1 Advantages/Disadvantages of solution approach.

Solution Hardware Network Open
Provider manufacturer Operator business
model
Know-How High High Low High
Billing system Very Low Very Low High High
expertise
Target potential Medium Low Medium High
customers
Marketing Very Low Very Low High High
Financial benefit Medium Medium Medium High
Cloud Infrastructure Medium Low High High
Sales force Medium Low High High

From the table 1 solution provider companies are the experts when building such solutions
but they lack the following important points:

e Billing system for maintaining and revenue collection from end user for providing such
service

e Marketing and sales force to promote and sell the solution using their CRM system.

On the other sides mobile network operators lack the developing experience (Know-How)
due to being focused into mainly core business solutions.

ISTANBUL, TURKEY
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That is the reason that the model in this paper combines both parties with involvement of end
customers in form of partnership model which is a win-win situation for all parties involved.
The changing forces in the economics of innovation are forcing companies to open up their
innovation process. According to Chesbrough in [12] this forces include the rising costs of
technology development, combined with the shortening of marketing live products.

With open business model companies are broadening the potential markets by utilizing all
the resources by not restricting the markets that are close to the core businesses. This is
shown in figure 1.

Revenues
Sale
Spin-off New revenues
License
Own market Own market
revenue revenue
0
Internal and
It | external
q nlerna ¢ development
evi;);r;len costs
e Cost and time savings
Costs from leveraging
_______________________________ extemnal development
Closed Open Innovation
Business Business
Model Model

Figure 1 The new business model of Open Innovation [12].

3.1 Challenge of introducing new product in short time

Common features which most of the Fleet Management solutions provide are explained in
Table 2 and there are several features that need to be upgraded to fit certain types of
businesses.

Table 2 Common features and improvements.

Existing solutions Room for improvement
Live tracking of one or more vehicles X
Follow speed of movement X
Graphical reconstruction of trajectory of X

movement in map

Report for point of interest (time spent X
and length from point to point)

Report for total usage of vehicle, highest X
speed, average speed, engine on/off

ISTANBUL, TURKEY
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Defining route (control if vehicle is out of X

interest zone)

Position of vehicle through SMS (when X X
on roaming network)

“Panic button” — alarming button for X X
certain situations

Engine blockage X
Radius alarm — vehicle movement X

without engine on

Geo-fencing — alarming in case of X X
entrance/exit of a defined zone

Fuel consumption X
Temperature level X

The case which was studied in this research paper has to do with solving specific need for
special target group of customers resulting in new revenue stream. One such special target
group was described in previous paper [2] which was intended for taxi companies. With
companies that work with transport and logistics different unmet needs were identified.
Drivers that work for a transport and logistics company travel longer than average drivers
making them exposed to more potentially dangerous situations. The existing Fleet
Management system does not provide the functionality to alert the driver when certain
hazardous situations are about to occur.

3.2 External innovation for addressing costs and revenues

Mobile network operator through their business channels are constantly in contact with end
customers and regularly conduct market research to measure what types of services
customer needs and identify new markets for generating new revenue streams. By using
external innovation the lifetime of launching new product is shorter and at the same time
reducing the costs for development by cooperation with Fleet Management solution provider
that have the know-how. The main challenge was to find a hardware vendor that would
provide a system for collision preventing because Teltonika devices do not provide such
functionality. Then the system for collision preventing has to be integrated with the Fleet
Management system to be able to track all information.

Figure 2 shows some of the features that the system provides and those include:

e Reports or alerts when vehicles are used out of working hours for private purposes
Places that are visited outside of the defined zone that is allowed

Fuel sensors — detect the fuel level of the vehicle

Driver identification — whether an authorized driver is driving the vehicle
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Figure 2 Live tracking and reporting of Fleet Management system.

The collision preventing system is a system that is provided by MobileEye [13] a
development center for Advance Driver Assistance Systems (ADAS) that cooperates with
OEM (Original Equipment Manufacturer) in automotive industry and Fleet Management
Systems Providers worldwide. Their Collision Prevention System is consisted of the following
components (Figure 3):

e Camera/Buzzer Unit
e Display and Control Unit

Figure 2 Components of Collision Prevention System.

The camera/buzzer unit identifies lane markings, vehicles and pedestrians that are ahead of
the driver. It also instructs the system display unit as to which alert to display.

The display and control unit provides with visual alerts like visual indication of the driving
distance from the vehicle ahead, system status indications like low visibility indication.

The system alerts in several cases for example when the driver is in danger to collision with
the vehicle, pedestrian ahead, or also when the driver is about to unintentionally swerve
outside of the lane he is driving in.

4. Results

The implementation was successfully implemented on one of the leading companies in the
country for transporting beverages. The whole components of the system were installed on
83 vehicles. The main challenges for the project are that there is no blueprint for
development and standards are still being set. Developing an in-house solution from scratch
would have taken longer time and increased cost for R&D. The connection scheme is
displayed in figure 3.




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

Camera Buzzer Unit

CAN-A Connection for
FMS Integration

P5-B SignalsCable
- Speed

- Brakes

- Wipers

PS.C CAN B Cable ==

PWR Cable
- lgnition

- Battery )
EYE Watch Display

Figure 2 Collision Prevention System connection scheme.

The camera/buzzer unit identifies lane markings, vehicles and pedestrians that are ahead of
the driver.

Display and Control Unit gives indications what is the distance from the vehicle ahead.

5. Conclusions

It is now possible to link almost any type of remote machine to critical information systems
and gather real-time field intelligence that can be used to improve efficiency, reduce costs,
introduce new services and gain competitive advantage. The new product developed could
target as well as international markets thus bringing opportunity for revenue generation and
improved customer satisfaction. M2M projects are specific to a vertical industry, requiring
expert knowledge of that sector [14]. Large enterprises have large IT departments with the
resources and business knowledge to develop in-house systems but they still need suppliers
and partners for sourcing sensors, devices, hardware, wireless connectivity and Fleet
Management software platforms. Future research will include developing similar scenarios
using innovation SIT tools [15] (multiplication technique) to introduce new product for
different M2M vertical.
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Abstract: The aim of this paper is to analyse methodical and practical aspects of FDI
and its impact on the GDP growth rate in Serbia. The need for extensive enterprise
restructuring and modernization in view of limited domestic resources creates an
environment where the potential benefits of FDI are especially valuable. Also,
transition economies are well placed to benefit from the technology and knowledge
transfer associated with FDI. As a result, attracting FDI has become a prominent item
on the policy agenda, especially in transition economies. In this paper we rely on the
analysis of empirical studies, which in combination with the analytical approach and
econometric methodology, is supposed to show whether FDI have influence on GDP
growth rate. The first part deals with literature review. The second chapter presents
benefits Serbian government provides to attract FDI and level of FDI since a beginning
of transition process. The third chapter analyse through regression model whether
FDI have influence on GDP growth rate in Serbia. GDP growth rate is used as an
independent variable and FDI is used as a dependent one. Finally, we presented some
findings whether FDI play a key role in economic development in Serbia.

Keywords:
Correlation between FDI and GDP growth rate, FDI in Serbia, GDP growth rate in Serbia

1. Introduction — Literature Review

During the last decade a number of interesting studies on the role of foreign direct
investment in stimulating economic growth has appeared. In an excellent survey de Mello
lists two main channels through which FDI may be growth enhancing. [1] First, FDI can
encourage the adoption of new technology in the production process through capital
spillovers. Second, FDI may stimulate knowledge transfers, both in terms of labour training
and skill acquisition and by introducing alternative management practices and better
organizational arrangements. The way in which FDI affects growth is likely to depend on the
economic and technological conditions in the host country.

Macroeconomic studies — using aggregate FDI flows for a broad cross-section of countries —
generally suggest a positive role for FDI in generating economic growth especially in
particular environments. [2] For instance, Borensztein, De Gregorio, and Lee argue that FDI
has a positive growth-effect when the country has a highly educated workforce that allows it
to exploit FDI spillovers. [3] While Blomstrom, Lipsey, and Zejan find no evidence that
education is critical, they argue that FDI has a positive growth-effect when a country is
sufficiently rich in terms of per capita income. [4] In turn, Alfaro, Chandra, Kalemli-Ozcan,
and Sayek draw attention to financial markets as they find that FDI promotes economic
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growth in economies with sufficiently developed financial markets, [5] while
Balasubramanyam, Salisu, and Sapsoford emphasize trade openness as being crucial for
acquiring the potential growth impact of FDI. [6]

Choe analyse bi-directional causality between FDI and growth, although he finds the causal
impact from FDI to growth to be weak. [7] Basu, Chakraborty and Reagle emphasize trade
openness as a crucial determinant for the impact of FDI on growth, as they find two-way
causality in open economies, both in the short and the long run, whereas the long-run
causality is unidirectional from growth to FDI in relatively closed economies. [8]

Romer argues that there are important idea gaps between rich and poor countries. [9] He
notes that foreign investment can ease the transfer of technological and business know-how
to poorer countries. These transfers may have substantial spillover effects for the entire
economy. Thus, foreign investment may boost the productivity of all firms, not just those
receiving foreign capital. [10] In contrast, some theories predict that FDI in the presence of
pre-existing trade, price, financial, and other distortions will hurt resource allocation and slow
growth. [11] Thus, theory produces ambiguous predictions about the growth effects of FDI
and some models suggest that FDI will only promote growth under certain policy conditions.
Carkovic and Levine find that the exogenous component of FDI does not exert a robust,
positive influence on economic growth. [12] Hansen and Rand we find that, on average, FDI
has a significant long-run impact on GDP irrespectively of the level of development. [13]

FDI is growth-enhancing in the long run, via both knowledge transfers and the accumulation
of capital stocks embodying newer technologies, and then this impact is likely to be lower in
technological leaders than laggards. [14] As a result, the impact of FDI on growth seems to
depend inversely on the technological gap between leaders and followers, even though there
is evidence that the bulk of FDI occurs across technologically advanced economies. [15]

2. Volume and Structure of FDI in Serbia

The first regulations on foreign investment in the Yugoslav economy were adopted in July
1967, while more comprehensive foundations for regulating this field were established by the
1971 Constitutional Amendments. Ever since then this formulation has become a permanent
provision of all the laws on foreign investments in the economy of Yugoslavia and, today, in
the Republic of Serbia.

The level and dynamics of FDI in the period from 2001 to 2011 proved to be very uneven and
such trends were the result of both internal and external factors. The leading internal factors
included perceived instability, undeveloped institutions, as well as political differences in
terms of reforms and European integration — particularly since the vast majority of EU
members recognised Kosovo's independence in early 2008. The key external factors of FDI
standstill were a relative abundance of capital up until late 2007 and the financial crisis,
followed by the withdrawal of foreign investors, especially portfolio investors, from 2008
onwards. The level of FDI in the period from 2004 to 2011 we can see in the Chart 1.
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Chart 1 FDI in million EUR in Serbia in the period from 2004 to 2011 — annual data

According to the level and dynamics of foreign direct investments (FDI), the entire 2001-2011
period can be divided into three sub-periods; the first from 2001 to 2005, second from 2006
to 2008 and third from 2009 to 2011.

During the first period FDI in Serbia reached a level of around (3.1 billion. The largest
portion of this amount was invested in the privatisations of companies with a profitable scope
of activities (cement plants, tobacco industry, breweries, some food processing and metal
processing industrial groups) and the acquisitions of banks. The share of Greenfield
investments was very small and was mostly generated through retail and real estate
investments.

The second period, from 2006 to 2008, saw FDI amount to about 6.3 million, but
substantial Greenfield investments were not forthcoming in this period either, nor were there
significant investments in so-called interchangeable goods sectors. The greatest volume of
FDI during this period was realized in 2006 ([13.3 billion) when the largest transaction in the
history of direct investments in Serbia was realised through the sale of mobile operator
Mobtel to Norwegian giant Telenor.

Finally, during the financial and economic crisis from 2009 to 2011, FDI fell by about 50%,
though investments in the manufacturing industry increased, especially in the domain of
automotive machinery and spare parts. During this period FDI reached a total of around 4.2
billion, with the biggest single deal coming in 2011 through the sale of Serbia’s biggest retail
chain, Delta-Maxi, to Belgian chain Deleuze for (1933 million. Total net FDI in Serbia during
the entire period from 2001 to 2011 amounted to about [115.1 billion.

By far the greatest volume of FDI during the period from 2004 to 2011 was invested in the
service sector; about 42% of total FDI volume. About 90% of FDI was related to the purchase
of the assets of private, state-owned and socially-owned enterprises and banks in the
process of tender and auction privatisation, while Greenfield investments remained in a very
low level.

The biggest share of GDP was in 2006 (14.3%) which is in accordance with above
mentioned period when Telenor bought Serbian mobile operator. The Chart 2 presented FDI
level as percent of GDP in the period from 2001 to 2011.
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Chart 2 FDI level as the percent of GDP in the period from 2001 to 2011

As geography, climate and other specific benefits Stepanovic quotes: location along Corridor
10, linking Europe and the Middle East, central position in Southeast Europe and along the
longest international waterway on the River Danube; free trade agreements with the Russian
Federation, Southeast European countries (CEFTA), EFTA, Belarus, Kazakhstan and
Turkey, simplified and liberal regulations on foreign trade and foreign investments,
particularly within the seven free trade zones, shortened company registration procedure
(one stop shop), competitive workforce, knowledge of foreign languages, computer literacy,
very favourable, moderate continental climate, good and favourable supply of high-quality
commercial and housing property, cheap natural foods and a great number of restaurants
with diverse offers, a wide variety of cultural and entertainment facilities, natural rarities and
environmental landscape treasures. [16]

According to Andreas Beikos (head of the EIB regional office in Belgrade), the climate for
foreign investments have improved over the last three to four years and the perception might
be that FDI will be on the rise considerably after Serbia obtained candidate status. Broad
political, economic and social reforms — not to mention the dismantling of unnecessary
bureaucracy — must be implemented, as these reforms lay the foundations for the promotion
of a friendly business environment. This would unlock the momentum for much-needed FDI,
as the Western Balkans are well placed to attract FDI due to a relatively low cost base, a
skilled labour force and good geographical position.

According to Ernst Bode (president of Delegation of German Economy in Serbia), difficulties
are created by sometimes appalling and confused procedures of the public administration, as
well as its suffocating tardiness. The natural gas price is extremely high, the highway fees
are too high, there are many hidden costs and the quality of infrastructure should be
improved. There is a frightening lack of liquidity in the market. The advantages include the
education of the people, the eagerness of many of them to move ahead, and their still
relatively healthy attitude towards work and success compared to others. Tax rates are very
stimulating and the electricity price is favourable.
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3. Whether FDI have Influence on GDP Growth Rate in Serbia?

About level of FDI in Serbia we discuss in previous chart. Here we try to link FDI level and
GDP growth in Serbia during the period from 2004 to 2011. First of all we decided to present
FDI level in RSD million and GDP level in RSD million in Serbia in the period from 2004 to
2011 graphically.

‘ — -a— - FDIin mill RSD —s— GDPin mill RSD
900.000,0
800.000,0 /\
700.000,0 / \
600.000,0 /\ / \ //\\//,/‘\\ /\ //
500.000,0 //\\ / \/ | ¥ \.///\V
400.0000 = v ¥
/ﬂ
300.000,0 7 s
200.000,0 / ‘\
/ A LY P
100.000,0 - EESaN ’ \ AR NI S SN —s—2 eid
_a- \\n/,af N A Y- o .4 y— 2 N TN _e”
0,0 n—""" ‘ ‘ ‘ ‘ ‘ ‘D‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ b= ‘ ‘ “’ ‘ ‘ ‘ ‘
Q I ma v 1IQ llQa ma va I e me vQ 1Q lia ma va I 1 ma va 1IQ 1 oma va e i o me o va o e o ma o va
2004 2004 2004 2004 2005 2005 2005 2005 2006 2006 2006 2006 2007 2007 2007 2007 2008 2008 2008 2008 2009 2009 2009 2009 2010 2010 2010 2010 2011 2011 2011 2011

Chart 3 FDI in RSD million and GDP in RSD million in Serbia in the period from 2004 to 2011

In the next step we used the Least Squares method. As a dependent variable we used GDP
in million RSD and as a dependent one we used FDI in million RSD. There are 32 included
observations, because we observed quarterly data from January 2004 to December 2011.
The observed model is:

GDP =c(1) + ¢(2) x FDI + €

Coefficient Std. Error  t-Statistic Prob.

c(1) 422506.2 10398.19  40.63268  0.0010

C(2) 0.310022 0.094520  3.279956  0.0026
R-squared 0.263950 Mean dependentvar.  448655.6
Adjusted R-squared 0.239415 S.D. dependent var. 43299.67
S.E. of regression 37762.30 Akaike info criterion 23.97647
Sum squared resid. 4.28E+10  Schwarz criterion 24.06808
Log likelihood -381.6235 Durbin-Watson stat 0.989475

In the next step we want to test whether there are autocorrelation in the model. We used
Breusch-Godfrey Serial Correlation LM Test and results are presented in the Table.

0.007329
0.014841

3.903574 Probability
15.80480 Probability

F-statistic
Obs*R-squared

In the Least Squares method there is RESID as a dependent variable. Resample missing
value lagged residuals set to zero. There are six legs and we can see results in the Table.
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Variable Coefficient ~ Std. Error t-Statistic Prob.
c(1) 13083.50 9225.903 1.418127 0.1690
C(2) -0.150237 0.092697 -1.620732 0.1181
RESID(-1) 0.519818 0.192805 2.696077 0.0126
RESID(-2) -0.095959 0.208581 -0.460056 0.6496
RESID(-3) -0.109249 0.180725 -0.604501 0.5512
RESID(-4) 0.764476 0.203896 3.749351 0.0010
RESID(-5) -0.395573 0.217604 -1.817861 0.0816
RESID(-6) -0.014033 0.222370 -0.063107 0.9502
R-squared 0.493900 Mean dependent var. 1.05E-11
Adjusted R-squared 0.346287 S.D. dependent var. 37148.24
S.E. of regression 30035.28 Akaike info criterion 23.67045
Sum squared resid. 2.17E+10 Schwarz criterion 24.03688
Log likelihood -370.7272  Durbin-Watson stat 1.542101
&
Mean 1.05E-11
5. Median 7142.264
Maximum 52985.42
Minimum -81548.87
1 Std. Dev. 37148.24
Skewness -0.491920
Kurtosis 2.261873
- Jarque-Bera  2.017028
T Probability 0.364761
04

-50000 —40000

4. Conclusions — Whether FDI Play a Key Role in Economic
Development in Serbia?

We can concluded that FDI have influence in level of GDP in Serbia, but not so much as we
expected bearing in mind that an attraction of foreign investments is the main aim of Serbian
government. As we see in our simplified regression model 26% of GDP changing can be
explained by changing of FDI level in the observed period from 2004 to 2011. Values of
Obs*R-squared, Skewness, Kurtosis, Jarque-Bera indicators suggest that there are not
autocorrelation between observed variables. There may be a time leg between a moment
when foreign investments were realised and a moment when they had impact on GDP level

According to Hildegard Gacek (EBRD Director for Serbia) FDI is very important for growth,
both short-term — because it immediately leads to economic activity — and long-term —
because investors can bring new skills and processes that promote long-term productivity in
the country. When it comes to investment and the business environment in Serbia, we have
witnessed significant improvements since 2001, when an office was first opened here. In
principle, foreign investors have been successful in their operations and are generally
satisfied with the quality of the business environment. Of course, there's always plenty of
room for improvement in this regard. There are many attractive opportunities for investors in
Serbia — a central location in the heart of Europe, a long-term European perspective,
competitive tax rates and profits and also, in some ways, a skilled workforce. However,
investors sometimes face difficulties like permits, administrative delays, etc. and those




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

regarding the inefficiency of public administration at both national and local levels. These are
primary areas that require further improvement.

The transition model of economic growth in Serbia was largely based on attracting foreign
direct investments through privatization in order to modernize and recover economy by
acquiring new knowledge, technologies and techniques of management and sales. This
process did not give visible results due also to the fact that, apart from well-known
international companies, the so-called new owners of capital, often of unknown origin, also
took part in privatization with dubious and short-term motives and without virtually any legal
entrepreneurial experience.

