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ABSTRACT

DOES PARTICIPATION IN INTERNATIONAL R&D
NETWORKS ENHANCE LOCAL DYNAMISM?
RESEARCHER LEVEL ASPECTS FROM TURKEY

Guler, Huseyin
Ph.D. in Science and Technology Policy Studies
Supervisor: Prof. Dr. Erkan Erdil
September 2013, 206 pages

This study elaborates on the involvement of Turkish ICT researchers in
Framework Programme 6 (FP6) networks and in other TUBITAK funded
international collaboration projects with regard to the question of whether

global pipelines enhance the local buzz.

It provides a novel taxonomy to identify the degree of globalisation versus
localisation of ICT scientists in Turkey. Based on international and national
project portfolios of Turkish ICT researchers who patrticipated in FP6 and
other international projects between 2003 and 2006, four groups were
formed in terms of their degree of local or global foci. For the period of
2007-2013, global and local performance of the same population was
traced with respect to its international or national project density,
publication output, involvement in decision making processes on academic
project funding, and contribution to R&D capacity development in the

private sector.



Findings of the quantitative part of the study show that globally and locally
integrated researchers seem to be the most productive actors in the
Turkish innovation ecosystem. Considered as the best international
collaborators from a country at the periphery of EU R&D networks, they

are contributing significantly to the local research base.

Policy recommendations at the micro, meso, and macro levels suggest
that there is a need for performance tracking of researchers. Based on
evidence from such chronological data analysis, new policy tools beyond
the one-size-fits-all approaches can be applied, highlighting the issues
such as heterogeneity, career levels, national priorities and capacity

requirements of the research ecosystem.

Keywords: EU Framework Programmes, international R&D networks, local
buzz—global pipelines, knowledge flows, information and communication

technologies.
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ULUSLARARASI AR-GE SEBEKELERINE KATILIM YEREL
DINAMiIZMI ARTIRIR MI? TURKIYE'DEN ARASTIRMACI
DUZEYINDE CIKARIMLAR

Guler, Huseyin
Doktora, Bilim ve Teknoloji Politikasi Caligmalari
Tez Yoneticisi:Prof.Dr.Erkan Erdil
Eylul, 2013, 206 sayfa

Bu calisma kuresel igbirlikleri yerel yerel hareketlilik dogurur mu sorusuna
6.Cerceve Programi (6.CP) aglar ve TUBITAK tarafindan finance edilen

BIT arastirmacilarinin projelerini inceleyerek yanit olusturmaktadir.

Calisma ayrica Turkiye'de bilgi ve iletisim teknolojileri alanindaki bilim
adamlarinin kuresellesme-yerellesme derecesini belirlemek icin yeni bir

siniflandirma saglamaktadir.

Hem yerel hem de uluslararasi Ar-Ge fonlarinin mevcut oldugu bir ortamda
arastirmacilar ulusal bazda ya da kursel Olgekte ¢alismayi tercih edebilirler
veya ikisi arasinda dengeleri bir durug da sergileyebilirler. Arastirmacilari
hangi dlgege daha c¢ok ilgi duyduklarini gérmek igin birbirini takip eden iki
farkli zaman diliminde ulusal ve uluslararasi proje bazl birikimlerini 2003-
2006 verileri gercevesinde haritalandirdik. Farkli katihm duzeylerine goére de
dort grup olusturduk. Olusturulan bu gruplarin 2007-2013 vyillari igin ulusal
ve uluslararasi projeler, yayin ciktilari, ulusal seviyedeki Ar-Ge ydnetisimi
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calismalara katki, 6zel sektor Ar-Ge kapasitesinin gelisimi igin ortaya konan

calismalar gibi bes boyutta performanslari élguldu.

Sayisal galismanin bulgulari her iki yonde de etkin olan arastirmacilarin
populasyonun en basarili bilim insanlari olduklarini ortaya koyuyuor.
Bulgular ayrica. AB Ar-Ge aglarinin gevresinde olan bir dlkenin uluslararasi
ortaklari gugli olan arastirmacilarin yerel arastirma tabanina énemli dlgude

katkida bulunduklarini ortaya koymaktadir.

Mikro, mezo ve makro duzeyde sunulan politika onerileri aragtirmacilarin
performans takibinin yapilmasina ihtiya¢g oldugunu ifade etmektedir.
Kronolojik veri analizi ile gelen deliller tek bedene uyan uyan yaklasimlar
yerine farkl aktorler arasinda heterojenligi, farkl kariyer seviyelerni, ulusal
oncelikleri, arastirma ekosistemin kapasite ihtiyacglarini dikkate alan ve farkli
aktorler arasi sinerji olusturmaya politikalara olan ihtiyaci ortaya

koymaktadir.

Anahtar kelimeler: AB Cerceve Programlari, uluslararasi Ar-Ge isbirlidi,

yerel hareketlilik-ktresel hatlar, bilginin yayilimi, bilgi ve iletisim teknolojileri
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CHAPTER |

INTRODUCTION

1.1. Context and Aim of the Thesis

The primary aim of this study is to highlight the significance of local buzz
created by Turkish researchers belonging to EU-funded information and
communication technology (ICT) R&D and other TUBITAK-funded
international collaboration projects. In other words, this thesis is about global
pipelines’ effects on local buzz. The thesis documents the role of globally and
locally engaged researchers in the innovation system of an emerging

economy.

It is supposed that, the particular combination oflocal buzz and
global pipelines enhances knowledge creation within a research ecosystem
(Bathelt, 2007). In line with the global pipelines—local buzz framework, this
study looks from the perspective of universities at emerging economies which
are participating in international R&D networks formed to conduct frontier
research in advanced technology fields. It gives clues about research
dynamics of emerging economy universities that are mostly benefiting from
national funds and do not have dominating or core roles in international R&D
networks. Barnard et al. (2012) analyse global pipelines—local buzz at the
researcher level in scientific publications, while this thesis further adds
project-based analysis to the literature while also taking other types of
contributions to the local system into account. This type of analysis can be
considered as a unique approach, because in fields like biotechnology,
pharmaceuticals, and ICT, collaboration networks are at the core of new
knowledge generation and are dominated mostly by the organisations of

advanced countries. This is why most studies are about the dynamics of
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developed countries. Considering the lack of studies about research
dynamics of emerging economy universities, an additional aim is to
contribute to the debate about the internationalisation of R&D by putting
emphasis on the local impact of international collaboration and to derive

practical policy recommendations at micro, meso, and macro levels.

From the evolutionary perspective of innovation, research collaboration and
external knowledge flows are seen as important catalysers for acquiring new
capabilities for innovative organisations which cannot rely only on an internal
knowledge base (Castellani et al., 2006). The theoretical framework followed
in this thesis is based on contemporary studies of innovation from the
perspective of evolutionary economics, the core—periphery model of
economic development, and recent literature on research networks and
sociology and organisation of science in emerging economies. Following
Krugman’s core—periphery model of economic geography, this study is
grounded on local deployment of knowledge gathered from international R&D
networks and, based on the findings; it provides feasible policy
recommendations for the countries at the periphery in order to enhance

synergies between local buzz and global pipelines.