The conclusion reached after several empirical studies on the relationship between FDI and
economic development is that the effects of FDI are complex. From a macro perspective,
they are often regarded as generators of employment, high productivity, competiveness, and
technology spillovers. Especially for the least developed countries, FDI means higher
exports, access to international markets and international currencies, being an important
source of financing, substituting bank loans.
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Abstract

Purpose: Sierra Leone is undergoing the process of state building, which includes
increasing state capacity to provide services to its people and improve the business
environment (1). Entrepreneurship should constitute a key part of national strategy to
achieve growth (2). This study seeks to understand how entrepreneurship is understood
and manifest from different perspectives of the diamond mining industry in Sierra Leone.
Design/Methodology/Approach: this is a qualitative study that applies narrative and
interpretive analysis to interviews conducted with government officials, miners and
brokers. The paper examines Kiznerian theories of entrepreneurship in the evidence
collected from a developing West African nation.

Findings: the findings show that the miners and the State have different perceptions of
entrepreneurship. The informal and unregistered status of many of these ‘companies’
marginalizes the miners; but also the State strategy of protecting foreign direct investors
also diminishes the capabilities of lesser-established, registered companies.

Research limitations: The research is limited because of time and resource constraints;
however, rather than a large sample size, the study sought to represent every level of
the local diamond production.

Practical and/or social implications: In developing countries, informal sectors of the
economy can embody much entrepreneurial activity that is often outside of government
regulation and support. This study attempts to shed light on the linkage between
informality and perceptions of entrepreneurship in the diamonds sector in Sierra Leone.
In doing so, the study becomes more than a Schumpeter versus Kirzner comparison,
rather it calls for an individual/brokerage view versus a systemic view of
entrepreneurship. Hence, entrepreneurship in Sierra Leone needs to be understood
more in terms of political and institutional embeddedness rather than individual traits or
organizational features.

Originality: This study is a pilot study to explore entrepreneurship in a non-Western
context. Although other studies have sought to reframe the concept in this way, this
study examines a little research group of aspiring entrepreneurs in eastern and northern
Sierra Leone. The study is uses primary data to empirically test tradition concepts of
entrepreneurship.

Keywords: entrepreneurship, Sierra Leone, extractive industries, and informal
sector
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1. Introduction

Entrepreneurship has been defined in the literature in many ways; however, for this
study, | am using the definition put forth by Shane and Venkataraman (5), who argue
that examining entrepreneurship is to examine ‘how, by whom, and with what effects
opportunities to create future goods are discovered, evaluated, and exploited.” This
framing of entrepreneurship allows us to look at the stakeholders involved in the Sierra
Leone diamond mining industry. Their definition also ties into Kirzner’s (6) formulation of
an entrepreneurship based on arbitrage and alertness of market disequilibriums. Lastly,
the definition highlights the tensions and challenges that exist due to the regulatory
practices of the state and the imperatives of foreign mining companies operating in the
country; both of which directly affect the trajectory and competitiveness of local Sierra
Leoneans in the international market for diamonds. Academic literature struggles to
clarify how perceptions of entrepreneurship are understood and manifested in West
Africa neither does it sufficiently show how entrepreneurship benefits the lives of Sierra
Leonean miners. Preliminary interviews conducted for this study revealed that some of
these miners regularly engage with state regulatory bodies to develop their business and
to resolve conflicts. But this engagement is not uniform, and the extent and nature of
this interaction is absent from academic literature. Additionally, even less is known
about the extent to which the local miners collaborate with each other.

Not all diamond miners are necessarily entrepreneurs; however, those who identify
themselves as entrepreneurs face significant barriers in directly reaching the global
market. This situation is the result of a clear divide between the behaviours of registered
formal Sierra Leonean companies and the unregistered informal ones that constitute the
core of this research. The economic actors in this study (independent miners,
multinational mining companies, the State, and diamond agents) can be situated as
interdependent, networked and culturally embedded. Preliminary interviews show that
miners often experience much frustration in trying to access the global market. Some
miners feel frustrated in trying to access the global market without having to go through
the more powerful mid-sized Lebanese companies and indigenous agents who act as
brokers. Other miners face direct competition from Western, South African and more
recently, Chinese mining companies who are supported by the Sierra Leonean
government. Even with such challenges, one Sierra Leonean miner also uses the fact
that his mines are adjacent to the mines of MNEs as a means to raise the perceived
value of his own product. Hence, this paper examines the nexus between the State,
entrepreneurship in diamond mining, and the theoretical frameworks that shape the
discourse of entrepreneurship. In doing so, the study will explore a relationship that is
dialectic and contentious with unclear boundaries between competition and
collaboration.

The next part of this article is devoted to defining the ideological framework of the
discussion. The primarily framework is the work of Kirzner and the Austrian School.
However, as | will show later, this West African case does not perfectly fit the Kirzner
model, nor does it fit the work of the other major contributor to our understanding of
entrepreneurship, Schumpeter. The next part will look at the experiences of the miners
and how they perceive entrepreneurship. This will be followed by an analysis of the
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State’s perception of the activity of these miners. The last part will be discussion
followed by the conclusion and recommendations.

2. Conceptual Framework

The formation of entrepreneurship can result from two main areas of recognition. One is
the ability to innovate. Schumpeter (7) showed that innovation was a necessary
component of entrepreneurship, which in turn drives the market. In his view, innovation
could take the form of introducing new products to the market but also the act of entering
new market and/or tapping into new sources of supply. For Schumpeter, the
entrepreneur served to ‘reform or revolutionize the pattern of production by exploiting an
invention, or more generally, an untried technological pattern’ (8). However, in the case
of the local miners, fieldwork conducted in this study revealed very little innovation.
However, innovation may be minimal due to the high labour mobility of the workers in
moving between registered and unregistered companies. Additionally, any gains from
innovation for any single mining group would be short lived because of the close
networking among the groups Bradley et al (9) argue that necessity-based
entrepreneurs, often found in developing countries such as Sierra Leone, are ‘less likely
to engage in a thorough search for innovative opportunities and are more likely to focus
on imitative opportunities.” In like fashion, Aldrich and Martinez (10) describe these
entities as ‘reproducer organizations’, whereby little innovation occurs because of the
‘existence of socially created “truths™ about the market and the possibilities of
innovation. By contrast, the second significant contribution to understanding
entrepreneurship comes from the work of Israel Kirzner (6,11,12). For Kirzner,
entrepreneurship centers on arbitrage opportunities and alertness that create
entrepreneurship. This discovery is primarily achieved through disequilibrium in the
market (11). Two main tenets of Kirzner's (13) approach is that market equilibration is a
‘systematic process in which market participants acquire more and more accurate and
complete mutual knowledge’ and within the process of equilibration, entrepreneurial
discovery occurs.

Aside from these two guiding theories, other aspects of entrepreneurship should be
considered with respect to the Sierra Leonean miners. For example, Fogel et al (14)
point out that entrepreneurship in developing economies takes a different pathway that
relates to the existing formal and informal networks of institutions. The institutions
themselves are constituted by and through socially and legally acceptable modes of
behaviour of the geographic area where such institutions are based. Furthermore, the
cultural embeddedness of entrepreneurship means that social and cultural values have a
direct bearing on how entrepreneurship occurs (15) and, that is also defined by particular
legal infrastructures (16). Although countries and regions in Africa share some cultural
and legal similarities, the distinctness among them complicates the usage of a sole
‘African’ entrepreneurial model and how different actors within a given economy
perceive the concept. Such distinctness is a consequence of a very localised
negotiation between actors based on shared cultural values; all of which develop
organically.
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Most of the miners in this study tended to be small-scale miners, which means that they
are allowed to mine more than six feet deep and use an array of (low-level) technology.
These miners have organized themselves into organizations that become informal
(unregistered) companies with an organizational structure that facilitates the mining to
occur. However, Fogel et al (14) argue that entrepreneurs need ‘information about
technological innovations and new business practices, the foresight to see where these
might lead and the judgment to get there.” The conditions and relationships that shape
the local economy of diamond mining suggest that the values that characterize
entrepreneurship in the West might not have transnational appeal. While it may be the
case that some miners are managers or leaders (rather than entrepreneurs), it is
increasingly apparent that at least some are seeking more entrepreneurial roles. As
such, they face not only the usual obstacles of entrepreneurship, but also barriers that
are geopolitical and perhaps cultural. As mentioned, neither Kirzner's nor Schumpeter’s
conceptual frameworks sufficiently capture the local economic activities related to this
industry. The key point is that there is a lacuna about how these miners orientate
themselves and respond to discourses about entrepreneurship.

While other models and conceptualizations of entrepreneurship abound (17-20),
Kirzner's model is one of the most enduring foundations of the concept and is most
related to this case. As a result, | am situating this research within the Austrian
framework of entrepreneurship. Although, the use of this model offers some insights
into this mining entrepreneurial activity, this analysis will need support from other
scholars; namely, the work of Gartner et al (21) who argue that entrepreneurial
behaviour of many individuals, as opposed to a single entrepreneur, creates and
potentially sustains an organization. It is also worth noting that the focus of this paper is
on entrepreneurship at a social and economic level rather than any specific
manifestation or outcome of entrepreneurship.

3. Methodology

This paper is the product of a funded pilot study conducted in Sierra Leone from
December 2012 to January 2013. The project examines how entrepreneurship occurs in
a particular context to understand the extent to which culture and circumstance affect its
meaning. The qualitative study used interviewees drawn from multiple levels of analysis
(22) who engage in the domestic diamond network chain. However, the experiences of
the Sierra Leonean mine operators received special emphasis because it is they who
face the greatest challenges in this case. Although the sample size was relatively small
(6 government officials, 10 local miners in two regions), the respondents were taken
from every aspect of the local diamond mining activity in order to provide as complete a
picture as possible given limited resources. The government agencies included
representatives from the governmental agency, SLIEPA (the Sierra Leone Investment
and Export Promotion Agency); an officer in the Ministry of Mines (Freetown); the deputy
director of Department of Geology; an officer from the Office of Administration and
Registry (Freetown), and a special assistant to the President of Sierra Leone. The
mining companies vary in size but usually contain less than 25 ‘employees’. One of the
companies was registered with the Sierra Leone government from July 2011. In total
there were 10 Sierra Leonean heads of mining companies, one former head, and one
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Lebanese businessman and former diamond trader. Narrative and interpretive analysis
was then used on the interview data to analyze the experiences of the miners and to
develop a discourse on how the State interprets the role of these miners in the economy.
The interviews took place under a variety of conditions ranging from air-conditioned
government offices to interviewing respondents with the entire village present. The
questions were centered around the relationship between the miners and the State,
collaboration and conflict among the miners and MNEs, access to capital, and the
miners’ perceptions of entrepreneurship.

4. The Miners as Entrepreneurs

One of the main differences between both the Schumpeter and Kirzner models and the
reality of entrepreneurship in the Sierra Leone case is related to how these miners
become entrepreneurs. According to the interviewees in this study, entrepreneurship in
mining depends on an ability to coordinate activities and physical and mental strength
rather than the alertness or opportunity that the Austrian view purports. Although
entrepreneurial alertness particularly with regard to market disequilibrium significantly
attributes to entrepreneurship (23), entrepreneurial activities in the Tongo and Kono
areas seem to occur organically or through consensus based on some perceived innate
abilities. Even a respondent whose company is registered acknowledges that he was
‘chosen’ to represent the company in Freetown because he had ‘some schooling and
could read.” The question then is, does being innately able-bodied and ‘strong’ equate
to being alert in Kirznerian sense? Three of the miners interviewed said that they were
‘born into diamond mining’ and that they know no other work. This argument in itself
does not make them entrepreneurs; however, they would have developed particular
levels of human capital over their life that positions them for a leadership role at
minimum and, if they succeed in steering the organization into new directions, as
entrepreneurs. They saw themselves as entrepreneurs because they were appointed by
the group of miners to organize the work and represent the interests of their fellow
miners to outside parties. This suggests that entrepreneurship is also about being
perceived as an entrepreneur by others. Note the comments of two different
entrepreneurs:

18 respondent: The head of the company does not work, he is only there to supervise the workers,
and he owns the company.

Aaron: how do they determine who will be the head of the company?

1% respondent: it depends on their health; if he can do the work better then he will supervise the
others.

Aaron: So you look around and see who is the most able then you go to work with that person?
1% respondent: Yes, that's right.

2 respondent: The head of the business has to be trustworthy and has to able to find managers
whom he can trust. If you don’t have somebody who is trustworthy then they can steal that diamond
and go away and sell it. Honesty is a big problem in the mining industry.
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Aaron: How do you keep the trust?

2 respondent: Well, that is the reason why | have my blood cousin as the operations manager,
because | am in Freetown. But | also take care of his son in Freetown. And he takes care of the
day-to-day mining in Kono. So we take care of each other.

The first point here is that a leader’s trustworthiness and his or her ability to maintain
trust among the group are key characteristics of a good leader, in their view. Coleman
(24) points out that the higher the position of the member of an organization, the ‘greater
the trust that has been placed on him’. Second, when the 2™ respondent was asked
whether he considers himself an entrepreneur, he said, ‘yes, we are small-scale miners’.
This group selection of a leader and the resulting creation of an organization is ‘the
principal outcome of entrepreneurship behaviour’ (21); whether recognized by the State
or not. In this case, the company itself is registered with the State and based in
Freetown. However, his workers and the operations manager are not ‘registered’ in any
systematized way. They are free to join and leave both registered and unregistered
companies as they wish. According to respondents, this is a common practice
throughout the local industry. The 2™ respondent clearly articulated the ability and the
need to maintain trust among the group. The respondents at the Tongo and Kono
mining sites displayed strong ties that are no doubt an important characteristic in
maintaining social trust. Coleman (24) uses the term ‘closure’ to describe the dense ties
that exist in guaranteeing a strict observance of norms and customs. In Tongo,
interviews took place literally under the curious eyes of many villagers despite the fact
only a small number of people were actually being interviewed. These relationships are
overlain with marriages and extended family and most of the people were of the same
Mende tribe. The close-knit relationships are no doubt a good deterrent for dishonesty.
Licht and Siegel (15) suggest that strong ties would facilitate collaboration because the
ties would attract resources that ‘depend on non-legal enforcement of obligations.’
However, notice the comments of a Lebanese businessman on the issue of
trustworthiness:

Trust is a major problem. Maybe the broker [the investor] pays to get the diamonds, but
the investor may not see the diamonds. This has created an aversion to investment. |
am a Sierra Leonean, but there are also outsiders who come to invest. Even Sierra
Leonean investors often have to stand [on site] and just hire the miners by the day,
otherwise [the investor] gets cut out once diamonds are found.

A striking observation about his comments is that he refers to himself a Sierra Leonean
despite being Lebanese, born and raised. His self-description seems to suggest that a
level of social embeddedness also acts to ensure trust from the workers. In this case,
closure may not be enough to prevent dishonesty among the miners. The 1% and 2™
respondents above recounted stories of theft, one from her brother. On the other hand,
strong ties may hinder entrepreneurs from accessing alternative ‘managerial choices
and/or thinking of new solutions to business problems not already solved with the
existing network’ (ibid 15). Hence, the overlapping relationships of the circle of miners
could also serve as a limiting factor for these entrepreneurs in accessing the market, but
also in fulfilling the purpose of creating the firm in the first place.

Entrepreneurship was not solely based on the alertness or opportunities for arbitrage in
their responses; rather, entrepreneurship occurred as a process based on who was
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perceived by the group to be the best leader. However, Bradley et al (9) argue that
opportunity-based entrepreneurship occurs when an entrepreneur takes ‘advantage of
market opportunities’.  When these miners began the process of ‘selecting’ the leader of
the organization, they may not have prioritized yet Kirznerian undiscovered market
opportunities per se; rather, they may have believed that having an organized group with
a particular leader would be better prepared to compete in the market, a behaviour
remiscient of the Coasian theory of the firm (25), seemingly a clear example of the
difference between an entrepreneur and a leader. The formations of these companies
are entirely informal and are held together not through legal recognition by the State as
such but rather through kinship and tribal linkages. This organizational structure does
not mean that the miners have no recourse to resolve problems. The mining groups
have also appointed a Chairman who bears the responsibility to resolve problems that
arise within the group or across groups. The respondents further noted that if the
problem cannot be resolved at this level, then the village chief intervenes.

The formation of these companies does not necessary translate to market gains. In fact,
the respondents did not appear to desire to gain ‘riches’ from mining diamonds; rather
their focus was on day-to-day survival; and creating an organization with a leader
seemed the best way for them to achieve that. Collaboration with multinationals
operating in the area would provide some scope for growth. In a Freetown interview, the
deputy directors commented that local small-scale and artisanal miners are ‘financially
handicapped’ and that they sometimes work for or collaborate with multinational
companies. However, if the miners do not have support from investors then their own
operation faces hardships. Although a South African mining company has its regional
headquarters in a prominent place in Tongo, the local entrepreneurs said that they have
no relationship with the company. The deputy director further noted that it was unlikely
that artisanal miners advanced to the level of small-scale miners, and even more rare
that small-scale miners become large-scale miners. He also claimed that most large-
scale companies are owned by MNEs.

However, this is not to downplay how the miners characterize entrepreneurship. Skarbek
(26) argues that entrepreneurial alertness is ‘both nonreplicable and nonrandom’;
meaning that an intricate knowledge of at least the local market and the resource is
essential to an entrepreneur. This depiction of alertness also implies that their
knowledge is tacit in nature and cannot be systematically transferred. Given this notion,
we would expect entrepreneurship to develop in a very particular way given the local
context. In a pure Kirnerian (6) sense, alertness means that the entrepreneur is ‘the
‘knowledge” of where to find market data’. Such data is based on an individual's
‘subjective perceptions of real resources’ but also the ‘contextual local knowledge of time
and place’ (26). In this manner, there is opportunity for arbitrage because the market will
have ‘moments of disequilibrium’ that allow for entrepreneurial profit.

Kirzner (12) shows that entrepreneurship is tied to discovery, as a result of alertness
particularly in the form of price differences that create entrepreneurial opportunities.
However, the diamond market activity in Tongo and Kono regions of a Sierra Leone
suggests that price differences are not being sufficiently exploited by indigenous
entrepreneurs. According to a Lebanese businessman, local miners determine the price
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through interactions with the more than 50 diamond agents that line Hangma Road in
center of town in Kenema, a major diamond city in the eastern part of the country. He
claims that the miners go from shop to shop negotiating prices until they shape an
'understanding' of the market with respect to price. However, the small-scale miners in
Tongo admitted that they have little if any knowledge of the true price of their product.
Note their comments on the issue:

Respondent: We have not got information.

Aaron: So, how do you know if you are selling a diamond for the right price?

Respondent: Well, we are just miners, those who buy and sell them in Kenema and they know that
we are just miners. Those that buy and sell the diamonds [on Hangma Road], they are the ones
who know...we are just miners.

Hence, the agents on Hangma Road are, in some senses, the only true Kiznerian
entrepreneurs, because they are able to take advantage of price arbitrage. When
pressed further, the miners chuckle in embarrassment. So | add: you don’t know... you
just trust the [agencies on Hangma Road]?

Respondent: Yes, they will tell you the gold price but they will never tell you the true diamond price
(on the world market).

Another entrepreneur then said that the gold price is listed on commodities exchange so
the price tends to be more standardized (universal). Diamond prices are not listed;
hence, in order for the miners to know what is the market price they would have to be
networked in a more systematic way to the global market activity; which is not occurring.
This lack of social capital for the Tongo entrepreneurs precludes them from taking
advantage of any price arbitrage, a key component of successful entrepreneurship. The
alertness that Kirzner discusses has a muted/diminished effect for this group of miners.
Furthermore, in the Austrian framework of entrepreneurship, ‘complete relevant
information’ is not assumed. The miners who accept a lower price do so because they
are simply unaware that higher prices are available or what a ‘better’ price should be.
According to Kirzner (11), those entrepreneurs ‘unaware of prices’ more favourable may
remain so indefinitely without entrepreneurial alertness. Kirzner (13) further notes that,
unlike the neoclassical price-taking behaviour, the entrepreneurial role when shortages
occur ‘the resulting price increases are driven by the entrepreneurs ability to recognize
‘profit opportunities available through...arbitrage.” However, for the Tongo miners, such
alertness and recognition could only be developed through the appearance of small
differences in the pricing of the agencies on Hangma Road. This is in no small part due
to their not having direct access to the global market, which is facilitated through the
government agency, Sliepa.