In this thesis, both qualitative and quantitative methods are applied within the
timeframe of 2003-2012, focusing on global and local buzz generated by
Turkish ICT researchers that take part in EU-funded R&D projects and other
international projects funded by TUBITAK. Different than EU level studies on
ICT research such as that by Malerba et al. (2006), this study brings together
the national and international portfolios and matches them to set the degrees
of localisation versus globalisation at researcher level. Therefore, project
portfolios of Turkish ICT researchers are divided and analysed within two
time intervals. The first period is between 2003 and 2006, which
encompasses the timeframe of FP6. The second period covers the period
after finalisation of FP6 until July 2013.



In order to obtain insights regarding the paths followed after participating in
international collaboration, descriptive analyses linking different datasets are
performed prior to generation of a taxonomy to map the density of global
versus local foci of researchers. Similar to Graf (2011), the taxonomy is
formed based on four groups while arguing that different groups have
different research outputs in a certain period of time. This argument is tested
on the basis of key indicators like international or national project density,
publication output, involvement in decision making processes on academic
project funding, and contribution to R&D capacity development in the private
sector for the period of 2007—-2013. Using the two-sample t-test, differences

or similarities among the groups are analysed.

After justification of the four groups for positioning the globally and locally
based project portfolios of researchers, the study focuses on finding
statistically significant answers for why such a grouping exists. This part
holistically covers the period between 2003 and 2013 without dividing it into
two time intervals and traces the backgrounds of researchers while
examining the similarities and differences in their PhD educations, publication
outputs before 2003, university research ecosystems, and work experiences
after PhD fulfilment.

The final parts of the study are constructed with findings of in-depth
interviews and focus groups, which assist in setting policy recommendations
to exploit the synergy between global pipelines and local buzz for the benefit

of a national innovation ecosystem.

1.2. Originality of the Thesis and Research Questions

The originality of the thesis comes from two different strands. First, the thesis
adds a provocative approach to the local buzz—global pipelines concept in
guestioning whether global pipelines enhance the local buzz. Second, this

study is the first comprehensive attempt to investigate the involvement of



Turkish organisations in pre-competitive international R&D collaboration

networks linking the national research base.

Today, studies on international R&D collaboration are mainly focused on
linkages between organisations of developed country themselves and much
of the literature on research collaborations is about the networks established
among organisations in advanced countries. In other words, they are about
the on-going knowledge exchange within the developed world. In such a
picturing of networks, the involvement of the emerging economy in pre-
competitive international R&D collaboration networks and especially its
impact on local knowledge capacity development is an area of knowledge
that remains to be unlocked. Moreover, there is no sufficient evidence for
positive externalities created by macro-programmes like the EU Framework
Programmes for the benefit of laggard member states and other participant

countries at the periphery.

A recent study® conducted by METU TEKPOL portrayed the positioning of
Turkish organisations in EU-funded projects under the FP6 IST theme (Erdil
et al.,, 2011). It also mapped the Turkish potential in ICT fields while
highlighting the main barriers and challenges of Turkish organisations for
more participation in Framework programmes. The study also covers legal
and policy framework conditions for ICT RTD in Turkey, ICT RTD
infrastructure in Turkey, major centres of excellence, potential centres of
excellence, Delphi analysis, brief policy network analysis, and policy

recommendations at national, EU, and stakeholder levels.

The TEKPOL study shows clearly the standing of Turkish ICT research at the
EU level, but it does not extensively question the impact of international

collaboration on local buzz.

*http://stps.metu.edu.tr/ict-rtd-technological-audit-turkey accessed on 30 September 2013.
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Previous literature on networks with the involvement of Turkish researchers
mostly investigates the linkages within national boundaries rather than
internationalisation dynamics. Other studies are primarily focused on linkages
and relationships among different Turkish organisations themselves and local
networks (Armatli-Koroglu, 2004; Erdil and Cetin, 2008; Erdil et al., 2008). In
contrast to previous network studies, this thesis explores the involvement of
Turkish entities in international R&D networks and, while linking it with the
local base, also questions the local impact followed by such international

knowledge exchanges.

Network literature implicitly treats researchers who are involved in different
collaboration actions as gateways between different projects. Such
researchers may also transmit knowledge gathered from international
platforms to the local level, which can enhance the local buzz. On the other
hand, rather than contributing to local knowledge spillovers, these gateways
may serve to transfer local tacit knowledge into international forums, which
may have limited or no positive effects on the local competitiveness level. As
a third option, rather than acting as gateways bridging the local and the
global, they may have limited local connections while preferring to interact
mostly with global players and transmitting all of their gains from international

collaboration projects to other foreign partners.

In light of these statements, the main research question of the thesis is:
. Does participation in international R&D networks create local

buzz in Turkey?

This question is formulated within the framework of Turkish participation in
EU FP6 IST projects and other international collaboration projects which

explicitly support establishment of international R&D networks.

Four sub-questions arise in terms of differences in the significance of

international and local collaboration:



o How can the profiles of participant Turkish ICT researchers be
framed in terms of their significance in focus on local buzz and global
pipelines?

o How can the differences or similarities in the degree of the
global/local base be explained at the researcher level?

. How are leading Turkish universities constructing the mix of
international versus local focus?

. What kind of policy implications can be framed in terms of the

findings of the study?

Based on these questions, the major objective of the thesis is to develop a
model, by using quantitative methods, to frame the local versus international
orientations of the researchers. Moreover, by using qualitative approaches
following the quantitative study, a set of key policy issues at the micro, meso,
and macro levels are identified, which are related to managing the
collaboration mix of researchers and also universities in the Turkish research

ecosystem.

More specifically, this dissertation also tries to find answers for more detailed
issues, as well. These issues are:
1. How can research portfolios of different researchers be
compared in terms of their international and local orientations?
2. Do prior roots, background, and special ecosystems make
differences in researchers’ international and local portfolios?
3. What are the key enabling and limiting factors that have

relations with the outputs of Turkish ICT researchers?



CHAPTER I

CONCEPTS, TRENDS, AND CONTEMPORARY LITERATURE ON
INTERNATIONAL R&D NETWORKS

2.1. Innovation and Change

Today we face tendencies caused by ongoing transformations related to the
declining cost of production, the spread of talent and markets, and the
influence of information technologies. These emerging trends are
conceptualised as a “flattening of the world” (Friedman, 2006). However, this
view is not enough to explain the dynamics of our decade, because there is
not sufficient evidence that global opportunities regarding access to the
process of absorption and appropriation needed to create and use
knowledge are equal for everyone. Therefore, it is more appropriate to say
that the world is becoming more and more “spiky”, both in its economic
activity and its innovation activity (Florida, 2005). For example, the database
on patented innovations developed by OECD member shows that California,
Massachusetts, northern Europe and Scandinavia, Japan, South Korea, and
China are the spikiest points of the world. Unfortunately, much of the rest of
world is completely blank and innovation remains extraordinarily
concentrated (Figure 1). This picture clearly invalidates argument of
Freedman (2006), whereby it is said that ““When the world is flat, you can

innovate without having to emigrate”.