Kirzner (12) argues that entrepreneurial alertness 'is not only pushing prices toward
relevant equality, it is also moving resources from one line of production to another.' But
for whom is this occurring? The miners themselves have admitted that they have very
little knowledge regarding the actual market price that occurs on the global market.
According to the deputy director of department of geology, the miners tend to sell
diamonds at far less than the market value; whereas gold is sold at above market rates.
The lack of knowledge about the market price for diamonds (because this commodity is
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not traded on the commodities market) is a key factor for the undervaluation of
diamonds at this early stage of the production chain. Kirzner (13) differentiates between
imperfect knowledge of the neo-classical model and ‘sheer (unknown) ignorance’,
whereby the latter is said to be ‘gradually but systematically’ reduced through
entrepreneurial discovery. However, this discovery also serves to increase mutual
awareness among market participants and further reduce the gap in prices, output and
input quantities and qualities. In such manner, the level of ignorance gets reduced. This
process would not be occurring in an effective manner if the entrepreneurs were relying
exclusively on the business relationship developed on Hangma Road.

It would no doubt be difficult for these entrepreneurs even to judge the extent to which
their ‘business conjecture is potentially viable’ (27) without knowledge of prices and
quantities. Hence, the market plays a critical function in conveying information to the
entrepreneurs in order to guide their decisions regarding production and other operating
behaviour. According to the Tongo respondents, there is a great reliance on ‘trust’ in the
Hangma Road agents to give them a reasonable price for the diamond produce. Hence,
what this creates is a falsified ‘market’, in the sense that the entrepreneurs are essential
cutoff from the global market (in part due to their unregistered status, which will be
discussed in a later section).

Kirzner's (12) argument regarding capital and entrepreneurship reflects the need for
access to capital as necessary condition for entrepreneurship to occur. However,
Bradley et al (9) show that many (especially the poor) are ‘precluded’ from
entrepreneurship because they do not access not only to financial capital but also to
human and social capital. As a result, would-be entrepreneurs in developing countries
such as Sierra Leone are often marginalized in their potential and in the State’s
discourse on entrepreneurship. When one government officer was asked if the State is
attempting to enable or nurture local talent, he responded, ‘the country is open, for
everybody, if you have the capital then it is fine. But if locals do not have capital but
someone from outside does, then we don’t stop them.” Bradley et al (9) reassess the
role of capital in the entrepreneurial process by arguing that without innovation, capital
alone is insufficient to foster success. However, what is not clear is whether innovation is
needed before capital or the other way around. The same government officer went on to
say the following:

The law is that if you are going to mine in a certain community, then you have to engage
the community. You have to engage them. [MNEs] can bring their expats in with them
but if we have experts in the local community then you should use them. You know, it will
be cheaper because you don’t have to pay them the international wage.

He went on to say that the MNEs have to provide some corporate social responsibility-
type projects, such as building hospitals, roads, and bridges. However, the benefits that
accrue from this type of activity do precious little to directly foster new entrepreneurial
talent among locals. During the fieldwork, there was a pattern of responses that touched
on a few related points. The miners felt that all they needed was ‘an investor’ to be
successful in the industry; however, when pressed further about how the money would
be used they could not provide a definitive path for development.
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5. The State and the Miners

The political and market environment within which this activity is occurring shapes how
entrepreneurship has developed, particularly in the informal sector of Sierra Leone’s
diamond industry. Metcalfe (27) argues that the ‘nature and consequences of enterprise
are embedded in the wider system of market and non-market economic institutions.’
Hence, it is important to look at how the actions and attitudes of the State have an
impact on the behaviour of the Tongo and Kono miners. As explained at the outset, the
three key state actors are Sliepa (Sierra Leone Investment and Export Promotion
Agency), the Ministry of Mines, and the Geology Department. These agencies
contribute directly to the forward momentum of the mining sector as well as to the
livelihoods of the miners. Metcalfe (27) argues that the entrepreneurial structure cannot
be ‘separated from the instituted structure of the economic system in which it is
exercised.” Strong property rights are one of the five instituted features of modern
capitalism that foster entrepreneurship. On this front, Kirzner and Schumpeter ignore
the context of the State and its role in facilitating or deterring entrepreneurship. It is
clear from this research that the Sierra Leonean government values the function and
contributions of entrepreneurs. This is evidenced through the work of Sliepa. This
government-sponsored agency works with a select group of (established, registered)
Sierra Leonean diamond miners. Their function is to facilitate inward foreign direct
investment and also showcase the local traders in a global context. The organization
deals with all areas of economic activity separated into export development and
investment promotion. This person, Sally Meyers, commented on the relationship
between Sliepa and the miners:

Aaron: so you have two parts, which of the agency deals more with diamond miners?

Sally: Well, for now, we are more focused on the investment side. Really we do have
exports but most of the people who are already in the business of diamond mining and
who export are already entrenched into society, they already know their way around the
government offices and, you know, they know how to wrangle. So, it is not much of a big
deal to export for them. Most times, we have people coming in (from outside) the country.

Aaron: How does information get transmitted to the miners? What types of interactions do
you have with the miners?

Sally: The people who come to us are the ones we deal with. Because this is a new
agency, we have not ‘spread our tentacles’ to cater to the miners upcountry. So, we are
focused on the foreign buyers who come in to invest. And we do the necessary linkages,
if he wants to buy we know a few people who the institution can recommend. And we can
also contact the Ministry of Mines... it's not like we have information that we send to the
miners in the remote places.

Aaron: The people who get recommended by your agency, who are these people?
Sally: These are people who have been in the diamond business for a long while and we
know that they are credible. That is with respect to (foreigners) who have to come in and

buy raw stones. With the supervision and help of the Ministry of Mines, we select [Sierra
Leoneans] who we know have been in the business a long time.
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Hence, the miners being recommended to participate in the global diamond market are
people who have already developed a relationship with the Ministry of Mines based on
how the amount of diamonds that the miner exports per month or per year. She further
commented that these entrepreneurs are based around the country in places such as
Kenema and Kono. Regular mobile communication is maintained with these miners;
however, new entrants find it quite difficult to enter this network with the Ministry of
Mines, Sliepa and the global market. The Sliepa representative further comments:

Well, to be honest, someone coming in for the first time as an institution (meaning a new
Sierra Leonean company), we cannot say that we have ‘everyone’ dealing in minerals.
Even if we have information about them, we would still need a second approval from the
Ministry of Mines. They can verify that this person is in this kind of business. So it is very
difficult for us to find new people because you want to safeguard the [foreign investor].
The investor has trusted [Sliepa] for information, so you do not want to try a new person;
especially when money is involved, the miners might sell fake stones to them or
something...

All of the recommended diamond miners are registered with the government as
companies. The Sliepa representative could not estimate how many ‘419ers’ were
operating upcountry.1 On the hand, the government agencies have a particular
responsibility to encourage and protect foreign investors; however, the protection has
served to reduce the participation of and the number of new entrepreneurial companies
from within Sierra Leone. Hence, the role of State is debilitating the creation of
entrepreneurship. The agency’s position represented in Ms. Meyers’ words treat the
unregistered miners as something of a (negative) externality of the economic process
rather than as a secondary form of economic activity. However, Mitchell (28) argues that
‘informal, clandestine and unreported economic activity’, such as the unregistered
miners, may represent an imperfection in the market but they may also point to an
‘inability of the principle of the market to account for complex effects whose value cannot
be monetized.’

Sliepa, the Ministry of Mines, and the Department of Geology displayed a pragmatic,
optimistic view of mining in the region. However, one thing was clear: Sierra Leone is
open for business. The focus of Sliepa was clearly outward facing with most of their
efforts geared toward investment rather than developing more local mining
entrepreneurs to compete with foreign MNEs. As far as the miners-cum entrepreneurs
who participated in this study, without their being registered with the State, it is unlikely
that they will be able to compete, develop, and grow. They have essentially been
excluded from participating in State efforts in improving the mining sectors and from
benefitting from existing State-driven initiatives, such as SLIEPA. In fact, in a 2012 Act
of Parliament, a new National Minerals Agency was formed with support from the World
Bank and Department for International Development. The benefits of this new agency
may also be out of the reach of many of these entrepreneurs because the agency will
undoubtedly only serve registered mining companies.

1419 is a term adapted from Nigerian law that criminalized acts of financial fraud. Similar to Ponzi
schemes in the West.
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6. Conclusion

This pilot study looked how entrepreneurship is perceived among Sierra Leonean miners
in the informal sector and how the State perceives the role of these mining activities.
What became clear from this study is that the State’s attitude toward the unregistered
diamond miners was one of marginalization. The miners in Tongo field were in fact
forced to mine in the forests once the South African company came to town, a clear
environmental disaster in the making. Although the increased competition resulted in
greater collaboration among local mining groups it did not ignite a relationship between
the indigenous ‘companies’ and the multinational; a pattern suggested by one
government official. The increased competition from MNEs also reduced the output
capacity of the locals. What’s more, the Sliepa representative’s use of the term 419 to
describe the behaviour of these informal mining companies reclassifies them as a
nuisance to the agency’s efforts at best, or worse as criminals. Sliepa restricts its
recommendations and advice to a limited number of registered companies who ‘come to
them’. On the one hand, the action safeguards much needed inward foreign direct
investment.  However, many less-established registered mining companies are
essentially cut out of the opportunity for much needed global exposure and networking
that Sliepa provides. They are also less able to take advantage of potential investment
opportunities that accompany an extended network. Furthermore, the line is blurred
between legal and illegal entrepreneurial activity in this industry because even the
unregistered companies sell their output to one of the 50 or so registered agents on
Hangma Road. Consequently, this transaction is then legitimized in the eyes of the
State through the Kimberley Certification processing. Hence, the State sanctions the
diamonds and the mining activity that produced them through a de facto acceptance.
The Sliepa agency then offers up these agents, the diamonds and its associated mining
activities for sale and partnerships with international buyers and investors.

Secondly, this research offers a way of looking at entrepreneurship outside of the
standard approaches, namely that of Kirzner and the Austrian School. For many of the
miners in this study, entrepreneurship did not develop as a result of alertness or price
arbitrage in the market. The gap in knowledge of the market that Kirzner termed ‘sheer
ignorance’ is not shrinking for these entrepreneurs; namely, because their exposure is
limited with respect to the larger global activity of the diamond market beyond Hangma
Road.

As a government official suggested, Sierra Leone is open for business; but for whom?
According to the mining interviewees, their plight has gotten worse since the arrival of
the new laws and new multinationals. Part of the function of the new National Minerals
Agency is to enforce the laws that govern this sector; laws that both help and harm the
efforts of independent, local miners. This is not a call for State protectionism of mining;
rather an admonishment for both the State and academics to revisit the notion of
entrepreneurship, particularly for this region, and how to find better ways to integrate the
informal sectors of this activity into a national discussion on economic growth.
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The Waste Electrical and Electronic Equipment (WEEE) is one of the fastest growing
and complex waste streams. The effective and efficient management of this waste
stream raises the interest of the global scientific and business community. The EU
WEEE Directive (2002) encompasses 10 main categories, one of which is the waste of
IT and telecommunications equipment. This paper has a twofold purpose: (i) to
identify the critical factors which affect the design and operation of an electronic
waste (e-waste) management system focusing on this category, and (ii) to classify a
number of relevant studies from the literature according to those factors. Therefore,
the methodology of the study is a two-stage approach, first a detailed literature review
and second the identification of the critical factors based on the analysis of
representative flow diagrams of an e-waste management system. Our findings indicate
five critical factors of managerial concern: (a) estimating e-waste quantities as
precisely as possible, (b) minimizing the total cost of the e-waste management
system, (c) selecting the appropriate strategy for e-waste treatment, (d) redesigning
the IT and telecommunication products in order to improve their recycling
characteristics, and (e) defining the infrastructure, technology, and investments that
are needed to optimize an e-waste management system. The results of the study will
provide significant information to managers dealing with the design of e-waste
management systems. Furthermore, the classification of distinctive studies from the
literature, according to the five factors identified herein, demonstrates the extent to
which the critical aspects of an e-waste management system are examined.

Keywords
E-waste, E-waste management system, ICT, WEEE

1. Introduction

Electronic waste is growing at a rate of 3-5% per annum or approximately three times faster
than normal municipal solid waste [1]. The rapid technological development, consumer
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habits, growing needs of the modern world, and the excessive use of electric and electronic
products lead to a continuous replacement of products with new ones. It is remarkable to
notice that the average lifespan of a new computer has decreased from 4.5 years in 1992 to
less than 2 years nowadays [2]. The result of this trend is a yearly huge amount of obsolete
electronic products that are disposed without proper treatment, constituting a major risk for
the environment and human health.

The environmental, social, and financial impact of e-waste generation raise a need to adopt a
more sustainable and effective approach in managing WEEE. One of the current initiatives
that attempt to manage issues of e-waste is STEP (solving the e-waste problem) which
assists countries to exchange knowledge on WEEE systems and launch efforts about
reverse supply chain [2]. Moreover, the European Parliament made efforts to develop
appropriate legislation to prevent e-waste generation and promote recycling and reuse. This
legislation has evolved in two directions: a) The WEEE Directive, which has been specifically
developed to establish measures for the collection, treatment, recovery, and recycling of
electronic products. b) The Restriction of Hazardous Substances (RoHS), which promotes
the replacement of harmful substances in products [2]. According to the EU WEEE Directive
(EU, 2002) the categories of WEEE are presented in Table 1:

Table 1 Categories of e-waste

Category Label
Large household appliances Large HH
Small household appliances Small HH
IT and telecommunications equipment ICT
Consumer equipment CE
Lighting equipment Lighting
Electrical and electronic tools (with the exception of E & E tools
large-scale

stationary industrial tools

Toys, leisure and sports equipment Toys

Medical devices (with the exception of all implanted Medical equipment
and infected products)

Monitoring and control instruments M&C
Automatic dispensers Dispensers

The paper presents a literature review of electronic waste focusing on ICT waste. The
literature sources that are studied are dated from the year 2005 till today. Depending on the
relative literature and the material flow of obsolete ICT products, it is attempted to identify
and present the most important factors that are involved in the WEEE reverse logistic
network and affect the treatment processes. In the first section of this paper a sample of the
literature review is presented in chronological order starting from the most recent article
referring to e-waste management and continuing to the oldest. The second section proposes
a material flow diagram including the fundamental affecting factors. Furthermore, based on
the proposed diagram, the extant literature, and the influential factors, a paper classification
is attempted.
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2. Literature Review

The main objective of Kuo’s [3] article is to provide solutions for disassembly and recycling of
WEEE problems. A Petri Net (PN) graph is developed to represent the components of a
product, the structure, and the attachment relationships between them. The benefits and
costs between manual and shredding process are compared. A case of a company that
produces routers in Taiwan is examined. Considering that the financial cost and the
environmental effects are fundamental criterions for dismantling, it is shown that if the
shredding cost is 1.2 times the cost of manual disassembly, it is preferable to follow the
manual process.

Araijo et al [4] aim to estimate quantities using theoretical analysis and literature review. The
e-waste management system in Brazil is presented while a model for estimation of future
quantities of electronic waste is proposed, considering two market types (mature and non-
mature). Different calculation methods were developed accordingly.

The study of Queiruga et al. [5] is a chronological analysis that presents how systems for the
management of e-waste in Spain were developed and evolved after the implementation of
WEEE Directive 2002/96/EC. The stages obtained from the analysis are "Observation”,
"Development” (in which pilot programs start and recycling facilities are being built),
"Consolidation” (in which the facilities are completed), and finally "Assessment and Control".
In Ji's article [6] the main objective is to maximize social welfare by analyzing the economic
behavior of the main stakeholders involved in the return process of e-waste. In China there
are two basic models of WEEE take-back: outsourcing, separated in single take-back and
the collective take-back model, while the second model is manufacturer internalization take-
back. Profit of the manufacturer and processor, consumer surplus, and total profit of the
system are estimated. By comparing the results for each model, it is assumed that the
manufacturer’s individual take-back model is the best solution.

In the study by Zhang et al. [7], a model for prediction of future quantities of obsolete
electronic and electrical appliances for the years 2009 - 2050 in Nanjing, China, is proposed.
For this purpose, the distribution of the product lifespan is modeled and data from stock in
use are obtained from the Statistical Yearbook. Short-term predictions of quantities can be
made, while for future estimations a linear regression is applied for urban and rural areas.
Gamberini et al. [8] intend to minimize the e-waste management cost by estimating the
optimum transportation solution from the collection points to the recycling plant. For the
purpose of the study, which was performed at Reggio Emilia in Northern ltaly, the quantities
of e-waste were calculated and the performance criteria were determined, separated in two
categories: technical and environmental. Alternative scenarios are proposed relying on
alternative routes that vehicles can follow and the availability of resources. Finally, a
simulation model is applied in order to conclude to the solution with the best performance.

In the approach of Achillas et al [9], the reduction of the total e-waste management cost is
attempted by finding the best location for the installation of an e-waste treatment facility. To
achieve this goal, a multicriteria model is constructed and performed with the method
ELECTRE Il [10]. The existing facilities of WEEE management, the quantities that end up in
them, and the values of the criteria are taken into account and finally a ranking of installation
sites is proposed.

In the article of Steubing et al. [11] obsolete computer quantities are calculated developing a
mathematical model based on material flow analysis. Data from imports and sales were
collected and a survey with questionnaires was conducted in order to examine consumer
behavior about storage, reuse, and disposal of computer equipment. Tanking into account
the assumption that there are three scenarios of quantity generation (average, minimum, and
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maximum generation), the residence times and transfer coefficients are calculated, and then
the quantities of obsolete computer equipment can be predicted.

A paper presented by Kuo [12] refers to a platform that assists the selection of a treatment
strategy of electronic equipment at the end of its life. Suppliers have the opportunity to
exchange online information with customers about the electronic devices and via the platform
are able to review and incorporate this information. The product designers using the
information received about the dismantling and recycling are able to make changes and
improve the product characteristics. The cost of recycling could also be calculated taking into
account the revenue from the resale of materials and the cost of dismantling, treatment,
transport and disposal, while determining when the dismantling of the product is more
profitable to be terminated.

The main goal of Giudice and Kassem [13] is to develop a methodology that will estimate the
level of difficulty in dismantling an obsolete product, while attempting the reduction of it by
proper redesign of the product. The method Eco-Indicator 99 and appropriate software are
used to meet the basic criterion of the method which is the reduction of the environmental
impact of product life cycle. Then, the results of disassembly analysis are used to improve
product characteristics by interfering in the system architecture, the number and geometry of
components, the allocation, and the number and types of connections that exist.

In the research of lakovou et al. [14], it is attempted to ascertain the materials and
components of electronic equipment that create environmental and economic profit when are
recycled. The study is focused on network netMod ISDN terminal manufactured by a
company in Greece. For the survey purposes a multicriteria table of the device components
is created. To assess the importance of each criterion four alternative scenarios are
assumed. The importance of each criterion and each scenario can be determined by Analytic
Hierarchic Process Methodology. Finally a table shows the result of multicriteria calculation
and the classification of parts. Taking into account the final table it is concluded which
components should be reused, recycled or discarded.

Robinson [15] presents the tendencies in generation and amount of e-waste, underlining that
the contribution of an item in the annual production of e-waste, E (kg / year) depends on the
mass of the object, M (kg), the number of units in operation, N, and its average lifetime, L
(years), E=MN /L.

The goal of Yang and Williams’s [16] study is to estimate future trends in generation of scrap
computers in the U.S. The current penetration rate of computers is estimated and the
average lifespan is assumed by analyzing the flow of materials. Combining the above
estimations with historical sales data, the obsolete computer quantities are calculated.

The research of Liu et al. [17] presents an economic evaluation of three recycling processes
for five obsolete electronic home appliances (TVs, refrigerators, dishwashers, air
conditioners, and personal computers) in Beijing. The recycling processes that are examined
are manual disassembly of parts, manual disassembly following separation of metals with
magnetic separator and shred the remaining mixtures, while the third process is the most
advanced including the separation of plastic mixtures in the steps of the second process.
Data, such as prices, labor costs, utility, dismantled components, and materials recovered,
were collected using literature, related websites, and interviews with recycling specialists.
The average time needed, electricity, and manpower were calculated. After the estimation of
the income and cost of recycling the study presents the estimation of marginal profit for each
strategy.

Kahhat et al. [18] attempt to find an accepted by the public way to organize the e-waste
management system. For this purpose an e-waste management model is proposed called: e-
Market for Returned Deposit system. The system starts with a deposit paid by consumers to
sellers when they buy an electronic product and then data, products, and deposits are
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electronically recorded and monitored via a radio frequency identification (RFID) affixed to
the product. The flow of products, information, money, cost, and cost management is
presented.