Under such conditions, innovation emerges as the essence of today’s razor-

edge competition (Singh, 2009). Innovation is about perceiving the rising

trends and blending them effectively with knowledge to gain competitive

advantages. Innovations are brought about as a result of processing

enormous amounts of knowledge, which requires a combination of scientific,
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design, engineering, and operational knowledge from different sources; this
is a hard skill for an individual or a single organisation to master alone. In
other words, most innovations take place through interactions between
different actors within the ecosystem. Such interactions lead networks to

become the locus of innovation (Powell and Grodal, 2005).
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Figure 1: The number of global patents for states, provinces, and countries (Source: OECD,
2011).

Day by day, innovations require more complex processes, which are
bounded by the knowledge intensity of the actors. Acquiring knowledge is not
a matter of chance; it is a cumulative and path-dependant issue. This is true
for the global knowledge-generation scene, as well. Global knowledge
generation is highly structured with a small number of organisations
dominating the entire landscape. The same can be argued for global
knowledge flows, as well. These tendencies can be explained within the
concept of a spiky world, which is a clear indication that knowledge flows are
not flat and not random (Florida, 2005; McCann, 2008). Rather, knowledge
distribution shows self-organising dynamics around power laws and
preferential attachments. The same statement can be made for the networks
generated under EU Framework Programmes, which have a path-dependent

nature. Knowledge does not flow equally inside the networks.



Based on the background given above, this chapter is intended as a
preparatory stage presenting the theoretical perspective of the thesis. It
situates the contemporary discussions in network literature while providing
room for the complex nature of today’s world. This chapter also aims to
challenge the empirical literature on EU Framework Programmes networks
by arguing that more emphasis should be given to dynamics of local
deployment of knowledge acquired through international collaboration.

2.2. The Complex Nature of Today’s Connected World

In the first half of the past century, when Schumpeter identified creative
destruction as an outcome of wild-spirited entrepreneurs, he remained
unnoticed by many. Today he is undoubtedly seen as a guru who presented
keys to unlock the black box of recent economic dynamics. Transforming
Schumpeter’s thoughts to today’s world, it can be stated that creative
destruction arises from those who integrate, produce, and own more
knowledge than others. Pushed by the increasing complexity and
multidisciplinarity of research, firms seek to access complementary resources
beyond their boundaries (Apilo, 2004). Similarly, accelerated technological
changes over the last decades have forced and still force many organisations
to upgrade their technological competence levels in order to survive in global
markets. In such a deadly race, the capability to develop new technologies is
seen to be a major challenge. However, the knowledge needed to generate
such technologies is highly differentiated and distributed. Therefore, creating

links to access such knowledge is vital.

In this context, firms are pressed to act beyond corporate and national
trajectories because organisations need more knowledge than ever before.
Day after day, the self-sufficiency of in-house knowledge to find solutions for
domestic problems is decreasing. Therefore, actors struggle to access
external resources through technology transfer, knowledge accumulation,
and learning. In this process, local collaborations tend to be replaced or

dominated by global partnerships and innovative activities become somewhat
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less dependent on home-country innovation systems. This is simply because
of the enormous worldwide processing of knowledge and the necessity of

knowledge variation for innovative activities.

It can be argued that knowledge capacity is the driving force behind the
ability to be more powerful and more competitive (David and Foray, 2002).
The ability to integrate different types of knowledge is indispensable for more
complicated innovations. Such a tendency leads research to become more
and more interdisciplinary. Under these circumstances, organisations rarely
bring breakthrough innovations in isolation; they have to find ways to benefit
from external knowledge and act beyond the traditional boundaries of the
firm. This is mainly achieved with collective action, which is becoming a
common source of new knowledge production and a vital element for new

innovations.

Collaborative arrangements comprise many different types of actors including
universities, research institutes, large organisations, and small and medium
enterprises (SMEs). Gibbons et al. (1994) argue that this new mode of
knowledge production (“mode 2”) stems from the need for more socially
accountable, applicable, and trans-disciplinary knowledge. It is not surprising
that the biggest knowledge producers are the best-linked institutions that
have the capacity and ability to acquire and integrate knowledge and to
convert it to novel outputs. These are knowledge hubs that emerge as
attraction centres to less-linked institutions, forming the peaks of the so-

called spiky world.

The spikiness is related to absorption capacity. The concept of absorptive
capacity refers to a firm’s ability to identify, assimilate, and exploit knowledge
from external sources (Cohen and Levinthal, 1990). The absorptive capacity
is constituted by the abilities to acquire, assimilate, convert, and exploit
knowledge and there are two types of absorptive capacity: potential (PACAP)
and realised (RACAP) absorptive capacities (Zahra and George, 2002).
According to Zahra and George (2002), PACAP makes a firm receptive to
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acquiring and assimilating external knowledge. It captures the firm’s
capability to value and acquire external knowledge, but it does not guarantee
the exploitation of this knowledge (Cohen and Levinthal, 1990). RACAP, on
the other hand, reflects the firm’s capacity to leverage the knowledge that
has been absorbed. Absorptive capacity refers to an organisation’s ability to
acquire, assimilate, and exploit information (Kastelli, 2006). Similarly, Wagner
(2006) states that “the question for developing countries is not how to get into
collaborations with Germany, the UK or the US, but how to take applicable
knowledge from the network (no matter where it is located), make it relevant

to local needs and problems, and tie it down”.

Spikiness is also related to innovativeness, which requires openness to
collaboration. Innovation requires a combination of scientific, design,
engineering, and operational knowledge from different sources, which is
difficult for an individual or single organisation to master alone. This
innovation-oriented progress cannot be achieved in isolation. It requires
interaction with other actors (e.g., universities, research institutions, large
science- and technology-based multinationals, high-tech SMEs, or standard
setting organisations) within a framework of existing institutional rules (laws,
norms, technical standards, etc.). It can be argued that in a knowledge-based
economy, not only the creation of ideas but also the adaptation and diffusion
of ideas is important (Wagner et al., 2004). In line with this argument,
Schibany and Polt (2001) note that isolated firms rarely bring significant
innovations to the market. Instead, firms generate innovation through
interactions, ordinary or complex, with different actors within the firm’s
environment, where networks become the focus of innovation (Powell and
Grodal, 2005).