The cost of the recycling process of electronic devices constitutes main objective in the study
of Shanshan and Kejing [19]. An optimization model is developed in order to find a suitable
facility site for dismantling and recycling of e-waste considering transportation, fixed and
operating costs, subsidies, and revenue from sales. Furthermore, the optimum material flow
between the stakeholders involved in the recycling process is examined. A reverse logistics
network is developed, which includes collection sites, dismantling facilities, recycling
facilities, and disposal/ incineration sites. The model is solved with the use of an optimization
modeling software.

Alternative systems for managing WEEE in order to find the optimal scenario in the case of
Cyprus are studied by Rousis et al [20]. A Multi-Criteria Decision Making (MCDM) method,
PROMETHEE, is used to evaluate the systems. During the application of this method, 12
alternative management systems are compared and ranked according to performance and
efficiency. The results indicate that a treatment based on partial disassembly is most suitable
for the e-waste management system in Cyprus.

Mathieux et al. [21] introduce a new method that helps the manufacture of products easier to
recover and is called Recovery Systems modeling and Indicator Calculation Leading to End-
of-life-conscious Design, or ReSICLED. To evaluate a product recovery method, ReSICLED
defines three criteria: a) the weight criterion in order to meet the legislative requirements b)
the financial criterion and c) environmental criterion. In the survey eight basic types of
recovery procedures are considered: manual disassembly, shredding, sorting, recycling,
incineration with energy recovery, selling of recycled materials and recovered energy,
burying in controlled landfill, and logistics (transportation of the products from one recovery
location to another).

Shih et al. [22] present an evaluation model in order to determine the best management
strategy for obsolete electronic appliances. A library with 22 cases of obsolete products in
Taiwan is used as a pattern. Similarity function is developed and used to determine which
product from the library is more similar to the product tested. The proposed strategy is similar
to the one followed for the product in the library and how appropriate is, depends on how
"similar" are the cases. Finally, the costs and benefits of both the recycling and dismantling
processes are estimated.

The method presented by Kuo [23] concerns product design and analyzes the process of
dismantling at the end-of-life of a product. A tree graphical representation of the product
components and their interconnection is used. The results constitute a useful tool for
designers to evaluate and improve the dismantling and recycling characteristics of products.
The conditions of e-waste management in China, the related legislation, impacts on health,
work, and society are the object of Hicks et al. [24] study. Two pilot projects for the
installation of e-waste recycling plants are presented, while referring to the investments
needed, the necessary capacity, and the operation problems. It is stressed that both pilot
programs have experienced difficulties in collecting e-waste because of the unequal and
costly competition with informal collectors.

Finally in the study of Streicher-Porte et al. [25] is attempted to estimate the quantities of
obsolete computer equipment. For this purpose the supply market method is applied and
data of computer market for the period 1996-2004 are used, taking into account two
scenarios for lifespan, 5 and 7 years. Semi-structured interviews and field observations are
performed to determine the flow of materials and the recycling processes.
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3. Critical Factors in WEEE Management

Through our extensive literature review, we came across several diagrams and material flow
models presenting the life cycle of e-waste. Examples of such diagrams can be found in the
above literature sources and in addition in the studies of Achillas et al [26], Kang and
Shoenung [27], and Koh et al [28]. Depending on these models, the main processes and
flows that the obsolete electronic products follow can be determined. The model proposed in
this study, it is shown in Figure 1 and presents all the basic steps of a WEEE reverse logistic
network and at the same time stresses and includes the fundamental effecting factors in the
e-waste management system.

According to the analysis of the above models and diagrams, the management of IT waste
starts from the moment the product becomes obsolete and it's no more useful to the original
owner, which could be either a business or a household. The obsolete electronic product is
disposed and enters the collection process. Based on literature and case studies of various
countries e-waste management systems, the most common collection ways of IT and
telecommunication waste products are curb side, where the e-waste is picked up from the
owner’s place, special drop off events at certain specifically designed sites or permanent
drop off events, which include the returning of the obsolete product at the point of purchase.
The effectiveness and proper function of the collection is usually responsibility of the seller,
producer, user, and/or state.

During the collection stage, the total generated amount of e-waste, which affects the whole
management system and the e-waste material flow should be taken into account and needs
to be estimated. It is assumed that the design and the efficiency of the WEEE management
system, the optimal treatment, the required facilities, the average capacity, the available
sources of transportation and storage, all depends on the generation and the average
amount of e-waste. The volume of IT waste could be estimated using data from the collection
sites. Moreover, the efficiency and convenience of the collection procedure impacts in the
total amount of e-waste collected. The quantity factor is necessary at this point since it
affects the next process, storage and transportation.

After the collection process the obsolete products are temporarily stored or transported to
special facilities in order to be subjected under functionality and mechanical characteristics
tests. During this process, sorting and utility tests, which depend on the age and the
mechanical condition of the product, take place. There are three possible flows for the e-
waste after the sorting. The product is functional or can be repaired and ends up in reuse
and second hand markets. The product can not be reused, but it contains valuable
components / materials and can be disassembled. The product ends up in landfill/
incineration. The route that the obsolete product will follow depends on the selection of the
most appropriate treatment strategy for it.

The selection of the most efficient, economically, and environmentally sound treatment
strategy is a determinant factor in the management of e-waste, since not all treatments are
suitable for every obsolete product and result in the optimal and desirable outcome. From the
literature review it is easy to conclude in four general categories of treatment strategy:
reuse/resale (where the product or parts of the product can be reused by another user),
remanufacture (where the components of the product are send to factories in order to be
used in new product manufacture), recycling (where the valuable materials of the product
and energy can be extracted), and disposal (where the obsolete product cannot be treated in
any other way and end ups in incineration or landfill). The selection of strategy depends on
product characteristics, the value of its materials, its recyclability, and the environmental
burden that can cause. The proper treatment strategy should be decided at the sorting stage
and will affect the flow of the e-waste product after this point.




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

An amount of IT waste products, after the sorting process is led to resale and reuse, a
percentage is led directly to incineration or landfill, and the rest is led to disassembly. During
disassembly process, the obsolete product is dismantled in its components. The valuable
and functional components can be sold for reuse or can be sent to manufacture in order to
be reused in new products. Moreover, it is necessary to take into account that the equipment
which contains valuable materials (e.g. gold, silver) or harmful materials (e.g. toxic, plastic)
needs to be recycled in order to extract raw and rare materials that can be reused, promoting
at the same time environmental sound treatment. The rest of the components are disposed
in landfill or are incinerated for energy extraction.

A general concern of major stakeholders is finding solutions and improvements of the e-
waste treatment, limiting simultaneously the environmental and financial consequences. An
approach that is followed under this perspective, is designing products with improved
characteristics that are easier to treat, recycle, and disassemble. The management of e-
waste can be facilitated by making changes at the early stage of product life cycle, its design.
In order to manufacture more “green” products, feedback from the final steps of the e-waste
treatment process, like the harmful materials that can be replaced, the easiness of
disassembly, and product recyclability are used. The redesign of an improved IT product can
contribute to the reduction of total e-waste quantity, to the reduction of the total management
costs, and to the remanufacture of more environmentally friendly products.

Before a WEEE management system is developed and put in operation the investment, the
available financial resources, and technology systems should be taken into account. The first
approach when designing the e-waste management model is to estimate the average
financial investment in facilities, labour, infrastructure. Furthermore, the technological and
information systems that are needed and can improve the treatment should be extensively
researched. A very common approach, which is met in a lot of studies, is the use of other
countries’ expertise as an example.

Moreover, an e-waste management system should be viable, cost effective, and
advantageous compared to other alternative ways (e.g. disposal with the rest municipal solid
waste, transfer to third world countries) so that the main stakeholders benefit from the
participation in the e-waste treatment. This is the reason that cost benefit analysis should be
performed while designing the management system and while the system is in operation.
The main goal of the analysis is the estimation of the total cost and also the cost of every
process and the minimization of it. In literature, we find many studies aiming to investigate
ways of cost reduction and profit increase. The cost benefit analysis can be applied in order
to decide the optimal and the most efficient way of collection, the optimal and most suitable
treatment strategy, the optimal facility location, storage and transportation of every obsolete
IT product.

It is also important to mention that, the legislation that is applied in local and broader level is
an important factor in the designing of the e-waste management system. However, since it is
not studied as a separate parameter in literature and since the nature of the legislation
aspect is not purely managerial, we excluded it from the fundamental affecting factors.

According to the above analysis, we assume that in the e-waste management system there
are five influential factors that need to be taken into account, (i) the estimation of e-waste
quantities, (ii) the minimization of total cost of the e-waste management system, (iii) the
selection of the appropriate strategy for IT waste treatment, (iv) the redesign of IT and
telecommunication products in order to improve their recycling characteristics, and (v) the
identification of the infrastructure, technology, and investments that are needed to optimize
an e-waste management system.

Depending on the main steps of the management process and the main factors that affect it
we conclude in the model shown in Figure 1. It is worth noting that in the diagram oval
denotes the beginning of the WEEE reverse network where the product reaches its end of
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life and enters the e-waste management system, rectangular stands for a process of
treatment, parallelogram represents the affecting factor which interrelates with at least one
process, and rounded rectangle stands for a terminate situation/process of treatment. Lines
show the material flow and dashed lines the information flow.

4. Classification of Presented Studies

According to our findings there are five significant factors which influence the design and the
management of the IT waste treatment. These factors constitute an important object of
research in a lot of studies, which have as a main goal to add knowledge about them and to
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Figure 1 The material flow diagram

optimize the way they impact in the e-waste management system. Given that the estimation
of e-waste volume, the cost benefit analysis, the selection of treatment strategy, the
improvement and redesign of products, and the investment and infrastructure are the
influential factors, we are able to classify the relevant studies, which were analysed in this
paper, according to the object of their research and the factor they refer to. Table 2 is a
classification of the literature review that was prior studied and used herein.

It became clear from the analysis that the factors are interconnected and interact during the
management process. For example, the selection of a treatment strategy is often associated
with the cost benefit analysis, since the most suitable strategy has also to be cost effective.
Furthermore, in order to conduct cost benefit analysis of the treatment process, the total
volume of e-waste should be taken into account. Most of the studies deal with more than one
factor, as it is realized from the classification in Table 2.
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Table 2 Classification of studies presented

Studies analysed here WEEE Cost Treatment Redesign, Investme

volume Benefit Strategy Characteristics nt/Infrast
Analysis Improvement ructure

Kuo [3] X X

Araijo et al [4] X

Queiruga et al. [5] X

Ji [6] X X

Zhang et al. [7] X

Gamberini et al. [8] X X

Achillas et al. [9] X

Steubing et al. [11] X

Kuo [12] X X

Giudice and Kassem [13] X

lakovou et al. [14] X X

Robinson [15] X

Yang and Williams [16] X

Liu et al. [17] X X

Kahhat et al. [18] X

Shanshan and Kejing [19] X

Rousis et al [20] X

Mathieux et al. [21] X X

Shih et al. [22] X X

Kuo [23] X

Hicks et al. [24] X

Streicher-Porte et al. [25] X

5. Conclusion

In this study, we addressed the issue of IT waste management system and we attempted to
add knowledge on the involved processes, material and information flow, and the main
factors influencing and interacting with the system. The significance of these factors is
highlighted by the number of the relevant studies and the fact that their critical effects are
object of research in the large body of literature. We presented recent and related
researches on e-waste management system, through which we assumed the material flow of
obsolete IT products, the treatment processes, and the important factors that affect in the
processes. These factors from managerial view include the estimation of the WEEE volume,
the cost benefit analysis, the selection of treatment strategy, the improvement of product
characteristics, and the overall investment and the necessary infrastructure. Finally,
depending on the affecting factors, which are often interconnected, we proceeded in a
classification of the studies presented.
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This paper investigates the effect of company’s human capital, generally seen as
individuals’ set of knowledge and skills, on the innovation activities in firm-level.
Bearing in mind that the abilities and skills of the individuals can be improved and
thus change their impact, human capital is considered to be relevant source of
individuals’ competitive advantage, comprising capacity of bringing on innovation
activities. Following the stylized fact that the increase in the degree of skilled workers
would provide conditions for creative reaction by firms i.e. engenders firms to
undertake innovation activities, TEs have embarked different programmes for
increasing the abilities and skills of human capital. We use firm level panel data
Business Environment and Enterprise Performance Survey (BEEPS) 2002, 2005 and
2009 on transition economies. We apply a common application of two-step maximum
likelihood estimation. We estimate whether the change in the share of skilled workers
has led to more innovative activities and whether the predicted values of innovation
affect firm performance measured by labour productivity. Our econometric results
suggest that overall the variables influencing the probability to innovate are similar
with the ones that influence productivity. The findings show that skilled workers, R&D
intensity, foreign ownership, domestic ownership (base category state ownership),
age, export activities and pressure from foreign competitors are significant and
positively related to firm innovation activities. When the predicted values of this
regression are incorporated at the productivity model, the results show positive and
significant impact of innovation on performance. Furthermore, apart from the positive
impact on innovation, skilled workers and foreign ownership have supplementary
positive and statistically significant impact on labour productivity.

Keywords
Entrepreneurial Businesses, ICT, Innovation Activities, IV technique

1. Introduction

The role of human capital on the decision of the firms to innovate has gained importance in
the most recent literature. The literature considers the human capital (HC) and technology as
the principal factors driving innovation capacity (Smith et al. 2011)[1]. According to Smith et
al. (2011)[1] “Human capital development is stimulated by appropriate human resource
management practices and two ancillary services: the learning and development system,
which must go beyond training and create learning cultures in enterprises; and the tertiary
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education system, which is playing an increasingly important role in the new learning and
development systems of enterprises.” Thus, we employ a measurement of human capital as
the level of education of the employees, measures as the share of employees with university
degree.

We now continue with the discussion of the effect of different determinants on innovation and
productivity in parallel. There is a vast literature investigating the impact of ownership
structure on innovation activities. The Transition Report 2005 reviews the literature on this
issue and confirms that ownership and management decisions have a significant influence
on the innovation activities, performance of firms and their competitiveness in international
markets in TEs. Foreign-owned firms, which can draw on the technical and management
know-how of their parent companies, tend to be more efficient than their domestically owned
rivals. Using BEEPS data, Gorodnichenko and Schnitzer (2010)[2] find that domestically
owned firms are 10 to 20 percent less productive than companies under foreign ownership.
On the other hand, other studies that investigating the influence of foreign ownership on
firms’ innovative behaviour and performance, and find neutral relationship (Stoevsky,
2005[3]; and Dachs and Ebersberger, 2009[4]). Domadenik et al.(2008)[5], using a sample of
Slovenian firms, indicate that domestically owned firms have significantly higher R&D
investment than other types of owners. One can conclude that while in general it is expected
that foreign owned firms invest more in R&D and thus perform better, the findings of the
empirical evidence on innovation output and firm performance are mixed and thus complex
for drawing general conclusion.

The firms export intensity is another frequently employed determinant that may affect
innovation behaviour. The reasons to expect that exports stimulate innovation activities of
firms are: (i) exporting firms can benefit more from the knowledge abroad (learning-by-
exporting) for their innovation activities than non-exporting firms; (ii) they are exposed to
more intense foreign competition which requires continuous upgrading of their products and
processes; and (iii) they will gain more profit by introducing the innovative product to foreign
markets. The empirical evidence reports a positive relationship between export intensity and
the incentive to innovate (L66f and Heshmati, 2006[6]; Alvarez and Robertson, 2004[7];
Damijan et al., 2008[8]).

According to growth theory, R&D activities are expected to lead to product and process
innovation, thus a majority of studies employ R&D intensity in their models (Crepon et al.,
1998[9]; Damijan et al., 2008[8]; Falk, 2008[10]). Becheikh et al. (2006)[11], reviewing the
empirical studies published between 1993 and 2003, bring together a set of variables related
to the innovation process which also affect performance and suggest that R&D expenditure
does not necessarily lead to product and/or process innovation.

According to new growth theory, R&D activities are expected to lead to product and process
innovation. Becheikh et al. (2006)[11] on a review of empirical studies published between
1993 and 2003 bring together a set of variables related to the innovation process, and find
that R&D expenditure do not necessarily lead to new product and/or process. For the TEs,
we mentioned in the previous section that not all firms that undertake innovation activities
have indicated to invest in R&D. However, both specifications of the R&D variables in the
regression, the R&D intensity and dummy invested in R&D, appear to have positive and
significant relationship with innovation activities.

For the purpose of this paper we empirically investigate the impact of individual factors such
as human capital (measure as the share of employees with university degree), size of firm,
share of R&D expenditure in total sales (or the dummy for investment in R&D variable),
dummy for foreign and domestic ownership, direct exports, pressure from foreign
competitors, and age on the probability of firm engaging in innovation activities. The following
section discusses the issues arising when trying to measure human capital and innovation
activities. Section three provides empirical evidence on the relationship between innovation
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activities, human capital and other firm characteristics. The methodology and the estimated
regressions are provided in section four. Finally, in section five findings and conclusions are
presented.

2. Evidence on Human Capital and Innovation Activities Measures

The ability of enterprises’ to innovate is affected by a number of factors such as the technical
skills required for introducing new product and/or process, ownership structure, export
activity, R&D intensity, availability of financial resources, and others that may affect
innovation activities. Human capital factors have been specifically identified in terms of
management to induce innovation since 1980s (Kanter, 1983[12]). Studies investigating the
relationship between human factors and innovation conclude that HC are critical to
innovation (Kanter 1983[12]; Gupta & Singhal 1993[13]). Thus, the ability of enterprises to
innovate depends on the effective management of human resources and the level of
education of employees. It should be noted that the education system (from primary to
secondary and then on to tertiary education) emphasizes any enterprise learning and
development system (Smith et al., 2011)[1]. Human capital includes not only the education
workers bring to the job, but also skills learned while working and adapting to new
technologies.

The empirical literature on investigating the relationship between human capital and
innovation behaviour face the methodological challenge of how to measure human capital
and innovation. This challenge is accompanied by the difficulty of getting appropriate data
which correspond to their definition. Consequently the empirical studies have mainly adjusted
their analysis of the determinants of innovation depending on the measures of innovation
available to them, using proxies which reflect only some aspects of the innovation process.

2.1 Human Capital Measures

The notion of human capital can be described as the conceptual mixture of human and
capital. The concept of human capital refers to knowledge, abilities and skills of the
individuals, used in the activities that stimulate economic growth and development (Coleman,
1988)[14]. Wehereas, firm-specific human capital refers to skills and knowledge that are
valuable only within a certain firm. They are directly correlated with tradition, culture and its
practice and they can be applied only within that company (Popescu and Diaconu, 2008[15]).
In the economic perspective, the capital refers to ‘factors of production used to create goods
or services that are not themselves significantly consumed in the production process’
(Boldizzoni, 2008)[16]. According to Kwon (2009)[17] the human is the subject to take charge
of all economic activities such as production, consumption, and transaction. On the
establishment of these concepts, it can be recognized that human capital means one of
production elements which can generate added-values through inputting it. Frank &
Bemanke (2007)[18] define that human capital is “an amalgam of factors such as education,
experience, training, intelligence, energy, work habits, trustworthiness, and initiative that
affect the value of a worker's marginal product”.

In the 1950’s, some economists discovered that the investment of human capital was the
primary element to raise individuals’ wages compared to the quantitative input of other
components such as land, financial capital, and labor force (Salamon, 1991)[19]. In practice,
private and public investment in human capital, in the form of expenditure in education and
training, accounts for over 10 percent of national income in most OECD countries (Healy,
1998)[20]. Because of the importance of human capital, numerous countries measure their
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human capital in order to “diagnose their state position”. Therefore, it can be recognized that
human capital measurement is an important source in terms of suggesting various policies
regarding human resources (Kwon, 2009)[17]. Our estimation employs the share of
employees with university degree as a proxy of human capital.

2.2 Innovation Measures

In defining innovation activities undertaken by companies most of the empirical evidence
follows Joseph Schumpeter, who defined innovation in a broad sense, as: “carrying out of
new combinations” that include “the introduction of new goods ..., new methods of
production ..., the opening of new markets ..., the conquest of new sources of supply ... and
the carrying out of a new organization of any industry” (1934, p.66). He was the first to
develop a three-stage classification: invention, innovation and diffusion, known as
Schumpeterian trichotomy (Jaffe et al., 2004; pp. 63). Figure 5.1 presents a scheme having
for basis the Schumpeterian trichotomy expanded with stages developed further.