To cope within the global economic structure and to gain a competitive
advantage, the interplay of new knowledge and engagement in networks of
collaboration is crucial. Hagedoorn and van Kranenburg (2003) argue that
alongside traditional university-led research, new collaborative research

arrangements have proliferated. Quite simply, the rules of the game have
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changed. Under the new conditions of the game, a more innovative locus
means a spikier position in terms of knowledge production. In this sense,
knowledge generation through inter-organisational collaboration becomes
practical with mechanisms like networks, which enable and facilitate

knowledge diffusion through repeated interactive relationships.

In light of these trends, governments have stepped forward to support
knowledge generation and network structures. Most countries and regions
have introduced new mechanisms, including the necessary funding
structures, to enable and ease collaborative knowledge production. Most
have set objectives of transforming the country into a knowledge-based
economy. It is typical to see governmental attempts to enhance the
innovative environment through university spin-off firms, strategic alliances
among firms, government laboratories, and academic research groups, as
well as by fostering other initiatives for knowledge-based economic
developments and ventures (Etzkowitz and Leydesdorff, 2000). At the root of
this process is the desire of gaining a more spiky position on the global map

of knowledge generation.

As mentioned before, collaborative networks are increasingly driving new
developments in research and knowledge creation (Wagner et al., 2004).
Thus, besides being vital coordination devices, networks are essential
catalysers for new technological progress and development (Kuppers and
Pyka, 2002). With a similar view, Borgatti and Foster (2003) sees inter-firm
collaborations as responses to the conditions of asset specificity, demand
uncertainty, task complexity, and frequency of interaction for organising
knowledge production and exchange, which are features that we see in a
more globalised world. Perhaps all of these network-type structures are
forced by globalisation; however, it is important to note that the globalisation
phenomenon itself is open to discussion. Being aware of this fact, | will not
discuss the concept broadly, since it lies beyond the boundaries of this

thesis.
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2.3. Hubs in R&D Networks: Winners in the Spiky World

Thus far, we have placed the concept of knowledge within the boundaries of
the globalisation process; it is primarily based on the spread of talent, capital
and markets, transformations related to declining costs of production, and the
rapid advances of information technology. Globalisation introduces new
dynamics of competition, where determinants of competitiveness become
much more complex and boundaries between national and international
markets begin to blur (UNCTAD, 2005). This has also been portrayed as the
“flattening” of access to resources. It is important to note that what has been
described above is connected to outsourcing and the flow of financial capital.
This approach cannot capture the complexity of all changes taking place, as
the drivers and consequences are different for different knowledge-creating
sectors (Wagner, 2005). There is no sufficient evidence that the opportunities
of access to the process of absorption and appropriation needed to create
and use knowledge are similar throughout the world. Globalisation provides
more gains for those who learn more quickly and who accumulate and
generate more knowledge than others. Therefore, it is more appropriate to
say that the world is “spiky”, both in its economic activity and its innovation
activity, rather than being “flat” (Florida, 2005). Here, the crucial question is:
Are these actors recruiting new knowledge through their external interactions
with hubs? Or are institutions in the periphery pumping their local knowledge
to spikier centres of action? The answer to these questions lies in inter-
organisational interactions between the more developed world and emerging
economies. Therefore, analysis of cases of research collaboration between
developed country and emerging economy institutions will provide valuable
insights to the questions. In fact, the relations between developed countries
also shape the relations between the developed world and emerging
economics in the context of the global division of labour.

In the spiky world, connectivity in networks is controlled by a few important
nodes, or hubs, that tend to have a large number of ties; there is a higher

probability that a new node will get connected to a node already exhibiting a
13



large number of connections (Protogerou et al., 2007). Barabasi and Albert
(1999) further state that in many real-world networks, some nodes have far
more links than would be predicted if the number of links per node were
randomly distributed. Similarly, Malerba et al. (2006) proved that relatively
few European companies considered to be hubs dominated the IST theme of
FPG6.

Hubs are connectors that link many networks. They dominate the structure of
their networks, and thus, in a way, they manage to structure their networks
(Wagner and Leydesdorff, 2005). Real networks therefore seem to display
more clustering than would be expected of random networks. A hub is an
organisation in a specific network that has many links and/or connects the

otherwise unconnected parts of the network.

Hubs within scientific networks are attractive collaborators (Wagner and
Leydesdorff, 2005). According to Barabasi and Frangos (2002), actors
display preferential attachment: when choosing between two possible links,
they will seek to connect to the better-connected option. Therefore, we can
argue that when actors are seeking a collaborator, they will seek one that is
already highly connected and, therefore, has access to resources and
reputation.

Several studies highlight the importance of hubs as the key success factor in
embedding industry innovation (Malerba et al., 2006). Several RTD policies,
such as the Fin-Nano programme, encourage and support international
networking and mobility while also linking national hubs of expertise to
international networks, whereby it is assumed that connections with hubs
allow participants to grow and to see the technologies that are being

developed or exploited (European Commission, 2005).
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2.4. Contemporary Collaboration Dynamics

In order to describe the roots of R&D collaboration in our decade, a
Schumpeterian approach can vyield useful insights. In the early works of
Schumpeter on entrepreneurs, usually called the Schumpeter Mark |
conception?, entrepreneurs are treated as innovators who make things work
in the domestic economy. Although entrepreneurs are seen as agents of
change who create the basis for economic growth, they act individually and
the creative destruction that they bring is based on their individual efforts.
Therefore, in Mark | there is no focus on alliance formation behaviour of
entrepreneurs or firms. Schumpeter Mark Il, on the other hand, focuses on
large firms with resources and capital to invest in research and development.
In Mark Il, which was based on observations of the US industrial structure
after WWII, large companies handle R&D with institutionalised and routinised
efforts with dedicated departments or laboratories specialised in R&D. With
this approach, R&D collaboration is primarily realised inside the boundaries
of the firm.

When we come to the dynamics of today’s global economy, which may be
called Mark I, it is widely accepted that innovation-oriented progress cannot
be achieved in isolation. It can be also stated that, in contrast to Mark | and
Mark 11, isolated organisations rarely bring significant innovation to the
market. Innovative organisations of the current decade tend to seek
knowledge beyond their boundaries in the world of widely distributed sources
(Schibany and Polt, 2001). In a dynamic environment characterised by rapid
change and complex innovations, organisations are forced by their
environment to design new R&D practices, including both internal
organisational changes and openness to new collaborations, to deal with
growing outsourcing and various types of technological partnerships. In
relationships of such a complex nature, networks emerge as a new form of

organisation for new knowledge production (Kuppers and Pyka, 2002). As

2 Dosi et al. (1995) proposed a model in which two regimes, Schumpeter Mark | and Schumpeter
Mark 11, are respectively identified with “entrepreneurial” and “routinised” characteristics.
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platforms that trigger interactions, networks play a central role in a
knowledge-based economy where the adaptation and diffusion of ideas is at
least as important as the creation of the ideas themselves (Wagner et al.,
2004). Increased collaboration between firms enables them to better foresee
market conditions, shaping the rate and direction of technological
developments to a large extent such that the anticipated output of
interactions among network members is a continuous knowledge flow and
the organisation is characterised as a “dense collection of communication
links” (Ozman, 2009).

In an era in which the interchange of knowledge plays a pivotal role, firms are
exploiting externalites or “knowledge spillovers” through inter-firm
cooperation in order to adapt and remain competitive. The concept of
knowledge spillovers was defined by Griliches (1991) as “working on similar
things and hence benefiting much from each other’s research”. Therefore,
R&D collaborations can be used as a proxy for knowledge spillovers
(Schibany and Polt, 2001). Due to fact that spillovers do not depend solely on
knowledge and some competencies are also vital, the role of absorptive
capacity is defined by such spillover effects. It can also be argued that
knowledge spillovers occur among countries whether participants are taking
the roles of R&D hubs or developing links with the already existing hubs
(Guler and Kara, 2011).

One point that can be derived from the definition of knowledge spillovers is
that proximity between organisations tends to increase the probability of
spillovers; several scholars have contributed to the literature in this respect,
covering agglomeration economics, regional innovation systems, and
clusters. This thesis will not expand on that side of the issue, but will focus,

instead, on knowledge networks.

The importance of innovation, and high R&D costs, have given rise to the
duality of cooperation and competition (UNCTAD, 2005). It is now usual to
see rivals within the same collaboration network. For example, in the MERIT-
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CATI database, the proportion of “R&D partnerships” in pharmaceuticals and
information technologies increased from 40% to 80% of the total between
1980 and 1998 (Hagedoorn, 2002). Innovative networks are, thus, usually too
complex to be reduced merely to value-added chains (Dumont and
Tsakanikas, 2001). Instead of supplier—buyer linkages, which are vertical
linkages, horizontal linkages are favoured at governmental and supranational
levels such as the EU Framework Programmes, COST, and EUREKA. All of
these mechanisms aim to enhance collaboration beyond supplier—buyer

linkages.

Thanks to supranational organisations such as the EU, OECD, and
UNCTAD, today it is widely believed that the underperformance of a research
system can be partially attributed to poor networking between researchers,
research institutions, and science and industry (Gortz, 2005). Promotion of
collaboration through networks constitutes the dominant approach to
invigorating innovation in national innovations systems. For example, in order
to overcome failures in research systems, the promotion of collaborative R&D
has become one of the top priorities of science and technology policy design

in industrialised countries (Caloghirou et al., 2002).

Besides the tendencies at the firm level, growth in international collaborations
among scientists is heavily seen in the era of globalisation. Wagner and
Leydesdorff (2005) found that research networks arise from the strategic
behaviour of researchers that “link together in search of rewards, reputation,
and resources offered by a collaborative network”. They found that the
enhancement of international collaborations in science is due to mechanisms
of preferential attachment based on reputation and rewards. Similarly, Laudel
(2002) identified different types of research collaborations that arise due to
the horizontal specialisation of researchers, e.g., division of labour, service
collaborations, transfer of know-how, provision of access to research
equipment, and mutual stimulation. Additionally, indicators such as
publications show that the amount of networking between different segments

of the world, such as between researchers in advanced and developing
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countries, is rising (Wagner et al., 2001). The crucial issue that needs deeper
elaboration here is the direction and weight of knowledge flows in
collaborations between researchers in advanced countries and developing
countries. Is more knowledge diffused from advanced countries to the
developing world, or vice versa? It is important here to mention an anecdote
from Freeman (2005), where he asked a Harvard physicist, whose most
important work was done collaboratively with overseas scientists and
engineers, “So you are helping them catch up with us?” The scientist replied:

“No, they are helping us keep ahead of them”.

2.5. Why Do Organisations Enter into Networks?

Today, network studies are treated as a panacea in fields from economy to
sociology for putting forward basic problems and solutions. Every year,
several hundred papers on the analysis and modelling of networks are
published in different fields ranging from physics to mathematics, from
computer science to biology, from economics to sociology journals, often with
an interdisciplinary interest (Newman, 2003; Ozman, 2009). In this study,
while recognising the greater width of the subject, | will only focus

on research networks from economic and sociological perspectives.

Simply, research networks are about knowledge. They cover the interactions
that enable, facilitate, or manage the production and/or application of
scientific knowledge. As an engine for innovation, knowledge flow is the
major outcome of the inter-organisational collaboration that takes place
between different actors (Ozman, 2009). Therefore, as part of the efforts to
unlock the complex nature of the so-called knowledge-based economy,
networks are understood to be the ideal structures for learning about the

dynamics of knowledge production and its flow between different agents.

The empirical analysis that explores the underlying motives for firms to
collaborate with each other has highlighted a long list of potential drivers for

research networks. Bayona et al. (2001) argued that the search for
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technology is a major motivation for R&D cooperation. Similarly, Miotti and
Sachwald (2003) state that firms engage in R&D cooperation in order to
complement their internal resources and accordingly team up with partners
who control the relevant complementary resources—which are not
necessarily frontier technologies. Thus, the necessity for complementary

resources is a key driver of inter-organisational research collaboration.

According to Ozman (2009), the knowledge base of the industry, uncertainty
in the environment, similarity in knowledge bases, and the stage of the firm in
its life cycle are all factors that affect the choice to enter into an alliance.
Ozman (2009) also states that firms form alliances not only because they
lack resources and organisational learning or because of strategic
considerations, but also because they are embedded in social networks that
influence the way they select partners. Similarly, Powell et al. (1996) state
that firms network with each other not only because they lack resources and
need to access others, but because they seek to explore and exploit

knowledge bases.
Caloghirou et al. (2003) list several drivers for collaboration:

. R&D cost sharing;

o reduction of R&D duplication;

o risk sharing, uncertainty reduction;

. spillover internalisation;

o continuity of R&D efforts, access to finance;

o access of complementary resources and skills;

o research synergies;

o effective deployment of extant resources, further development of

resource bases;
o strategic flexibility, market access, creation of investment ‘options’;

o promotion of technical standards.

Oliver (1990) reveals six motives for collaboration:
19
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o meeting legal or regularity requirements;
o exercising power or control over another organisation;
o the need for reciprocal relations in the form of collaboration and

cooperation rather than the exercise of power;

o increasing the organisation’s internal input—output ratio;
o responding to environmental uncertainties;
o improving the reputation, image, or prestige of the firm.

In all of these cases, which are generally pragmatic and rational, one
common issue is the circular flow of knowledge among actors in a network.
There is no one-way move of knowledge between actors where interactions
exist. Such reciprocal relationships are fuelled with continuous feedbacks,
which are nonlinear in nature, starting from the emergence of a network.
Although the network literature paves the way for the self-organisation
process of networks, it is important to note that networks do not emerge by
chance; they are mostly built on path-dependant, on-going interactions. While
path dependency contributes to cognitive proximity and knowledge flows, it

also harbours the risk of over-embeddedness, which may result in lock-in.