Following Schumpeter’s definition of innovation activities, most of the empirical literature
defines innovation as the development of new products and/or new processes introduced to
the market. The OECD (2005) Oslo manual guiding the collection of data on innovation
reflects this perspective by defining innovation as: “... the implementation of a new or
significantly improved product (good or service), or process, a new marketing method, or a
new organisational method in business practices, workplace organisation or external
relations (p. 46). An alternative definition of innovation adopted more recently by
policymakers in the UK and also applied in the literature (Stoneman, 2010[22]; Battisti et al.,
2011[23]) regards innovation as the ‘successful exploitation of new ideas’. If this is
scrutinised further, this definition combines (i) new ideas — involve new product/process or
service, (ii) exploitation — presents the applicability of the idea, and (iii) successful — implies
that the innovation is adapted by the market (from firm’s viewpoint the target is increased
profitability).

Based on these definitions, the most common measures used in the literature analysing the
innovation process are as follows: i) a measure of the inputs into the innovation process,
such as R&D expenditure or the number of scientists and engineers, ii) a measure of output,
such as the number of inventions which have been patented and iii) a direct measure of
innovation output, such as new product or new process. These proxy measures for the
innovation process have their limitations. Not all R&D expenditures result in innovation output
since this measure reflects only the resources committed to producing innovation output, but
not the innovation process. The number of patents does not indicate whether this output has
a positive economic value or whether it has successfully been introduced in the market.
Whereas the new product and/or process is acknowledged as a proxy that directly quantifies
the effect of innovation and its success in the market. Thus in our empirical estimations we
use introduction of new product and/or process.

3. The Methodology and Findings

For the empirical analysis of this paper we use firm-level data from the World Bank/EBRD’s
Business Environment Enterprise Performance Surveys (BEEPS)[24] conducted in 2002,
2005 and 2009. The BEEPS questionnaire consists of questions which allow us to specify
the variables which are used in the theoretical framework followed here. The pooled data for
2002, 2005 and 2009 is used in order to utilise the advantage of a larger number of
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observations, with the final sample consisting of 9,354 firms. Table 1 provides the description
of the variables employed in the model and their expected signs.

Table 1 Description of the variables and expected signs
Dependant variable Description of the variables

Labour productivity Labour Productivity = Sales /
number of employees (log)
Innovation Activities Dummy for innovative firms (new

product and/or process)

Independent variables Description of the variables Expected signs

Skilled_workers Share of employees with university degree  +

Size Number of employees -/ +

R&D intensity Amount spent on R&D / Sales +

dinvestR&D Invested in R&D (dummy variable = 1 if the +
firm has invested in R&D)

dinternetCONN dummy = 1 if the firm have a high-speed, +
broadband Internet connection on its
premises

Direct_exports % of establishment sales as direct exports ~ +

dFRGNinv Foreign Ownership— (=1 if the % share of -/+
foreign capital in the company> 10%)

dDOMprivate Domestic Ownership— (=1 if the % share of -/+
domestic capital in the company>10%)

dSTATE State Ownership -

FRGNcomppress Pressure from foreign competitors - Effect -/+
on decisions to develop new products

Age Firm’s experience—year since +
establishment

Agesq Firm’s experience—year since +
establishment squared

EU members dummy = 1 if EU member country +

Sector The industry in which the firm operates

According to the statistics for the pooled data, the average labour productivity has increased
by 25 percent from 2002 to 2005, and doubled from 2005 to 2009. For companies surveyed
in 2002, on average 33 percent of the employees have university degree, and this
percentage drops to 14 percent in 2009. The size of the companies in the sample is varying
on average from 90 to 140 employees. On average the firms’ R&D investments are
approximately 4% (R&D expenditure to sales ratio). The average exporting experience of
firms that have exported directly is 10 years (12 percent of firms). Firms are established
mainly 16 to 20 years ago (in the 1980s and 1990s). Considering innovation activities, 62
percent of the companies have indicated that they have introduced new products and/or
processes in 2002, the number increases to 79% by 2009.

3.1 The Methodology

In order to explore the nature of the innovation process in transition countries, we develop a
model to empirically investigate the relationship between firm’s innovation activities, human
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capital and productivity. Two advanced techniques are applied in this investigation: (i) two-
step maximum likelihood estimation which involves inserting prediction of one variable into a
function that describes the behaviour of another; and (ii) the instrumental variable (IV)
technique (Green, 2012)[25]. Furthermore, panel data techniques and IV estimations will be
employed to account for the impact of both innovation activities and human capital on firm
performance.

Innov_activity, = ¢y + ¢p;Size; + p,R&D_intensity+ ¢ Direct_export; + ¢, dFRGN_inv; +
¢sdDOM _private;; + psFRGN_comppress;: + ¢,Skilled_workers;; + ¢pgT1 + poT2 + €, (1)

LNproductivity; = 3, + &; Prinnov_activity;+ &, dFRGN_inv;, + ; dDOM_private;, + §,Skilled_workers;;
+ s Age; + UsAgesqi + O,EU_members +9gSector+ GyT1 + O19T2+ 14:(2)

The regression coefficients and corresponding p-values of two specifications of the probit
model are used as residuals and incorporated as independent innovation variable on the
productivity model. It is worth noting that we employ the level of education of the employees
as the share of employees with university degree and the coefficient of this variable is
significant and positively related to the decision to innovate.

3.2 Empirical Findings

Following the methodological approach applied in the literature, we continue with the
empirical implementation of the treatment model. The predicted values of the innovation
regressions are inserted as innovation activities variable into the labour productivity model.
The inserted model, apart from the determinant of productivity, allows for human capital,
R&D and export intensity, and other source of knowledge input such ownership effects on
labour productivity. Furthermore, because of the suspected endogenous relationship
between innovation activities and firm performance the IV technique is applied. Table 2
displays the regression coefficients and corresponding p-values of the productivity model.

Table 2 The productivity models: (i) the predicted values of innovation activities
incorporated and (ii) IV regression results (see Appendix I)

Dependant LNproductivity

Variable

Predicted values Predicted values of IV regression IV regression |l
of innovation (R&D innovation Il (dummy
intensity) invested in R&D)

Independent  Coeff. p- Coeff. p-values 1% IV Coeff. 1% IV Coeff.

Variables values stage stage

Coeff. Coeff.

Skilled_worke 0.01***  (0.001) 0.00 (0.001) .01 0.00 .01 0.00
rs
Prinnov* 0.27* (0.141)
Prinnov2** 1.26*** (0.108)

Innov_act 0.13 1.50***
(instrumente
d)
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Size -0.01**  (0.000) -0.01*** (0.000) .00 0.00 .00 -0.00
dFRGNinv 0.34***  (0.055) 0.28*** (0.051) e 0.13 B -0.01
dDOMprivate  0.19***  (0.046) 0.14*** (0.047) 13 0.01 13 -0.29**

Age -0.00 (0.002) -0.01** (0.002) .00 -0.01** .00 -0.01**
Agesq 0.00 (0.000) 0.01** (0.000) 5.62 0.01** 4.32 0.01*
EU _members -0.10**  (0.042) 0.04 (0.035) -.05 0.02 -.06**  0.24***
Sector 0.00***  (0.001) 0.01*** (0.001) -.01* 0.00 =01 0.01***
Constant 9.72***  (0.138) 8.97*** (0.113) 10.13***  0.7***  9.04***
Instruments:
RnD2Sales \ N
Inv_RnD N N
Direct_export N N N N
Observations 3,004 4,834 681 1,220
R-squared 0.038 0.071 0.039 -0.144
F-statistics 13.18 40.67 2.954 9.019
df r 2994 4824 . .
Log -3812 -6828 -872.8 -1916
Likelihood
Sargan 0.276 0.333
statistics
Cragg-Donald 3.139 3.139 20.20 20.20
Wald F
statistic

Note: Standard errors in parentheses, and *** p<0.01, ** p<0.05, * p<0.1
*The model reflects results with R&D intensity as determinant of innovation
** The model reflects results with dummy invest in R&D as determinant of innovation

4. Conclusions

Two different estimation techniques are applied to measure the productivity model: (i) semi-
logarithmic OLS regression, with the predicted values of innovation activities model
incorporated (for comparison we also provide results using dummy innovation variable equal
to 1 if the firm has introduced new product and/or process); and (ii) the instrumental variable
model (instruments used for innovation activities are R&D intensity and direct export).

The incorporation of the predicted values of innovation into the productivity model raises an
issue related to the inconsistent standard errors. By employing separately the innovation
dummy we are able to compare the standard errors. Since we find not much difference
between the standard errors of the two specifications, there is no need to adjust the standard
errors (by applying bootstrap methods).

The results of the two productivity models, where the predicted values of innovation
(Prlnnovand Prinnov2) are included, show positive and significant impact of the innovation
activities model on firm performance. This methodological specification indicates the impact
of the determinants of innovation on labour productivity. Thus, the variables employed in the
productivity model, which are previously incorporated as determinants of innovation, can be
interpreted as having additional (to the predicted values) positive or negative effect on the
labour productivity.

Human capital, measured as the share of employees with university degree, appear positive
and significant for the first model where the R&D intensity is employed, indicating that it
contributes additionally to labour productivity. But, this variable is insignificant for the model
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with dummy invest in R&D employed. The positive and significant sign of human capital on
both specifications indicates that human capital additional to the indirect impact from the
predicted values of innovation, positively contributes to the improvements of labour
productivity.

The private foreign ownership variable is engaged first as determinant of innovation
activities, and then as determinant of firms’ productivity. The positive and significant sign of
foreign investment on both specifications indicates that foreign ownership additional to the
indirect impact from the predicted values of innovation, positively contributes to the
improvements of labour productivity. The private, domestically owned firms’ is also positive
and significant for innovation activities, and appears additionally positive and significant for
the productivity model.

The firms’ age appears negative and significant on the productivity regression (the second
model), implying that the new firms are more productive than the older ones. The positive
significant sign of age squared indicates a U shape relationship. The negative effect of the
firms’ age is up to a point, where it turns to be positive.

When investigating the relationship between innovation activities and firm performance the
issue of endogeneity is raised in the empirical literature. Considering that the innovation
variable employed questioned ‘the innovation activities undertaken for the last three years’
whereas the labour productivity is measured only for the current year, one can say that the
problem of endogeneity maybe lessen because of the implied timing.

On the instrumental variable (IV) model, the innovation activity variable is instrumented with
the R&D expenditure or dummy invested in R&D and direct export. The validity of the
instruments is tested for both models, but only invest in R&D and direct export showed be
valid instruments. The results show positive and statistically significant impact of
instrumented variable, undertaken innovation activities, on firm performance. This impact
confirms our hypothesis that more innovative firms’ tend to perform better.

The IV model for the domestic ownership appears to have negative significant coefficient,
indicating that private domestic firms are not performing better than state owned firms. The
firms’ age also has negative significant coefficient indicating that new firms outperform older
ones. The EU membership dummy variable is positive and significant, showing that EU
member state firms’ perform better than the ones that operate in non-EU countries.
Generally, one can notice that different estimation techniques bring us to slightly different
results. By controlling for the endogeneity through IV we provide more reliable and robust
econometric results for the labour productivity model.
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Appendix |- Productivity model regressions for pooled data

Semi-logarithmic Productivity regressions

reg LNproductivity Size prInnov dFRGNinv dDOMprivate Skilled workers Age
Agesq EU members Sector

Source | SS df MS Number of obs = 3004
————————————— Fmm F( 9, 2994) = 13.18
Model | 88.1238 9 9.79153334 Prob > F = 0.0000
Residual | 2224.9965 2994 .743151803 R-squared = 0.0381
————————————— Fom Adj R-squared = 0.0352
Total | 2313.1203 3003 .77026983 Root MSE = .86206




TH

IEI:«TTERHEWEWENUARLSEFPanEﬁgmgﬂRANU REGIONAL DEVELOPMENT 2[] 1 3 IJSUTI’\ENgﬂlz IT’U%{[I](R

REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE

LNproducti~y | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ +________________________________________________________________
Size | -.0001009 .0000425 -2.38 0.018 -.0001841 -.0000176
prInnov | .2735569 .1412967 1.94 0.053 -.0034916 .5506054
dFRGNinv | .3445916 .0547318 6.30 0.000 .2372759 .4519072
dDOMprivate | .1856887 .0460436 4.03 0.000 .0954084 .2759689
Skilled wo~s | .0020511 .0007029 2.92 0.004 .0006729 .0034294
Age | -.0028968 .0023031 -1.26 0.209 -.0074126 .00161091
Agesq | .0000211 .0000202 1.04 0.296 -.0000185 .0000607
EU members | -.1004592 .0416971 -2.41 0.016 -.1822171 -.0187014
Sector | .0036515 .001184 3.08 0.002 .00133 .0059731
_cons | 9.721788 .1384631 70.21 0.000 9.450295 9.99328

Instrumental Variable Regressions

ivreg2 LNproductivity Size dFRGNinv dDOMprivate Skilled workers Age
EU members Sector ( Innov_act= EurRnD2Sales Export experience), first

First-stage regressions

First-stage regression of Innov_act:

OLS estimation

Estimates efficient for homoskedasticity only
Statistics consistent for homoskedasticity only

Number of obs = 681
F( 10, 670) = 4.90
Prob > F = 0.0000
Total (centered) SS = 115.2687225 Centered R2 = 0.0681
Total (uncentered) SS = 534 Uncentered R2 = 0.7988
Residual SS = 107.4181092 Root MSE = .4004
Innov_act | Coef. Std. Err. t P>t [95% Conf. Interval]
_____________ +________________________________________________________________
Size | .0000945 .0000568 1.66 0.097 -.000017 .000206
dFRGNinv | .1157263 .0478885 2.42 0.016 .0216968 .2097559
dDOMprivate | .1280055 .0490743 2.61 0.009 .0316475 .2243635
Skilled wo~s | .0016397 .0006797 2.41 0.016 .0003051 .0029742
Age | .0005401 .0023815 0.23 0.821 -.004136 .0052162
Agesq | 5.62e-07 .0000192 0.03 0.977 -.0000372 .0000383
EU members | -.0582915 .0362198 -1.61 0.108 -.1294095 .0128266
Sector | -.0041988 .0009575 -4.39 0.000 -.0060789 -.0023188
EurRnD2Sales | .9469971 .3976811 2.38 0.018 .1661459 1.727848
Export exp~e | =-.0013277 .0017344 -0.77 0.444 -.0047332 .0020778
_cons | .7639913 .0733915 10.41 0.000 .6198863 .9080962

Included instruments: Size dFRGNinv dDOMprivate Skilled workers Age Agesq
EU members Sector EurRnD2Sales Export experience

Partial R-squared of excluded instruments: 0.0093
Test of excluded instruments:
F( 2, 670) = 3.14

Prob > F = 0.0440

Summary results for first-stage regressions

Agesq
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Variable |
Innov_act | 0.0093
Underidentification tests
Ho:
Ha: matrix has rank=KI1
Anderson canon.corr.

Shea Partial R2

| Partial R2

Cragg-Donald N*CDEV Wald statistic

Weak identification test
Ho:

equation is weakly identified
Cragg-Donald Wald F-statistic

0.0093

matrix of reduced form coefficients has rank=Kl-1
(identified)
N*CCEV LM statistic Chi-sqg(2

)=
Chi-sqg(2)

| F( 2, 670)
| 3.14

6.32
=6.38

3.14

See main output for Cragg-Donald weak id test critical values

Weak-instrument-robust inference
Tests of joint significance of endogenous regressors Bl in main equation

Ho:
Anderson-Rubin Wald test
Anderson-Rubin Wald test
Stock-Wright LM S statistic

B1=0 and overidentifying restrictions are valid
F(2,670)= 0.60
Chi-sqg(2)=1.21
Chi-sqg(2)=1.21

P-val=0.5512
P-val=0.5456
P-val=0.5461

P-val=
P-val=0.0412

P-value
0.0440

(underidentified)

0.0424

Number of observations N = 681
Number of regressors K = 10
Number of instruments L 11
Number of excluded instruments Ll = 2
IV (2SLS) estimation
Estimates efficient for homoskedasticity only
Statistics consistent for homoskedasticity only
Number of obs = 681
F( 9, 671) = 2.95
Prob > F = 0.0019
Total (centered) SS = 538.4424408 Centered R2 = 0.0388
Total (uncentered) SS = 73639.95389 Uncentered R2 = 0.9930
Residual SS 517.5559586 Root MSE .8718
LNproducti~y | Coef Std. Err z P>|z| [95% Conf. Intervall]
_____________ +________________________________________________________________
Innov_act | .1286852 .8690009 0.15 0.882 -1.574525 1.831896
Size | .0000733 .0001447 0.51 0.613 -.0002103 .0003568
dFRGNinv | .1325305 .1403831 0.94 0.345 -.1426154 .4076764
dDOMprivate | .0115828 .1555575 0.07 0.941 -.2933043 .3164699
Skilled wo~s | .0033189 .0021153 1.57 0.117 -.000827 .0074649
Age | -.0105843 .0046341 -2.28 0.022 -.0196669 -.0015016
Agesq | .0000954 .0000396 2.41 0.01l6 .0000178 .0001729
EU members | .0237395 .096539 0.25 0.806 -.1654734 .2129524
Sector | .004599 .0045254 1.02 0.309 -.0042705 .0134685
_cons | 10.12675 .6970742 14.53 0.000 8.760511 11.49299
Underidentification test (Anderson canon. corr. LM statistic): 6.321
Chi-sg(2) P-val = 0.0424
Weak identification test (Cragg-Donald Wald F statistic): 3.139
Stock-Yogo weak ID test critical values: 10% maximal IV size 19.93
15% maximal IV size 11.59
20% maximal IV size 8.75
25% maximal IV size 7.25

Source: Stock-Yogo (2005).

Reproduced by permission.
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Sargan statistic (overidentification test of all instruments): 1.189

Instrumented:
Included instruments:

Excluded instruments:

Chi-sg(l) P-val = 0.2756
Innov_act
Size dFRGNinv dDOMprivate Skilled workers Age Agesq
EU_members Sector
EurRnD2Sales Export experience
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THE RELATIONSHIPS BETWEEN ORGANIZATIONAL CULTURE AND
INNOVATION PERFORMANCE

Ercan Ergtin’, Yunus Emre Tasgit’

'Gebze High Technology Institute, Faculty of Business, Kocaeli, Turkey, eergun@gyte.edu.tr
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The purpose of the study

The aim of this study was to examine the relationship between organizational culture types
and innovation performance.

1. Introduction

Innovativeness has drawn interdisciplinary attentions for decades, because of the impact of
innovation on firm performance and on economic growth'.

In the literature, there is a consensus that culture is an important determinant of
organizational innovativeness and plays important role in making an innovation successful®.
innovation is discussed as a critical element to the success of an organization“;S, but if an
organization’s culture does not support innovation it is unlikely to occur®.

Although the relationship between culture and effectiveness-performance is relatively well
established in the literature, relatively fewer articles have been contributed towards the
relationship between culture and innovation performance. Thus, this study aims to
investigate the possible relationships between organizational culture and innovation
performance.

2. Literature Review

Almost all organizations develop a dominant type of organizational culture over time, and the
types of cultures form as certain values, assumptions, and priorities become dominant when
organization address challenges and adjust to changes.

There are many definitions of culture in the literature (over 150 definitions)'. Schein'?
defines culture as the shared values, beliefs, and practices of the people in the organization.

Organizational sciences views organizational culture as a principal aspect of an
organization’s functioning and a critical driver of effectiveness’. The importance of
organizational culture is embedded in the fact that it serves as the critical element which
management might utilize in shaping the direction of their firms'®. Corporate culture is a
strategic-level variable that has an influence on overall organizational performance and
influences a firm’s strategy as well as its processes and, consequently, the outcome of new
product development projects®.
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There are many culture classifications in the literature. But we have adopted the competing
values framework as it is perhaps the most popular approach to assessing culture where the
interest is on relating culture to organizational performance?®.

2.1. Measuring Organizational Culture through Competing Values

The Competing Values Framework has proven to be a helpful framework for assessing and
profiling the dominant cultures of organizations because it helps individuals identify the
underlying cultural dynamics that exist in their organizations. This framework was developed
in the early 1980s as a result of studies of organizational effectiveness (Quinn and
Rohrbaugh, 1981).

The instrument has now been used in many organizations worldwide in most sectors (e.g.,
private sector, public sector, education, health care). The framework consists of four
quadrants, each representing a distinct set of organizational effectiveness indicators. Each of
the four quadrants has a label that characterizes its most notable characteristics -clan,
adhocracy, market, and hierarchy™.

The market culture

The market culture is a results-oriented workplace. Leaders are hard driving producers,
directors, and competitors. They are tough and demanding. The glue that holds the
organization together is an emphasis on winning. The long-term concern is on competitive
actions and achieving stretch goals and targets. Success is defined in terms of market share
and penetration. Outpacing the competition, escalating share price, and market leadership
dominate the success criteria'. The market culture, which is based on differentiation,
competitive advantage, and market superiority, is expected to exhibit a high level of market
orientation?”.

The clan culture

The clan culture is typified as a friendly place to work where people share a lot of
themselves. It is like an extended family with best friends at work. Leaders are thought of as
mentors, coaches, and, perhaps, even as parent figures. The organization is held together by
loyalty, tradition, and collaboration. Commitment is high. The organization emphasizes the
long-term benefits of individual development with high cohesion and morale being important.
Success is defined in terms of internal climate and concern for people. The organization
places a premium on teamwork, participation, and consensus'.

The hierarchy culture

The hierarchy culture is characterized as a formalized and structured place to work.
Procedures and well-defined processes govern what people do. Effective leaders are good
coordinators, organizers, and efficiency experts. Maintaining a smooth-running organization
is important. The long-term concerns of the organization are stability, predictability, and
efficiency. Formal rules and policies hold the organization together™.
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The adhocracy culture

The adhocracy culture is characterized as a dynamic, entrepreneurial, and creative
workplace. People stick their necks out and take risks. Effective leadership is visionary,
innovative, and risk-oriented. The glue that holds the organization together is commitment to
experimentation and innovation. The emphasis is on being at the leading edge of new
knowledge, products, and/or services. Readiness for change and meeting new challenges
are important. The organization’s long term emphasis is on rapid growth and acquiring new
resources. Success means producing unique and original products and services'.

3. Research Methodology

A face-to-face questionnaire method was used to collect data from hotel senior managers on
the two constructs: Culture types (Adhocracy, Market, Clan, Hierarchy) and Innovation
performance. In order to examine the relationships between culture types and innovation
performance, a theoretical research model is developed (see Figure 1) and 4 hypothesizes
are established to test this model.

Figure 1: Hypothesized Research Model

Market
Culture

Hierarchy
Culture

Innovation
Performance

Adhocracy
Culture

H1.There is a positive relationship between Market Culture (MC) and innovation performance
(IP).

H2.There is a negative relationship between Clan Culture (CC) and innovation performance
(IP).

H3.There is a negative relationship between Hierarchy Culture (HC) and innovation
performance (IP).

H4.There is a positive relationship between Adhocracy Culture (AC) and innovation
performance (IP).

3.1. Survey procedure and sample

Quantitative research method was used in the study. The data were acquired using a
questionnaire form. The population of this study includes 1572 hotel managers working in 3-
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4-5 star hotels in Turkey. All 1572 hotels listed in Turkey Ministry of Culture And Tourism
web pages. For the research sampling, according to random sampling method, 310 senior
managers (experimental group) were selected and questionnaire was applied to this target
group.

3.2. Instrument

Survey items were adapted from existing instruments used in past research. Cameron and
Quinn's (1999) Competing Values Framework (CVF)-based culture instrument was used in
this study. The instrument was modified according to the characteristics of hotel business.
The modified scale consist of 18-item and four CVF culture domains (Adhocracy Culture: 6,
Market Culture: 4, Clan Culture: 4, Hierarchy Culture: 4). Each of the 18 items is scored on a
5-point Likert response format ranging from not valued (1) to highly valued (5).

On the other hand, it is not reached a comprehensive, valid and reliable scale developed on
innovation performance in the literature. Therefore, the innovation performance scale is
formed by examining the similar studies (e.g. Innovation capacity, innovativeness, innovation
strategies) in the field. The main studies utilized; Khan and Manopichetwattana®’, Meeus and
Oerlemans?!, Lawson and Samson?®, Ritter and Gemiinden®, Verbees and Meulenberg®,
Akman and Yilmaz®®. The developed scale consists of 6-item and one dimension. Each of
the 6 items is scored on a 5-point Likert response format ranging from very low (1) to very
high (5).

In order to assess the reliability of the respondents on the variables, the internal reliability
test was conducted. The average Cronbach's alpha was 0.60, indicating that there is a
generally acceptable internal consistency among the respondents (see table 2).

3.3. Data analysis

Following Jéreskog and Sérbom (1989), structural equation modeling (SEM) was conducted

with the LISREL program, assessing confirmatory measurement models (factor analysis) and
confirmatory structural models (path analysis).

4. Findings

4.1. Measurement models

Results from the confirmatory factor analysis demonstrated that all of the scales (Culture
Types — Innovation Performance) used in the study formed adequate measurement models
and thus provided evidences for the construct validity of the measures. Table 1 shows the fit
indices of the measurement models. Table 2 shows the descriptives of the constructs.

Table 1: Evaluation of measurement models for the constructs used in the study.

Constructs 12 df p NNFI CFI GFI AGFI RMSEA RMR
Market Culture 5,62 2 0.06 0.97 0.99 0.99 0.96 0.07 0.009
Clan Culture 2,08 2 0.35 1.00 1.00 1.00 0.98 0.01 0.005
Hierarchy Culture 14,11 2 0.00 0.87 0.96 0.98 0.88 0.08 0.018
Adhocracy Culture 47,52 9 0.00 0.94 0.96 0.95 0.87 0.09 0.029
Innovation performance 39,15 9 0.00 0.97 0.98 0.96 0.91 0.07 0.032
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Table 2: Descriptive statistics for the constructs used in the study (N=138).

Constructs M SD 1 2 3 4 5
1.Market Culture 14,5782 1,56162 (0.74)
2.Clan Culture 14,3145 1,55881 ,452 (0.71)
3.Hierarchy Culture 14,7613 1,40915 271 ,316 (0.67)
4.Adhocracy Culture 22,2747 3,10532 ,440 ,351 ,320 (0.83)
5.Innovation performance 20,6247 4,09616 ,203 ,139 -,014 ,199 (0.89)

Reliability coefficient alphas are presented in diagonal in parentheses.
Correlation is significant at the *P<0.05 - **P<0.01

4.2. Structural models

The hypothesized model was tested with a confirmatory modeling strategy approach. The
model tests the relationship between culture types (Adhocracy, Market, Clan, and Hierarchy)
and innovation performance. The results of the Standardized Solution of the Basic Model and
The tested model and the T- values of the Structural Model are shown in Figs. 2-3

The model generally demonstrates a good model fit indices, but some paths in the models
are not significant (three insignificant paths between MC — IP, CC —IP and HC —IP, the path
values < critical t- value 1.96).

Other goodness of fit values in the model are analyzed; it is showed that the model produces
quite good values in terms of all goodness of fit criteria, hence, as such, can be easily
accepted by. For example, the chi-square value (721.80) degrees of freedom (242) ratio is
between 2-5. Likewise, RMSEA (0.073), CFI (0.91) and GFI (0.84) values indicate a good
connection.

In addition, AIC (837.80) and CAIC (1112.52) values of the model are lower than the
independence model (respectively 5897.63 and 6011.31) and the saturated model
(respectively 600.00 and 2020.97) values .
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Figure 2: The tested model and the Standardized Solution of the Basic Model
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Figure 3: The tested model and the T- values of the Structural Model
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4.3. Hypothesis testing

Figure 3 is examined, it is seen that there is a positive but non-significant relationship
between Market Culture (MC) and innovation performance (IP), so H1 not supported by the
findings. Clan culture (CC) demonstrated a negative and non-significant relationship with
innovation performance, so H2 not supported. Also Hierarchy culture (HC) has a negative
relationship with innovation performance, but not significantly, so H3 not supported by the
findings. On the other hand, it is seen that adhocracy culture (AC) has a significant and
positive direct impact on innovation performance, so H4 is supported.

5. Conclusion

According to the results of research, there is generally a significant relationship between the
cultural types of hotel companies and their innovation performance.

In particularly, hotel businesses, with adhocracy culture, have certain features such as
entrepreneurship, innovation, and risk taking, so their innovation performance is higher than
the other culture types (market, clan, hierarchy).

The hotels, dominated by the hierarchy culture, have such as order, rules and regulations,
uniformity dominant attributes, so innovation performance is low and negative in these
hotels.

In the same way, because the hotel companies, with clan culture, have some dominant
features such as cohesiveness, participation, team work, sense of family, their innovation
performance is affected negatively.

Innovation performance is positive and high in the hotel businesses with market culture. In
these hotels have some dominant attributes such as competitiveness and goal achievement.

On the other hand, adhocracy culture is the most dominant culture type in hotel companies.
This was followed by hierarchy culture, market culture and clan culture.

Hotel enterprises are generally in good condition in terms of innovation performance.
The study contains the results of an initial investigation, conducted to fill the gap in the

literature (relationship between organizational culture and innovation performance). In this
respect, the research is original and contributes to the literature.
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Processes and Business Process Management (BPM) have recently become
very frequent topic of many experts from the theoretical and practical fields.
BPM can be classified as a new trend of management of the organization; but
on the other hand it is not only perceived as a novelty, but as a necessity for
organizations. By allowing companies to enforce their innovation capabilities
with greater transparency, agility, compliance, quality, efficiency, BPM
therefore plays a central role in shaping of high performance. The paper deals
with the area of Business Process Management and its theoretical background.
Evolution, importance, implementation and benefits of BPM are discussed and
its impact on innovation growth in the companies. The practical part deals with
research of current state of BPM implementation in Slovakia. The research was
carried out on selected Slovak enterprises in the years 2011 and 2012. The
research is focused on several aspects related to Business Process
Management such as examination of the reasons why managers decide to
implement BPM in their businesses, the level of process mapping in
enterprises, as well as the detection of limitations of process management.

Keywords

Business Process Management, BPM Implementation, BPM in Slovak Enterprises,
Processes.

1. Introduction

Under influences of environment development, the previously established and successful
methods and approaches in the management are losing their effectiveness. The most
important characteristics of the contemporary world are significant changes in the
environment. Sudden and dramatic changes are forcing management of organization to
seek, adapt and develop new approaches. Making changes in management approach is
becoming a prerequisite for achieving the competitiveness and very often even a survival in a
competitive environment. One of the approaches that greatly influenced the development of
the theory and practice of management at the end of the twentieth century was the business
process management approach (BPM). Effective BPM improves the organization's ability to
anticipate, manage and respond to changing market conditions and to maximize exploitation
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of market opportunities. Proper implementation of BPM can also reduce inefficiencies and
errors arising from the redundancies. Maintaining business flexibility through effective
process management is currently crucial to maintaining competitive advantage.

In the article we would like to discuss the development of approaches in management
towards BPM approach, the advantages and benefits organizations can gain from BPM,
outline its implementation and presents and discuss the results of the research of BPM
implantation in Slovak enterprises.

2. Evolution of Business Process Management

Early stages in evolution of management were characteristic with great simplicity and low-
level changes. These stages of management could be named as an intuitive management.
They were based on the sharing of experience and knowledge of "generations" without
creation of comprehensive management theory. Later, the industrial revolution had
significant influence on management. The new approaches to production emerged as
development of division of labour, production line and intensification of production caused
the need for "an organized approach to management". As a respond the scientific and
administrative management principles were created. [1] These classical principles of Taylor
and Fayol were used for the long time and they are known as a ,functional approach to
management”. Fayol, as a founder of functional management, named the basic management
functions as a planning, organizing, commanding, coordinating and controlling and also
divided activities of the company into business functions such as accounting, finance,
production, distribution and others. [2] Although in the theory of management other
definitions of the basic functions and activities of management can be found, in general, they
are applications of the same principle that aim to break down the complex management
functions to a number of sub-functions. Functional approach in the management became the
basis for the determination of manager activities, for the enforcement division of labour and
specialization and reflected also in organizational design. In this approach organizational
structure is based and followed the configuration of functions and hierarchies in organization.
Functional approach dominated in management for most of the past century. Later, also
these principles started to show their limitations and forced companies to search for new
approaches. Among new approaches we can find “process approach to management” as a
contrast to traditional functional approach.

The process principles were firstly outlined by M. Hammer in USA [4]. His approach to
management is known as re-engineering and it began to be applied progressively in the U.S.
companies from the early 80's of 20th century. Later in the 90's it began to appear in the U.S.
under the name of BPM - Business Process Management. U.S. companies previously
established and managed on the classical Taylor and Fayol principles (functional approach)
had slowly begun to realize the benefits of the BPM implementation.

When comparing these two approaches to management it should be noted that the basis of
the functional approach is division of labour and specialization and more focus on functional
departments and activities divided into these individual units. However, this functional
arrangement and division ceases to be effective in accelerating competitive environment, it
causes many problems - from slowing communication, duplication of unnecessary costs and
activities to the overall organization inflexibility. Process approach, by contrast, focuses more
on adjusting of weaknesses caused by functional approach and on process efficiency -
especially faster decision-making processes and communication. Transition to process
approach can identify and eliminate many problems that were caused by functional
approach. [3]
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Regarding Germany or Western Europe there is BPM initially conceived more pragmatically,
as a guide to improve the operational activities of the company. [5] Gradually a trend can be
noticed in these markets — BPM as a part of strategic management of the organization. It is
not just about one or two more efficient processes, but understanding that processes
streamline and change the functioning of the whole company.

When we look at Central and Eastern Europe, not excluding Slovakia, most companies that
are slightly larger and have a majority of the owners from Western European countries or any
partnerships with Western Europe have to automatically adapt to their management style to
obtain competitive advantage. This is particularly typical for banks and financial institutions
industry and energy companies and gradually the trend of BPM extends to the whole market.
(3]

Nowadays in Slovakia there exist many firms offering consulting services in the area of BPM,
many professionals who are interested in this subject and try to develop and refine
approaches, standards and tools to effective modelling and managing processes in
organizations.

3. BPM and its implementation

In the literature we can find a lot of definitions of Business Process Management. According
to Smida [6] BPM represents control schemes, methods and instruments for ensuring
maximum performance and continuous improvement of inter-enterprise processes, based on
clearly defined organizational strategy.

The objective of BPM is to develop and optimize the operation and functioning of the
organization so that it can efficiently and effectively respond to customer requests. The
purpose of proper process functioning is the determination of personal responsibility for the
processes and for each activity and system of process performance measurement with the
purpose of monitoring and evaluation of each process. [7]

When deciding why to implement business process management it is important to
understand what are the main benefits of BPM. Benefits can be found in all areas of
organization: reducing in exposure time of orders, orders increase without any errors,
shortening the total purchasing time, reducing the time to develop new products and the
reaction time to customer requests, clearly defined competencies of employees, simplifying
and clarifying workflows, streamlining the organizational structure, outsourcing of support
processes, orientation on key processes, effective use of modern methods and process
management tools.

Of course there are much more benefits, but their importance, amount and character are
influenced by the characteristics of each organization.

The transition from functional to process management is considered as the most laborious
manager’s step. In addition to technical and organizational changes, changing attitudes and
skills of human resources should be particularly taken into account. The principle of business
process management system cannot be understood only in the arrangement of basic
processes in the organizational and management structure, but primarily as a change in
behaviour of the action’s and activities’ owners. [8]

For the above mentioned reasons some barriers of the transition to process management are
defined as: [8]

¢ unwillingness to adopt changes at all levels of management, disagreement to change,

e unpreparedness / unwillingness of employees to assume the competency and
responsibilities,
e threat of degradation of employees' jobs, threat of losing power,
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e too much operative problems, not too much time and willingness to support changes,

e lack of communication of reasons and the expected effects of transition to BPM,

e lack of commitment of senior management to process management,

e unclear, respectively incorrectly defined objectives of the process management
transformation,

e lack of knowledge on methods and tools of process management,

e concerns of staff redundancies.

From these defined risks/barriers it is clear that their elimination is possible only under
conditions of systematic communication of strategic plans with employees and their
continuous professional development. It is important to convince employees that change is
needed and why, that the change will bring positive results for the organization and how and
what behaviour is expected from each employee. [8]

Implementing BPM not only requires a basic understanding of the risks and limitations, but
also a deeper understanding of the possibilities of using different tools and approaches.
Selection of procedural methods should be connected with the organization's requirements
and conceptions, but also with the skills and abilities to use the tool. The research followed
the application of these instruments and the extent to which managers use software support.

Apart from the implementation of process management there are other tools and methods
that are related and linked to business process management: [3]

e ABC (Activity Based Costing)

o ABM (Activity Based Management)

e BPM (BPI - Business Process Improvement)

e BSC (Balanced Scorecard)

e SCM (Supply Chain Management)

¢ Quality Management Systems (ISO, EFQM, Six Sigma)
e CRM (Customer Relationship Management)

e and others...

On today's market (in Slovakia) we can choose among multiple software tools which can
model, analyze and simulate processes. These tools usually use a graphical visualization
and process description.
Some instruments are easy to manage, others offer comprehensive solutions. We could
divide these into three groups: [9]

e Mapping Tools (Process Wizard, Visio, ...)

e Modelling Tools (ARIS Toolset, System Architect, ...)

¢ Modelling and Simulation Tools (ProVision, QPR Process Guide, ...)

4. The level of BPM implementation in Slovak enterprises
As mentioned in the theoretical part, process management may be on the one hand very

useful, but on the other hand, its implementation is not easy. Current status of Slovak
companies on this issue was determined through research (2011-2012) regarding the level of
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implementation of BPM, manager’s attitudes to its benefits and the use of tools and methods
of quality management.

4.1 Nature of the survey

A pilot survey was conducted in 2011 as well in 2012 by questionnaire and by structured
interviews in companies operating in Slovakia in various sectors in order to obtain an
overview of manager’s attitudes to BPM.

The number of surveyed companies in research was: 218
Companies were divided into several sectors:
e [ndustrial production: companies in the engineering, food processing, electronics and
other industrial sectors. This was the largest group of total surveyed companies: 33%
e Services: companies providing logistics and marketing services: 30%
e Information and communication technologies (ICT): 14%
e Financial institutions
e Consulting
e Trade
e Tourism

Concerning the size of companies, a significant percentage (approximately 36% and 32%)
consisted of large and medium-sized enterprises, micro and small companies built a small
interviewed group.

4.2 Structure of questions

Questions were divided into two areas. The first area consisted of four questions to
determine the current status of process management and its perspective on the importance
perceived by managers in selected companies. Each question offered several types of
responses. Second series of questions was designed with the intention of ascertaining the
state use of systems of quality management or planning the implementation of these
systems, among which were the ISO (9001, 14001, other), TQM - Total Quality
Management, EFQM - Excellence Model and the CAF — Common Assessment Framework.
The same question was laid for the implementation and for implementation planning of the
following methods: ABC - Activity Based Costing, BSC - Balanced Scorecard, BPI - Business
Process Improvement, SCM - Supply Chain Management, CPM - Corporate Performance
Management, Lean Manufacturing, Six Sigma.

Example of questions in questionnaire and structural interviews:

e In what areas does the manager/company see the importance of BPM
implementation?

e How would you describe the level of BPM in your company?

e How are the processes described/captured in your company?

e Does the company use software to support BPM?

e Does the company have implemented any of the quality management systems?
Which one do you plan to implement?

o Which of the following methods does the organization have already implemented?
Which is / are (not) planning to be implemented?

e From the perspective of process performance measurement indicate a favourable /
unfavourable opinion:
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- Is there a defined performance indicator for every process?
- Is there a defined periodicity of recording value of performance indicator?
- It there an IT support for measurement and evaluation of performance indicator?

- Are there settled correction actions in case of overload (violation) of defined
value of performance indicator?

- Are there records of process costs in last period?
- Is measurement of business process base for their improvements?

4.3 The survey results

The survey results were recorded individually and based on structured interviews,
supplemented by observations of managers. Managers reported several issues, ideas and
multiple answers to each individual question. As the greatest importance of the
implementation of BPM respondents (50%) reported satisfaction of improvement of external
customers in 2011 and reducing of overall costs by optimizing processes in 2012 (almost
59%).