While knowledge is flowing in a circular manner, it does not flow equally
between two actors. As Oliver (1990) states, an organisation that is at the
core may attempt to exercise power or control over the periphery via acting to
integrate or transform the local knowledge of other organisations. On the
other hand, the organisations at the periphery may not benefit from the
knowledge flowing around when the core does not exercise power, which
may be attributed to a lack of absorption capacity of organisations at the
periphery. These alternatives of knowledge flows and acquisition inside
networks blur the definition and measurement of network performance. The
performance of a network may be different from the perspectives of core and
periphery institutions; however, recent literature attempts to assess network
performance from a holistic perspective, neglecting the fluctuations at a core

or a peripheral institution level.
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2.6. Learning as an Outcome of Research Networks

It is widely accepted that external knowledge is essential for the innovation
process (Cohen and Levinthal, 1990), such that outside knowledge is
recruited mostly via interactions between agents. Research networks provide
ground for such interactions among their nodes. The literature supports the
idea that organisational learning is enhanced by collaboration (Powell et al.,
1996).

Interactions trigger actors to learn from each other, such as interactions
among the partners of a research network. Inter-organisational collaboration
enables organisations to develop their absorptive capacity (Cohen and
Levinthal, 1990), increase their skills to manage cooperation, and increase
their awareness of new developments and possible further collaboration
possibilities, as well as helping them to develop a reputation as a valuable
partner (Powell et al., 1996). Learning can take place as a result of the
knowledge diffusion across the partners of a network and the internalisation
of that knowledge (Powell et al., 1996). Learning depends on the firm’s ability
to value, assimilate, and utilise new external knowledge, which is called
absorptive capacity, and also on other network partners’ willingness to share
knowledge. Powell et al. (1996) also argue that organisational learning is
both a function of access to new knowledge and the capabilities for utilising

and building on such knowledge.

Learning refers to the internal processes of acquiring new skills, norms,
values, and new ways of thinking within inter-organisational collaboration,
such as learning to use particular theories or technical infrastructures, or new
ways of solving problems arising in the course of research (Nokkala, 2009).
Hagedoorn and Duysters (2002) argue that the effect of networks on learning
depends on the type of network; learning through exploratory networks is
better for innovative performance than learning through exploitation
networks. Similarly, Anand and Khanna (2000) find that the effect of learning

on value creation depends on the type of alliance. Dyer and Nobeoka (2002)
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study how the vertical linkages in the Toyota network enhanced the

organisational learning of its members.

In a dynamic capabilities framework, the knowledge bases of firms change
over time (Ozman, 2010), which can occur through internal means as firms
carry out R&D activities to increase their absorptive capacity (Cohen and
Levinthal, 1990) or through external means as firms explore and exploit
knowledge lying outside their boundaries. The majority of countries still rely
more heavily on domestic R&D than on imported knowledge. Therefore, what
can be learned has a path-dependent nature and is affected by what is
already known; abilities to acquire, assimilate, connect, and exploit

knowledge are decisive in learning.

Capacity building is, thus, a crucial topic for more enhanced knowledge
diffusion, while how to take applicable knowledge from the network (no
matter where it is located) and make it relevant to local needs and problems
is another important challenge. While more effort is generally allocated to
internationalisation, the national level is important for putting into place policy
instruments to enhance absorptive capacity. Wagner (2006) and
Tsai (2001) find that it is the interaction between the absorptive capability of
the firm and its network position that has a significant effect on innovative
performance. In that sense, developing mechanisms to pump knowledge
obtained from global networks into the local ecosystem is an open area for

further investigation.

Although the dominant view is that networks enable firms to learn from each
other and explore new knowledge, there are studies that mention the risks
associated with inter-firm learning. For example, Mohr and Sengupta (2002)
find that inter-firm learning can direct the transfer of internal skills, which can
dilute the competitive advantage. Therefore, there is a need to assess both
the benefits and risks in collaborative relationships.
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2.7. Evolution of EU Framework Programmes in a Spiky World?

As a platform to create links for knowledge generation, the European
Framework Programmes can be seen as an attempt for leveraging the spiky

world.

The European Research Area was formed after a 20-year discussion with a
strong intellectual background. Starting from the early 1990s, network
policies became very popular at the European level, in particular in reply to
Japanese policies (DeBresson and Amesse, 1991). Ironically, Japan
originally took its networking policies from western countries after WWI, when
Cooperative Research Associations were established in the UK (Freeman,
1991) and then copied by France, Germany, and many others. Such
research associations were thought to be mainly a device for overcoming
market failure in industries where the threshold costs of R&D were too high,
and they were activated in the fields of testing facilities, pilot plants, and

prototype development.

The Japanese imitated these European developments much later
(DeBresson and Amesse, 1991). The act passed in 1961 to set up
Engineering Research Associations (ERAS) envisaged cooperation between
government laboratories and various makers of parts and components,
especially in the automobile industry (Freeman, 1991). Consequently, from
the 1970s onwards, Japan has moved rapidly to increase its share of the

world’s science and technology production.

The apparent success of ERAs and the Japanese way of innovating (Dore,
1988) led to widespread imitation of that technique of organisation and
funding, both in Europe and the United States, in the 1980s (Freeman, 1991).
At that time, EU firms were supplying only 40% of their own market and 10%
of the global market (Peterson, 1991), and debate of a technological gap

began to emerge in Europe.

$Adapted from Giiler and Kara (2011).
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The first important step towards the transition to a rationale based upon
support for industrial competitiveness followed the appointment of Viscount
Davignon, a Belgian with considerable industrial experience, as the
Commissioner responsible for the internal market and industrial affairs from
1977 to 1981 and for both industry and science and technology from 1981 to
1985 (Georghiou, 2001).

In 1980, the Commission convened a meeting of senior managers from 10
companies to discuss the future of the European information technology
industry. This, in turn, led to the establishment of a roundtable, now
consisting of 12 large companies, at the end of 1981, supported by a body
within the Commission, the Information Technologies Task Force-Big 12
Roundtable (Peterson, 1991). The roundtable strongly endorsed the
Commission’s concerns for the sector and brought pressure upon their
national governments to support the launch of the pilot phase of the ESPRIT
programme, a collaborative R&D initiative in the field of information
technology. This became the archetype for future industrially oriented
programmes of the EU (Georghiou, 2001). The EC funds up to 50% of
approved ESPRIT projects, which includes firms from at least two member
states (Peterson, 1991). The fundamental feature of ESPRIT was the basic
“pre-competitive” rationale, whereby companies would cooperate only in
research that was sufficiently far from the market and would remain free to
compete with their erstwhile partners at subsequent stages (Georghiou,
2001).

The success of the Big 12 Roundtable in influencing the design and
management of ESPRIT inspired large non-IT manufacturers to form a
similar group. The Gyllenhammar group brought together 20 leading
manufacturers. The combined weight of the Gyllenhammar group and the Big
12 shaped the second phase of ESPRIT (Peterson, 1991). Several features
of the early stage of ESPRIT were replicated for all industrial involvement in

the Framework Programmes.
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It was with the passing of the Single European Act (SEA) in 1987 that EU
policy in research and technological development was fully established. The
overall objective was to strengthen the scientific and technological basis of
industry and thus lead to the increased global competitiveness of European
Community countries (Georghiou, 2001). Article 130f of the SEA established
that the policy would be implemented via a Framework Programme. The
1992 Treaty on European Union (Maastricht Treaty) continued with the ideas
of coordination and cooperation and strengthened the Framework
Programmes by making them the umbrella for all RTD actions of the
Community. The Fourth Framework Programme (1994-1998) was
established on this rational.

Following that, the “European Paradox” (Caracostas and Muldur, 1998) was
realised, whereby European scientific performance in relation to investment
in science is excellent but technological and commercial performance has
steadily worsened since the mid-1980s. The EC endorsed the Fifth
Framework Programme (1998-2002) based on that paradigm.

At the meeting of the European Council in Lisbon in March 2000, an
ambitious objective of becoming “the most competitive and dynamic
knowledge-based economy in the world” by 2010 was set (European
Commission, 2000). As a platform to create links for knowledge generation,
recent European Framework Programmes can be seen as an attempt for
leveraging the Lisbon objectives. There are many other high-level documents
that stress the importance of knowledge creation and strengthening the links
among the actors of the European Research Area. For example, as observed
above, the Presidency conclusions of the Spring European Council of 2006

recognised

‘the need to invest more in knowledge and innovation, and the need for a
comprehensive approach to innovation policy, including support for markets
of innovative goods and services and excellence in research in new

technologies, including ICT.” (European Council, 2006)
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In the year 2000, the European Commission started to question the Europe’s
ability in the transition to a knowledge-based economy (European
Commission, 2000). The underachievement of the EU was linked to the lack
of a coherent European policy on research, and the proposed solution was
the establishment of a “European Research Area”, which set the ground for
the launch of Sixth Framework Programme (2002—-2006).

Some scholars argue that “EU cost subsidies may be counterproductive to
knowledge sharing and patent subsidies could be more effective” (Pérez-
Castrillo and Sandonis, 1997), while others suggest that “the FPs have been
instrumental in keeping Europe in the technological race” (Dumont and
Tsakanikas, 2001). Although the efficiency of the European Research Policy
and EU Framework Programmes is debatable, the EU Framework
Programmes have gradually become the driving force behind the formation of
dynamic networks. In light of that standing, the Seventh Framework
Programme (2007-2013) was designed to build on the achievements of its
predecessors towards the creation of the European Research Area and carry
it further towards the development of a knowledge economy and society in

Europe (European Commission, 2005).

Collaboration projects constitute the building blocks of networks, which are a
methodological tool for analysing integration in European R&D (Nokkala et
al., 2008). There are many high-level documents that stress the importance
of knowledge creation and strengthening the links among the actors of the
European Research Area. For example, the Presidency conclusions of the
Spring European Council of 2006 recognised “the need to invest more in
knowledge and innovation, and the need for a comprehensive approach to
innovation policy, including support for markets of innovative goods and
services and excellence in research in new technologies, including ICT. It
recommended that links should be strengthened between research and
development, innovation systems and the business environment to improve

the effectiveness of the innovation process”. In particular, the two most
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recent European Framework Programmes were designed to enhance the

competence level of Europe considering the challenges of a spiky world.

Summarising these historical developments and looking from a more holistic
viewpoint, four features of EU-level research (Polt et al., 2006) can be

identified as follows:

Table 1: Four features of EU-level research and their potential values adapted from Polt et al.
(2006)

Feature Proposed Value

Pool and Leverage Scale and complexity such that no member state
can provide the necessary financial or personnel
resources

Integration Catalytic effect in terms of coordination of national
initiatives

Human Capital and Mobility Development of a genuine European research

labour market

Knowledge Dissemination Transfer of knowledge and skills across EU regions

2.8. Empirical Literature on Research Networks Formed under EU
Framework Programmes

Like collaboration networks themselves, the empirical literature on research
networks formed under the EU Framework Programmes is growing.
Evaluating the RTD and innovation systems is one of the top areas of current
science and technology policy literature*. On the other hand, the accuracy of
these evaluation techniques is debatable. For example, Aho et al. (2006)
states that current evaluation techniques have a tendency to undervalue the

contribution of R&D. In line with this, Wagner et al. (2005) state that since

* «“Workshop on Evaluation of Public R&D Funds”, organised by TUBITAK, presents the recent
literature on R&D programme evaluation (Retrieved from
http://www.tubitak.gov.tr/tubitak_content_files//BTYPD/DKF/DKF-
Degerlendirilmesi_Rapor_Part2.pdf on 30 September 2013).
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collaborative networks are a central policy goal of EU RTD policy, it makes
sense to apply and refine tools to measure and assess these networks.
Similarly, Breschi and Cusmano (2004) underline the importance of
assessing the impact of network approaches. Considering these
recommendations, the European Commission promoted several evaluative
and project-based studies to further develop the understanding of the
structuring effects of FP ICT networks, their positioning in global ICT
research networks (i.e. their international reach), and the linkages between
research, innovation, and ICT deployment activities and regional systems of
innovation (European Commission, 2008). Below, some important points
from those studies are highlighted.

Breschi and Cusmano (2004) analyse the structural characteristics and
dynamics of the EU-wide R&D networks with projects funded by FP3 and
FP4. They state that different organisations play a fundamentally different
role in the R&D network: for example, organisations that participate only
occasionally in R&D consortia contribute little or nothing to the networking
activity taking place in the project network; on the other hand, most
networking activity seems to take place between project coordinators.
Similarly, Wagner et al. (2005) argue that the self-organisation in the ERA
system is disturbed by the selection process. They point out that large
companies and research institutes were more dominant in the 6th Framework
Programme; as central institutions in many projects, some large companies
act as “gatekeepers” through their choices of first tier partners. On the other
hand, in a paper examining the collaborative networks formed in the ICT field
under the 4th, 5th, and 6th EU Framework Programmes, Protogerou et al.
(2007) argue that the networks formed in the context of Framework
Programmes are the result of self-organised partnering by participating

entities.
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In their study® to identity the key properties of the EU R&D collaboration
networks, Roediger-Schluga and Barber (2006) state that there is a
significant tendency for the same organisations to participate in successive
Framework Programmes and that there is persistent collaboration between
the same organisations within different Framework Programmes.
Furthermore, in an analysis of organisations that participated more than 30
times in FP1-FP5, they found that there was a tendency for organisations to
build long-lasting collaborative links in the Framework Programmes,
especially amongst a smaller group of key actors, which is coupled with an
increased clustering of those organisations over time. A study by Protogerou
et al. (2007) also indicates that FP networks appear to exhibit similar
topological characteristics within the network that was formed by the
research projects of the 3rd and 4th Framework Programmes, where it
seems that they are strongly dependent on a core of central actors. Other
findings of Protogerou et al. (2007) are as follows:

e Organisations that established connections in early FPs become more
connected and central through their repeated participation and the
mechanism of preferential attachment.

e The quantity and quality of the knowledge creation process and its
diffusion within the network is dependent on the resources and technological
capabilities deployed by these core actors.

e The role of prominent actors in the three FP networks is highly influential,
but there are other less focal organisations, such as organisations from new
member states and associated countries, which may bring fresh ideas and
the new resources essential for the creation of innovative outputs. The issue
of knowledge flows among old and new actors of FPs needs further

investigation.