4.3.1 BPM implementation

When surveying the level of BPM in 2011 we met a combination of guidelines and manuals
of described processes in companies and also their measurement and evaluation. Over 14%
of companies confirmed that they do not have process management implemented and they
do not describe and measure processes at all. Within this category we include mainly micro
and small enterprises. The use of process normalization models (ABC, BSC...) and the
strategic realignment process management has been the domain of medium and large
enterprises. In comparison to 2012 only 9% of companies stated that they do not need
process description or process measurement. More than 36% of mostly large companies
measure and control their processes. In Table 1 we can see the level of BPM implementation
in both years. We can see the positive trends in BPM level implementation when comparing
the situation in 2012 with 2011.

Table 1 Level of BPM implementation

Level of BPM implementation 2011 2012
No processes determination 14% 9%
Process descriptions 36% 36%
Process descriptions, graphical process

maps 17% 33%
Process measurement and management | 32% 36%
Process management with help of BPM

methods 15% 12%
BPM implemented, process innovations

and strategic goals optimalizations 21% 26%

4.3.2 Level of BPM implementation

For those businesses which reported describing internal processes or measuring them we
tried to capture the way of describing and mapping these processes. The most common
response (67% in 2011, 61% in 2012) was describing and depicting processes with help of
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their own systems and standards - Word, Excel, Pohoda nadstandard, ... Others (35% in
2012) reported capturing processes by describing in the quality manual (ISO standards).
Very few businesses (2-8%) are on the other hand using specialized methods to map
processes, such as IDEF (Intergrated Definition) - IDEF1X, IDEF14, IDEF12, BPMN
(Business Process Modeling Notation) and EPC (Event-driven Process Chains). To conclude
we can say that company mostly developed and used own systems and standards rather
than standard or available methods.

4.3.3 BPM support

When asking managers if they use any software to support process management, 69% of
managers reported negatively. By contrast the year 2012 showed that 66% of respondents
use software tools to support the process management in the company. Regarding the
company size, micro and small enterprises indicated little or no use of software supporting
BPM. The second year was more represented by large and middle sized companies.
Maximum use and benefit of such support was recorded in industry, financial and IT sector.
In contrast, the less utilization was in counselling and tourism. The most frequently
mentioned software tools were ARIS, ARIS Business Architect, QPR, Compass, Process
Wizard, Nimbus, Arriba, SAP Wave and many others. Table 2 shows the comparison of both
selected years regarding the software support.

Table 2 Software support for BPM

Software support for BPM 2011 2012
YES 31% 66%
NO 69% 34%

4.3.4 Management systems

In the second question area we focused on the use and status of implementation of quality
management systems. ISO standards were the most frequent answer to this question; about
58% in 2011 and 56% in 2012 of these companies have ISO standards already
implemented. 9%-13% of companies plan to implement them. The in the questionnaire
offered systems - ISO, TQM, EFQM Excellence Model and CAF - companies reported Total
Quality Management as the second most popular, as well as in order to implement similar
systems in the near future. The remaining number of respondents gave a negative response
with regard to implementation of planning systems in the future. In terms of company size,
which stated ISO standards as implemented, it was the domain of medium-sized and large
enterprises. Quarter of respondents, mainly small businesses, recorded that they are
planning to implement ISO standards. The absolute lack of interest in the implementation of
specific methods was the one of the CAF model - a common system of quality assessment
(Common Assessment Framework) as showed in Table 3. In terms of industry and sectors,
implemented ISO standards were prevailing in the area of IT and other industries and the
planning implementation for the foreseeable future was dominated by consulting companies
and tourism.
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Table 3 Quality management systems implementation

Quality management systems 2011 2012

ISO 58% 56% IT, industry, trade sector
TQM 21% 16% IT, industry, tourism sector
EFQM 4% 2% Financial sector

CAF 2% 2% Financial sector

4.3.5 Methods of process improvement

The situation of the established methods of continuous process improvement (ABC, BSC,
BPI, SCM ...) was answered in other set of questions directed to the implementation and the
planning implementation of these methods. Up to 55% of companies stated that the methods
are not implemented. BPI with 21%, ABC with 17%, BSC and SCM both 15% were the most
commonly used methods in 2011. Six Sigma, Lean manufacturing and CPM ended up with
less percentage. Interest in the implementation of Balanced Scorecard showed 8% of
companies questioned. Again, as shown in the previous question, large companies
accounted for the highest percentage in the use of these methods and in their planned
implementation. Financial institutions and trade led the chart on the use of ABC, BSC and
BPI methods. IT and other industries dominated the SCM, CPM, Lean Manufacturing and Six
Sigma. The comparison of methods used by companies in 2011 and 2012 is showed in
Table 4, as well as the sectors most represented.

Table 4 Business process improvement methods

Business (process) improvement methods |2011 (2012

ABC 17% |16% IT, industry, finance sector
BSC 15% |15% IT, consulting sector

BPI 21% [(13% IT, consulting sector

SCM 15% [12% IT, trade sector

CPM 1% [12% IT, trade sector

Lean Manufacturing 1% [13% IT, industry sector

Six Sigma 13% |25% IT, industry sector

The last question was about expressing the manager's views on process performance
measurement. Most managers agreed and expressed the answers to individual questions in
the affirmative way, what indicates the interest and putting the importance on the necessity of
BPM and its tools.

5. Conclusions

The pressure of globalization, new economy, accelerating scientific and technological
progress creates a need for changes that will enable to make better use of natural, financial
and human resources. Limited resources in terms of long-standing sustainability of growth
lead to economical and efficient use. "Doing the right things in the right way" (P. Drucker) is
famous thought applied in the process approach. Principles of BPM build the basis to
increase competitiveness, which many Slovak companies have not realized yet. The survey
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showed the manager's awareness of major importance in the BPM implementation to
maximize the benefits for the customer, as well as minimize unnecessary, redundant
processes.

On the other hand, processes in enterprises are described according to own company’s
standards or with the aim to include them into the quality manual for the implementation of
ISO standards. In the transition process only large companies usually invest considerable
money in process modelling tools. The survey confirmed this statement. As expected, 1ISO
standards are and will be the quality management system that is mostly implemented by
Slovak companies. Other systems and methods are less significant for small enterprises, for
large they mean the next steps of process improvement, mainly in the industrial sphere.
From mentioned statements and survey’s results we doubt whether managers do not
confuse process management with managing processes that is required by implementing of
quality management systems.

From the above described reasons of BPM implementing, managers agreed on advantages -
increasing benefits for the customers while reducing overall costs by optimizing processes.
The interviews did not reveal other meanings, which are more essential, especially
supporting strategic business objectives and clearly defined competencies and
responsibilities in the processes. This confirms that managing of processes is more than
familiar to managers, but BPM is not applied.

Small hope for the BPM implementation and its growing importance was revealed in
manager’s attitudes to process performance measurement. The opinions and answers
showed a positive approach to process measuring leading to their improvement, hence the
use of various tools to optimize processes and IT support.
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In the highly competitive health care market, corporations need to develop successful
new services that meet the needs of customers. However, little has been written about
how new health services are developed and to what extent should patients be involved in
the development process. Furthermore, little in-depth research has been conducted into
how entrepreneurial opportunities can be developed by health care organisations from
patient-oriented services.

The paper reviews relevant literature and develops a model that investigates and
explores the level of patient involvement required for successful new service
development and how these new services could aid the cases organisations with
establishment and growth in the sector of mental health hospitals.

Qualitative research techniques were applied to address the research questions. The
preliminary findings show that health care organisations should adopt service innovation
processes, involving users in the design and development of new offerings. This will
also give them the ability to identify further entrepreneurial opportunities in the wider
sector of health services.

Keywords

Service Innovation; Corporate Entrepreneurship; New Service Development; Customer
Orientation; Health Care Services

1. Introduction

It is widely accepted that innovation has assumed great importance for organisations in
sustaining their competitiveness (e.g. Tidd et al, 2005; Bernstein & Singh, 2006; Ussman et al,
2001; De Propris, 2002). Blumentritt et al (2005), whose study concentrates on how
entrepreneurs develop internal cultures that may inspire and impel innovation, argue that
continuous innovation requires organisational systems and procedures that are embedded, so
as to ensure growth. From an entrepreneurial point of view, Simmons et al (2009) state that
entrepreneurship creates value through innovation, seizing business opportunities. But little
research has been conducted about new service development in the health service industry,
with only a select number of notable works available: Duncan and Breslin, 2009; Windrum and
Garcia-Goni, 2008. This paper focuses on the mental health sector, investigating the
opportunities for development of mental health care in Greece.

It becomes apparent that there is a noteworthy improvement in the areas of
decentralisation of mental health services in Greece (Madianos et al, 1999). Yet there is much
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still to be done in terms of quality and delivery of mental health care services. What is more, the
mental health service sector is not very highly exploited. There are few private independent
hospitals of this kind across Greece, even though the public sector appears not to satisfy the
needs of the patients. The organisation that is the focus of this study is a leading player in the
area of diagnosis, prevention, and hospital care in Greece. Euromedica Group is mainly
involved in the foundation, organisation, and operation of clinical and scientific centres. In 2008,
Euromedica recognised an unfilled niche in the market for health care, that of mental health
services. Following extensive market research into this area of the health care market, including
the limited availability of such treatments geographically, the organisation decided to invest in
and develop their own services in this area.

This article responds to calls for the further development and investigation of the concepts
of customer participation in the new service development process as well as of the link between
innovation and entrepreneurship (e.g. Jones & Rowley, 2011; Melton & Hartline, 2010). It also
attempts to bring a promising entrepreneurship lens to the still emerging field of service
innovation in mental health care. On one hand, the aim of this study is to advance previous
service innovation theory by associating with the entrepreneurship theory, while on the other,
seeks to extend previous knowledge regarding the benefits of customer participation in new
health service development.

This study adopts qualitative research techniques, following the advice of Rohrbeck and
Gemiuinden (2011, p. 234), who state, “for research fields that are relatively new and about
which the knowledge is limited, a qualitative research design is recommended.” The preliminary
findings are based on in-depth élite interviews with higher executives of the Euromedica Group,
as well as with the administrator of each psychiatric hospital. The aim was to investigate issues
relating to innovation, entrepreneurship, and customer orientation from the standpoint of
management. The next sections of the paper include the evaluation of main findings with
detailed discussion and implications for the literature. Finally, managerial implications and ideas
for future research can be found at the end of this paper.

2. Innovation and service development in health services: The

development of a conceptual framework

The health care industry is one characterised by innovation (Bowers, 1987), with hospitals
often acting as leaders in innovation as new treatments and technologies in this arena emerge
daily. However, this rapid rate of change can often stifle organisations who may not have the
resources to keep up and will end up suffering from business inertia (Rohrbeck & Gemiinden,
2011). Other potential problems regarding innovation in the health care can lie in the
bureaucracy and other such problems often associated with the industry (Duncan & Breslin,
2009; Bellou, 2010). Efforts to ameliorate problems and issues such as these have been
illustrated in research by various authors (e.g. Nijssen et al, 2006; Menor & Roth, 2007) who
suggest a rigid, systematic approach to new service development as being able to provide a
more effective approach to successful innovation.

In addition, corporate entrepreneurship may be defined as an organisational capability,
which promotes entrepreneurial behaviour within organisations in order to overcome internal
barriers, challenge bureaucracy, and encourage innovation through novel business schemes
(Salvato et al, 2009; Echols & Neck, 1998; McFadzean et al, 2005). It is a concept that is often
associated with competitive success and is said to be achieved through various methods.
Similarly, Kraus and Rigtering (2010), who see corporate entrepreneurship as a company
philosophy, cite that corporate entrepreneurship is a strategy that improves firms' innovative
capability and raises employee satisfaction.

Furthermore, new service development activities are of vital importance, as they
strengthen current business and create the potential for new business ventures (Frambach et
al, 2003; Igel & Islam, 2001). The necessity to develop new services is of particular importance
in the health care industry due to the nature of the services provided. Smith et al (2007), who
implemented five different models on the design and development of new health care services,
found that in order for a development process for health services to be successful the service
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design should harmonise with the organisation’s objectives and strategies and with the interests
and expectations of the key stakeholders (government, health board, etc.). Moreover, service
design should focus on users’ needs and involve both customers and a range of other
stakeholders, such as front-line staff, managers, and so on, in the development process. In
addition, the process must be well-structured, flexible, and fast.

It is also widely recognised that customer-oriented businesses improve customer
satisfaction and deliver better service quality (e.g. Hartline et al, 2000). This point is particularly
relevant to the health care industry as health services need to be modified for individual
patients, balancing their medical needs so as to increase efficiency (Berry & Mirabito, 2010).
Furthermore, increased customer orientation seems positively to influence medical scientists'
working practices and their sense of professional expertise (Cohen et al, 2004). Another
important point is the increased access to information regarding health care now available to
customers. This has led the current health care experience to move from simple procedures
and services, towards a holistic process that starts before admission and is completed after
discharge (Ford & Fottler, 2000). All this implies that executives must always consider effective
ways to provide health care services. Wood et al's (2000) study, suggests that health care
organisations should focus on new approaches, such as customer orientation, to achieve
patient satisfaction. Similarly, Lord (1989) concluded that the aims of involving patients are
generally to advance health outcomes, raise satisfaction, and/or reduce cost.

In recent years, users of psychiatric services have taken a more active role in their
treatment and hospitalisation. Research by Barnes & Wistow (1994) and Campbell (2001) found
that until the early 1980s, patients used to be passive recipients of their treatment, having no
participation in and little influence over the services they used. Indeed, the World Health
Organization (1990) advised that patients should be involved in the decision-making process
with regard to their treatment, yet it has been reported in the literature that mental health
patients have not been treated with equal consideration as other types of patients (Lammers &
Happell, 2003).

Nevertheless, many changes have occurred since the 1980s that have led to mental health
patients gaining increased influence over the services they receive, including users having
increased control of their care and the decisions involved, and better availability of knowledge of
the types of treatments delivered. Based on these findings, a conceptual framework (Fig. 1) has
been developed in order to address the following research questions:

o What is the role of customer (and of the market) in the development of health services in
Euromedica Group?

e How does Euromedica Group exploit innovation in services so as to engage in corporate
venturing?

The framework conceptualises new service development and entrepreneurship in the
health care industry. It offers a holistic approach to strengthening an organisation’s position in
the health care market by developing new service offerings and identifying business prospects,
whilst satisfying and gaining loyal customers. From a theoretical perspective, this framework
highlights the interactions between the research concepts within an organisation, as well as the
entrepreneurial and new service development opportunities within the mental health and
rehabilitation sector. The framework is developed to guide research efforts and to provide
insights for managerial practice. The proceeding section of this paper explains the elements of
the framework.
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Figure 1 Conceptual framework for New Service Development through Corporate Venturing in the Health Care industry

2.1 Driving Forces

Figure 1 recognises that competition in the health care industry and environmental
uncertainty are the key external driving forces that require the organisation to pursue strategies
for growth. As will be been shown in the research context section, the health service industry is
now characterised by increased competition and the growth of large enterprises offering a wide-
ranging selection of services. Consequently, this has led to a decrease in the number of smaller
specialised firms.

The second driving force is the instability of the Greek health care industry. This is the
result of a number of factors: Firstly, as Greek political power is frenetic in its longevity (with
leading political parties, only possessing power for what is often a very short time); policy
regarding health care is continually changing. Secondly, the many problems regarding cash flow
and payment delays of insurance funds, and in turn hospital funding and revenues. Lastly, the
great concern felt by many Greek citizens regarding hospital fees. It is important to mention that
considering the conditions of competition in the Greek private health care market and the
political, business, and social climate in the Greek society, these are major forces pushing
health care organisations to seek innovation and exploit business prospects.

Identification of entrepreneurial and new service development opportunities

Figure 1 also portrays two driving forces that urge firms to undertake several initiatives and
approaches related to their growth. These are classified into four research efforts: service
innovation, corporate venturing, new service development, and customer orientation. The
combination between the first two seems to play an important role in the identification and
exploitation of entrepreneurial opportunities, while the interplay of the latter two contributes to
the creation of satisfied customers.

Many authors believe innovation and entrepreneurial activities to be intrinsically linked
(e.g. Zahra, 1996; Thornberry, 2001). We may conclude that entrepreneurship and innovation
are complementary activities, with innovation as the source of entrepreneurship and
entrepreneurship enabling innovation to prosper, create value for the organisation, and improve
business performance (Zhao, 2005a). Likewise, many researchers conceptualise corporate
venturing as the actions of individuals or teams within organisations that lead to innovation of
processes or products (e.g. Antoncic & Hisrich, 2003; Walton, 2003). Conversely, some authors
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support the view that service organisations should focus on the needs and preferences of their
customers and turn their innovation efforts in this direction (e.g. Fuchs & Schreier, 2011;
Kandampully, 2002).

Successful service innovation is likely to involve existing and potential customers in the
new service development process, in so doing the customers’ needs are better understood
(Morden, 1989). It is clear in the literature that inputs of information about actual and potential
customers guide successful and customised offerings (e.g. Zirger & Maidique, 1990; Cooper &
Kleinschmidt, 1988). Gronroos’s study (2007) suggests that the development of a new service
offering should be implemented by people who fully understand the requirements and the
preferences of the customers. This is particularly valid in mental health services, as user
participation improves the psychological situation of the patient and enhances the quality of the
offering. This leads to a more active user, who can contribute to his/her treatment.

3. Research context: Euromedica Neurological Services

In recent years, the Greek health care industry has become characterised by significant
changes involving mergers and acquisitions between companies in the three broad areas of
activity (general clinics, obstetric and gynaecological clinics, and diagnostic centres). A result of
this trend is the prevalence of multi-purpose business groups for medical services, which offer a
full range of services for diagnosis and treatment. The competition between private health units
is particularly intense with several factors affecting the increase of demand for private health
services (e.g. gradual aging of the population, emergence of new diseases, evolution of medical
science and technology, etc). However, mental health care sector is not very much exploited by
the Greek healthcare groups. There are few independent hospitals of that kind across Greece
and it becomes apparent that public sector cannot satisfy the needs of patients. This leads to
the conclusion that this underdeveloped area of healthcare has much room for growth in both
new quality service development and, business expansion.

Euromedica Neurological Services is the leading provider of private mental health
treatment and associated care services in Greece, with a network of 3 acute hospitals and care
homes (Thermaikos, Castalia and Galini), which employ more than 350 people. The
organisation offers a range of inpatient, outpatient, day patient and residential treatment
programmes, as well as therapy services that include condition management programmes as
well as psychological and psychiatric services, such as secure and step-down services,
complex care and rehabilitation services. It also provides autism services and care of the
elderly. It continues to establish new services each year in partnership with government bodies.

4. Corporate and hospital-related research

This study aims to investigate issues regarding innovation, entrepreneurship and customer
orientation from the management perspective. All things considered, “the role and responsibility
of top management is to deliberately create processes (regarding innovation and corporate
entrepreneurship) that are carefully cultivated and maintained through cultural and structural
design” (Kemelgor, 2002, p. 70). The corporation and hospital-related side of the research
reveals the viewpoints of the executives and higher-level managers of the Euromedica Group
as regards the innovative and entrepreneurial activity of its mental health hospitals and how
they take in the participation of patients in the new service development process.

4.1 Data collection method

In-depth élite interviewing was adopted as the primary data collection method, because of
the nature of the research purpose. This technique provides a deep and rich investigation of
executive viewpoints regarding entrepreneurial activities and the development of customer-
oriented services. Elite interviewing is not a common research technique and has not been
broadly mentioned in the business literature on in-depth interviews (Ozdemir, 2007; Welch et al,
2002). Elite interviews, though, offer valid and reliable data on the central questions of this
research project. Richards’s study (1996) reports that the élite interview process assists the
researcher in appreciating the perceptions and values of the interviewee; essentials that cannot
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be found in documents or records, but which influence decision-making. Another study by
Goldstein (2002) suggests that researchers should adopt élite interviewing to seek information
from a specific sample of officials (élites) to generalise the outcome in connection with their
characteristics or to search for particular information.

The researchers had initial discussions with key informants, who were very interested in
the study and helped considerably in its execution. Apart from those discussions, they prepared
a letter providing information about the research and its objectives as well as the type and
number of sample required. This letter also mentioned privacy (personal confidentiality) and
potential benefits for the hospitals. After confirmatory feedback was received, further
discussions took place to arrange the date and time of the interviews. The interviews were
carried out at the headquarters of the Euromedica Group as well as at the chosen hospitals.
Interviews were tape-recorded for future analysis and assessment and lasted 50 to 80 minutes.
4.2 Survey Instrument

Interview questions were derived from the innovation-management, entrepreneurship, and
customer-orientation reviews of the literature and were prepared for the analysis of both the
new patient-oriented services development and the ways these new services might aid the
Euromedica Group with establishment and growth in the sector of mental health hospitals. It
was also essential to conclude whether the organisation and its hospitals have their own
procedures and tools to support such projects. The questions covered topics related to: the role
of administrative and medical staff in innovation activity, the level, and type of market research
undertaken on user- oriented service development, and the management practices engaged
when developing new services.

4.3 Sample

Data collection was based on in-depth élite interviews with, on the one hand, members of
the Board of Directors and other top executives, while, on the other, with executive managers
from mental health hospitals. The former group consisted of the: Chairman, Vice-Chairman and
CEO, Business Development Director, Quality Director, Medical Services Director, Nursing
Director, Patient Services and Admissions Director, as well as the CEO of Euromedica
Neurological Services, who is responsible for the Group’s mental health care activity. They were
chosen to provide information about the overall innovation strategy and new service
development methods, activities and initiatives of the hospital chain, whereas the latter group
(hospital managers) was expected to provide the same kind of information as regards the
hospital unit they operate in. A study by McDermott and O'Connor (2002) emphasises that this
approach offers a thorough understanding and a richer portrayal of the case being studied.
Participants were selected because they have deep knowledge of Euromedica’s innovation and
entrepreneurial activity, so the information acquired could be compared and treated as being
highly credible.

4.4 Data Analysis

Studies argue that qualitative research is of increased interest in health services (e.g.
Shortell, 1999; Sofaer, 1999); however, no considerable attention has been paid to the
approach and methods of data analysis (Bradley et al, 2007). Studies by Fossey et al (2002)
and Thorne (2000) report that qualitative research techniques establish guides and associations
between elements of data and therefore, data analysis is a compound and mysterious process
in qualitative studies.

Data analysis was performed throughout by a broad and thorough procedure as set out by
Creswell (2007). At the early stage of the qualitative analysis of Research Section I, interviews
were transcribed to produce manuscript that could be used to generate coding categories and
test theories. Before transcriptions were coded, each transcript was examined carefully to
enable a thorough understanding of its value. A guide to themes then emerged, using a
category system for data reduction and coding in line with both the initial theoretical framework
and the conceptions that had been developed by the interviewees. The next step followed the
process employed by Lindgren and O'Connor (2011), who classified interview data and
organised them thematically to compare organisation, operation and strategy among case study
sites as well as participants’ viewpoints. This systematic process concerns the description of
managerial practices, the interpretation of decisions and actions, as well as the search for
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patterns and correlations among data (Lindgren and O'Connor, 2011). Likewise, the study by
Pope et al (2002, p. 149) reports, “when conducting this coding analysis the researcher gives
consideration to the actual words used, the context, the internal consistency, the specificity of
responses that is more based on one's own experiences of respondents, and the big ideas
beneath all detailed information”.

As regards conclusion drawing and data verification, one would apply the notion of
Rohrbeck and Geminden (2011), who recommend that a researcher should follow the
theoretical framework, identify and assess rival explanations and make a case description.

5. Research findings
5.1 Innovation activity within Euromedica and its mental health hospitals

It is clear that senior executives of the Euromedica Group recognise the importance both
of the development of innovation and of entrepreneurial activity. Indeed, higher executives
identified many internal factors that stimulate innovation activity, such as: the evolution of
technology; the attitude of managerial and scientific staff towards innovation; the evolving needs
of patients; the quality of the service offerings; the need to remain competitive and to have
additional revenue from different sources in a time of crisis. As an external factor that
discourages firms from innovation, they identified legislation, both financial and social. The
management also claimed that tools are used to identify customer needs and assess the health
market, such as adequate information systems, questionnaires, and so on, despite the fact that
these have not yet been established in their psychiatric clinics. Informal, rather than formal,
processes of developing new services have been adopted.

It has also been found that the company is not rigorous in condemning efforts that fail, but
prefers to acquire knowledge from experience. In any case, few people claimed that the
company has created a system where innovation thrives without restrictions; most respondents
stated that further measures should be implemented to enhance the organisation's structure
and achieve better results. Participants argued that the stimulus of development encourages
innovative activity and Euromedica has shown that its business goal is to expand its activities in
all sectors of the health sector, and beyond national borders, as well as developing new
services that meet the growing needs of customers.

This last is particularly important, as management observed that customers together with
other stakeholders lead innovation efforts. Therefore, they have developed services that meet
the needs of patients and take into account their demands. However, the management team
claimed that patients are able to play a role in enhancing residential services in hospitals and
stressed that only some users of psychiatric services are able to contribute to the development
process. However, there were respondents who stressed that in psychiatric settings, there is no
culture and organisation such as to cater for the desires of customers and their integration into
the process of service development.

5.2 Venturing objectives and entrepreneurial activities of the Euromedica Group

It becomes clear that Euromedica seeks to establish a well-organised network of hospitals
and health centres throughout the Balkans area, providing all kinds of health care services and
meeting customer needs for high quality health care. As regards mental health, Euromedica
Group plans to establish an association of ten units and develop new structures for primary
care. This has great value as the market for primary care of mental health is quite
underdeveloped and there is ample scope for action. It also shows that Euromedica promotes
business ideas that seem to take into account both patient care and economic efficiency,
encouraging investors/physicians to own more than half of the shares in the new investment,
increasing the financial contribution where appropriate, and organising the new partnership,
utilising their knowledge and experience in the health sector.

5.3 New service development in Euromedica Neurological Services

Data show that Euromedica has developed in the last two years, inputting new services,
creating new departments and, collaborating with scientists to develop the Group. In the field of
mental health, it seems that two of the three psychiatric hospitals have taken significant
measures, through the upgrading of infrastructure and enhancement of services or by
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developing new ones, in order better to meet needs and improve their competitiveness.
Furthermore, it appears that the company wishes to expand its activities in the field of mental
health by adopting new practices; establishing new structures that will contribute to the
treatment of patients and enhance deinstitutionalisation, and utilising the knowledge and
expertise of scientists to benefit both society and its position in the market place. As regards the
operation of the hospitals, the plan is the expansion of services, aiming to gain more customers.

Overall, it appears that ideas for development mainly come from staff, the competition, and
the evolution of science; fewer are drawn from from customers and market research. It also
appears that the coordination between departments in developing new services is in need of
improvement.

5.4 Customer orientation and health services within Euromedica and its mental health
hospitals

Generally, it appears that Euromedica assesses the market, utilising a variety of tools,
such as statistics, reports, market research, observation of the competition, cooperation with
doctors, etc. Particularly in mental health, the company wishes to collect information about: the
demographic and social characteristics and the quantity of potential customers; the socio-
economic background; the status of the competition; the cost of potential investments;
economic benefits; and adequacy of the scientific staff. Furthermore, Euromedica aims to
establish solid relationships with doctors rather than with customers. However, the customer
viewpoint on services is taken seriously, as special teams were formed within hospitals to
improve services and increase customer satisfaction. Moreover, despite all the shortcomings,
the company is trying to adopt techniques to monitor queries and complaints and to create
mechanisms that would integrate patients into the design of new services and lead to initiatives
for development.

Nevertheless, it is worth noting that although there is no great flexibility in adapting the
services already provided, many people support the involvement of patients in the development
of new services. Specifically, in mental health services it is evident that hospitals make efforts to
build a trusting relationship with customers by providing high quality health care, arranging
repeated sessions with psychiatrists and other doctors, and maintaining constant
communication with both patients and relatives. Still, it is obvious that none of the hospitals
uses specific tools to assess customer satisfaction or respond to customer questions.

6. Discussion

This research is pioneering, insofar as it has developed a conceptual framework, which
introduces a new perspective to the literature of both innovation and entrepreneurship. The
paper contributes to the literature, combining concepts that were previously little explored,
particularly in conjunction. Generally, both the promotion of innovations through the creation of
new business ventures and the development of new customer-oriented health services are
underexplored areas of research (e.g. Svendsen et al, 2011; Rehme & Svensson, 2011; Zhao,
2005a; Johnson, 2001). The review of the literature has shown that those issues have not been
investigated at the same time, and, as was highlighted earlier, customers can contribute
significantly to the development of new services, which may boost business activity. As regards
the Greek health market, it appears that no similar research has been conducted. Putting all
these together, the conceptual framework incorporates these concepts and show their
combination and evolution from a different perspective.

As regards Euromedica, it appears that it does not regard patients or mental health service
users in particular, as capable of contributing to the service development process. It is argued
that they can only be a factor in improving the hospitals’ residential services. This illustrates
their role in the process, giving an answer to the first research question. What is more, it
becomes apparent that there is no culture and organisation that pays attention to their needs
and integrates these into the service development process. There is neither flexibility for
customisation nor adequate tools, processes and methods to track and respond to customer
complaints that would trigger growth initiatives. For that reason, many noted that an organised
effort on the part of the company would have superior results for patients. This is supported by
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the literature as a number of studies note that firms should make efforts and plans to appreciate
customers’ needs and accomplish those needs by developing specific services (e.g. Berthon et
al, 2004). Other studies also recognise that customer-oriented businesses enhance customer
satisfaction and deliver better service quality (e.g. Hartline et al, 2000). Therefore, health care
organisations should focus on new approaches to achieving patient satisfaction, as these have
increasing influence on the performance of the firm (Wood et al, 2000; Ford & Fottler, 2000).

Evidence also shows that Euromedica does not employ an official or formalised, but rather
a simple and informal process for the development of new services. Successful new services,
however, need a well-designed, carefully-coordinated process for their development (Edgett,
1994; Edvardsson et al, 1995). A service innovation process establishes a pathway for
developing new services and refers to the parallel and sequential activities that must be
adopted for the service to be produced (Smith et al, 2007; Edgett, 1994). It is clear in the
literature that this enhances the likelihood of success and leads to high quality service
innovation for organisations that adopt formal processes (Edgett, 1996).

Companies usually adopt formal development processes because they lead to new
product success. Such processes consist of stages, pre-specified activities, and evaluation
points that allow screening and analysis of ideas that may become profitable offerings (Cowell,
1988). A study by Slevin and Covin (1990) argue that firms need to attain an entrepreneurial
behaviour that will be supported by the appropriate culture and organisational structure. Another
study by Johnson (2001) adds that companies should build the appropriate structure and
develop the culture across the organisation that will promote entrepreneurship and innovation
and encourage employees to undertake the new business. However, findings revealed that
Euromedica has not promoted such actions.

Many respondents highlighted that there are gaps regarding the participation of staff in the
decision-making process and their cooperation with administration. Indeed, few were those who
advocated that the firm has built a system where innovation flourishes without constraints. Most
respondents believe that further actions should come about to upgrade the organisation’s
structure and attain better outcomes. It becomes apparent that Euromedica lacks a particular
plan and a proper procedure to run its innovation activities and this might well hinder or obstruct
the execution of its growth plans. Therefore, it should develop a strategic plan for the
implementation of service innovation. It is evident that innovation strategy provides a clear
direction for dealing with strategic issues - such as selecting the markets to enter and the skills
to develop - and focuses the effort of the entire organisation on a common innovation goal (van
der Panne et al, 2003; Oke, 2007). Euromedica should also focus on internal and external
resources to expand its operations into new markets/sectors and explore business opportunities
in order to improve its competitive positioning. All this evidence answers the second research
question, highlighting that Euromedica does not do much to exploit service innovation in
corporate venturing activities.

7. Implications for future research

The conceptual framework suggested in this study is not without limitations. The first
criticism relates to the adoption of customer orientation. Although the benefits of such a
viewpoint have been discussed, this may also neglect the vital importance of maintaining a
market orientation during the service development process. This is particularly true for the
health care industry, where policy makers and suppliers, as well as internal customer service
employees, often play a critical role in service delivery. Another area of criticism is that of the
relationship between corporate venturing and customer orientation. Although both topics are
discussed within this research, little is suggested concerning the relationship between them, and
this is therefore an area requiring further research. Additional areas in need of more extensive
research include the ways stakeholders (patients, medical staff, etc) are able to influence the
development of new health services, and how and to what extent customers benefit from the
corporate venturing process.




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

References

1. Alam, |. and Perry, C. (2002), ‘A customer-oriented new service development process’,
Journal of Services Marketing, Vol 16, No 6.

2. Antoncic, B. and Hisrich, R. (2003), ‘Clarifying the intrapreneurship concept’, Journal of
Small Business and Enterprise Development, Vol 10, No 1.

3. Barnes, M. and Wistow, G. (1994), ‘Learning to hear voices: Listening to users of mental
health’, Journal of Mental Health, Vol 3, pp. 525-540.

4. Barringer, B. and Bluedorn, A. (1999), ‘The relationship between corporate
entrepreneurship and strategic management’, Strategic Management Journal, Vol 20, No 5.

5. Bellou, V. (2010), ‘The role of learning and customer orientation for delivering service
quality to patients’, Journal of Health Organization and Management, Vol 24, No 4.

6. Bernstein B. and Singh, P. (2006), ‘An integrated innovation process model based on
practices of Australian biotechnology firms’, Technovation, Vol 26, No 5-6.

7. Berry, L. and Mirabito, A. (2010), ‘Innovative healthcare delivery’, Business Horizons, Vol
53, pp. 157 — 169.

8. Blumentritt, T., Kickul, J. and Gundry, L. (2005), ‘Building an inclusive entrepreneurial
culture: Effects of employee involvement on venture performance and innovation’, The
International Journal of Entrepreneurship and Innovation, Vol 6, No 2.




AUTHOR INDEX

JUNE 20-21, 2013
B ISTANBUL, TURKEY
INTERNATIONAL CONFERENCE FOR ENTREPRENEURSHIP
INNOVATION AND REGIONAL DEVELOPMENT 20 I 3

REGIONAL ECONOMIC
RESILIENCE THROUGH INNOVATION AND

ENTERPRISE



TH
BINTEHNATIUNAL CONFERENCE FOR

ENTREPRENEURSHIP INNOVATION AND REGIONAL DEVELOPMENT
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE

2013

JUNE 20-21, 2013
ISTANBUL, TURKEY

Aaron C.van Klyton 764 Dunja Vujici¢ 342
Abdullah Okcesiz 536 Dusko Lukac 109
Abetare Domi 353 Eleni Tsipouri 117
Abubakar S. Garba 231 Elpida Samara 718
Adem Bolikbasi 711 Emine Arslan Pauli 152,562
Ahmet Ozcelik 142 Emmanouil Stiakakis 778
Ahu Coskun Ozer 673 Engin Yiksel 494
Aida Abduzaimovic 45 Ercan Erglin 801
Akinleye Afolabi Ogungbemi 568 Evangelos Ergen 436
Aleksandar Vujovic 598 Evis Kushi 426
Aleksander Aristovnik 131 Fatma Avsar 693
Alibekova Gulnaz 471 Fatmir Stublla 419
Alper Altan 379 Gabriela Ivanus 664
Ana S. Trbovich 342,385 Gadaf Rexhepi 617
Anastasios G. Karamanos 14 Garifallia Daroglou 293
Andrea Oborilova 808 Gjorgji Mancheski 426,705
Angelina Taneva Veshoska 742 Gokcen Arkali Olcay 636
Anja Orcik 36 Grzegorz Leszczynski 25
Athanasios Geligiannis 293 Gunduiz Ulusoy 98
Avraam Papastathopoulos 85 Giirhan Giinday 98
Ayla Esen 683 Hale Glilbaz 693
Bala Mulloth 450 Hiiseyin Ozgiir Unsal 693
Besim Verdi Abdullai 280 Hyrije Abazi Alili 653,789
Betim Cico 749 lldiko Zedi 369
Bojan Jovanovski 461 Ingrida Geciene 333
Bojan Lekovic 369 loannis Bakouros 164,718
Branislav Fodora 757 Ivan Radojicic 598
Branko Trajkovski 749 Jadranka Svarc 221
Bratislav Stankovic 172 Jan Janac 587
Blinyamin Zile 142 Jan Kratzer 396
Candan Umut Ozden 693 Jana Subotich 385
Cem Bayrak 693 Jasminka Laznjak 221
Christian Lithje 510 Jelena Stankovic 412
Christos Georgiou 250 Jihene Chebbi Ghannay 75
Chrysostomos Stylios 718 Jodo Ferreira 193
Danijela Lalic 342,385,412 Judith Terstriep 510
Dashmir Istrefi 749 Julide Alan 152
Dejan Zivkov 757 Julide Alan 562
Deniz Okcesiz 536 Kadir Yasin Eryigit 152
Diana Antonova 541,552 Karen Anderton 311
Dimitar Nikoloski 426 Katarina Rentkova 587
Dina Williams 479 Katharina Simbeck 396




TH
BINTERNATIUNAL CONFERENCE FOR

ENTREPRENEURSHIP INNOVATION AND REGIONAL DEVELOPMENT
REGIONAL ECONOMIC RESILIENGE THROUGH INNOVATION AND ENTERPRISE

2013

JUNE 20-21, 2013
ISTANBUL, TURKEY

Kemal Kilig 98 Rene Wintjes 324
Lefteris Antonopoulos 718 Sabri Er 142
Ljiljana Bozovic 598 Sadudin lbraimi 617
Ljubomir Drakulevski 742 Sasa Vujic 45
Luis Farinha 193 Shenaj Hadzimustafa 617
Latfihak Alpkan 98 Shqipe Gerguri-Rashiti 653
Magdalena Sapata 25 Sladjana Gajic 412
Marek Zielinski 25 Slavica Rocheska 705
Maria Chrysovalantou Emmanouil | 778 Slobodan Vujic 45
Maria Mikela Chatzimichailidou 109, 607 Sophia Athanassopoulou 117
Maria Vlachopoulou 778 Soren Jensen 643
Marina Dabic 221 Sorin Mircea Axinte 664
Marjan Angeleski 426 Stavros Sindakis 817
Marjan Angeleski 705 Stefanos Katsavounis 109, 607
Marko Backovic 598 Stoyan Tanev 643
Marko Makipaa 607 Stylianos Kechagias 270
Mehmet Sait Ciilfik 152,379, 494, Suzana Kolar 757
562,711 Svilen Kunev 541
Melih Bulu 240,636 Szabolcs Prénay 203
Metin Gurler 240 Tamer Degirmenci 379
Milena Todorova 552 Tan Yigitcanlar 575
Mirjana Stankovic 172 Tatiana lakovleva 450
Miroljub Hadzic 260 Teodora Stojanova 36
Mohammad S Khorsheed 184 Tiit Elenurm 213
Nicos Komninos 250,729 Trajce Velkovski 461
Nihan Akyelken 311 Tung D. Medeni 471
Nikolay Kolev 525 Valentina Gecevska 36
Nikos Zaharis 625 Vasiliki Manthou 778
Norbert Buzas 203 Vassilis Barkoukis 293
Oleg Golichenko 499 Veland Ramadani 653
Olivera Kostoska 705 Vintileanu Cristina Monica 270
Osim Mamatkulov 587 Vladimir Solodov 450
Ozen Asik Dizdar 683 Yannis Bassiakos 117
Panayiotis H. Ketikidis 353 Yasin Dalgi¢ 152,562
Paraskevi Giourka 164 Yulia Balycheva 499
Paul Trott 817 Yunus Emre Tasggit 801
Petar Pavlovic 260 Zeineb Ben Ammar Mamlouk 75
Peter Kiryushin 450 Zivile Gedminaite Raudone 56
Piotr Chwastyk 64 Zoran Anisic 36
Radmil Polenakovik 461 Zuzana Papulova 808
Radu Jecu 301
Remzije Rakipi 789







The 7th International Conference for Entrepreneurship, Innovation
and Regional Development

5-6 June 2014, Hilton Hotel and Resort, Nicosia, Cyprus

www.lcewd.org 2 In the face of fragile economic recovery following the economic
0 and financial crisis of 2008, many firms all around the world
continue to invest in growth-enhancing activities to achieve a
1 sustainable development.
4

While the crisis has heavily hit all aspects of business vested

interests, investments in innovation, entrepreneurship and
regional partnership have been the key priority to ensuring a strong and stable economic
growth.

The objective of the conference is to gather decision makers (government, ministries and
state agencies), innovation experts (universities, research and development centres,
technology transfer centres, start-up centres) and practitioners (smes, business incubators
and business support organisations) to generate discussion and exchange on the potential
of entrepreneurship promotion and innovation to national and regional competitiveness.