5The study is based on EU Framework Programme data between the years 1984 and 2001.
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Likewise, Nokkala et al. (2008) state that prior collaboration is an important
stock of social capital for coordinators seeking to establish a project
consortium, and also for potential partners in accepting the invitation to join a

consortium.

The EU networks have shown themselves to be highly durable, with
cooperation both between individual researchers and between research
institutions continuing after the initial joint projects (Georghiou, 1998;
Caloghirou et al., 2002; Barber et al., 2009). Furthermore, the clustering of
organisations seems to have increased over time (Roediger-Schluga and
Barber, 2006).

The results of Breschi and Cusmano (2004) indicate that the EU R&D
collaboration network is quite dense, with the density decreasing over time as
more organisations join the network and new links are created between
existing organisations, such as inclusion of new member states and
candidate countries. A similar finding of the study is that organisations
involved in R&D consortia tend to introduce pairs of their collaborators to
each other, which triggers new collaborations among previously unlinked
actors. In line with these arguments, in a study focused on funded IST
projects, Wagner et al. (2005) state that participation in an EU Framework
Programme was instrumental in connecting universities and businesses,
connecting research in different themes and disciplines, and integrating new

member states, patent holders, and SMEs.

The study by Breschi and Cusmano (2004) also found that a very large
number of organisations have a very small number of direct links with other
organisations, but there is a fat tail of organisations with a very large number
of connections. Malerba et al. (2006) similarly showed empirically that EU
ICT RTD networks are governed by knowledge hubs, where a hub is defined
as an organisation in the top 2% of the best performing organisations in FP6

IST sub-field. In other words hubs dominate the network linkage that their
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removal would fragment the network to such a degree that the largest

remaining component would be only one-third of the size.

In a complementary work, Malerba et al. (2007) attempted to assess the
effectiveness of collaborative networks and of knowledge transfers between
research, innovation, and deployment activities related to IST at the EU and
regional levels. The study highlights the influences of linkages between the
research networks built through FP6 IST’s “Applied IST Research Addressing
Major Societal and Economic Challenges” sub-theme on the one hand and
the deployment networks built through eTen, eContent programmes,
structural funds, and other regional funds on the other hand. The analysis is
based on social network analysis, complemented by field interviews, to
enhance and support IST monitoring and evaluation procedures as they
relate specifically to the research and deployment activities within projects

supported by both EU and local funding.

In their analysis and modelling of the structure of R&D networks, Roediger-
Schluga and Barber (2006) assume that all partners in an EU project
collaborate with each other with equal intensity, i.e. the projects are
interpreted as fully connected sub-networks of participants. This is an issue
open for further discussion because studies like those of Nokkala et al.
(2008), Protogerou et al. (2007), and Wagner et al. (2005) state that EU R&D
networks are based on preferential attachment, which challenges the idea
that those networks have a self-organising nature. For example, Nokkala et
al. (2008) state that there is an overestimation of existing relations within an
EU project, and thus they reject the assumption that all partners in an EU

project collaborate with each other with equal intensity.

Protogerou et al. (2007) state that EU R&D networks are mainly collaboration
activities for pre-competitive research, which covers different stages of the
innovation process compared to networks formed by alliance data, patents,
patent citations, or scientific publications. Focused on the specificity of EU

R&D networks, Nokkala (2007) seeks to answer what motivates individuals
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and organisations for collaboration or non-collaboration with certain partners,
and how knowledge production and inter-organisational learning take place in
inter-organisational collaboration projects such as EU Framework
Programmes. With a sample consisting of nine cases from FP6 NEST
projects, the study provides insights about the dynamics of network formation
and knowledge production at the grassroots level by focusing on the micro-
scale project network, its individual and organisational participants, and the
ties between them. Nokkala performs in-depth analysis of the individual

collaboration paths, motivations, expectations, and interactions.

With more of a micro-level view, Nokkala et al. (2008) try to understand the
linkages of communication and joint knowledge production between partners
within different EU-funded R&D collaboration projects. Analysing intra-project
linkages from Integrating Projects (IPs), Small or Medium Scale Focused
Research Actions (STREPs), and Networks of Excellence (NoEs), Nokkala et
al. (2008) attempt to identify the drivers for partner choice in current and
future EU Framework Programme projects. They find that prior collaboration
between partners, characteristics of the partners, and the formal status of the
partners in past or current collaborative projects play an important role in

partner selection.

In order to study intra-project linkages, Nokkala et al. (2008) draw from three
different sets® of quantitative and qualitative data, covering different thematic
priorities and programmes, as well as different funding instruments within the
5th and 6th Framework Programmes. They perform both quantitative and
qualitative analysis, where desktop research is coupled with an in-depth
analysis of the individual collaboration paths, histories, motivations for
cooperation and non-cooperation with specific potential partners, and
descriptions of interaction within the projects. The dataset includes 22 in-
depth qualitative interviews with actors from seven funded research projects.

For all projects, the coordinator and at least one work package leader were

® A set of projects from the FP6 NEST programme, a set of Integrated Projects in FP6, and a survey of
FP5 participants.
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interviewed, but managers, ordinary participants, and subcontractors
representing universities and research institutes were also included when

possible.

All of these studies allow for rich analyses from different sides. However,
since they (except for Nokkala et al., 2008) are based on the supra-
nationality concept, they mislead in regard to the impact at the organisational
level and the impact to the ecosystems of the partner organisations. While
Malerba et al. (2006) focus on global pipelines, their study does not examine
local buzz dynamics. Studies also underestimate the importance of dynamic
capabilities. Therefore, | propose that there is a need to focus on the
dynamics of the organisations at the research team level in order to observe

the exact impact of the project(s).

The fact that each sub-programme of the FPs is organised under several
thematic priorities (for example, the IST Programme in FP6 is organised into
23 thematic priorities’) requires a combination of different evaluation
techniques. While some parts of the generic effects can, for instance, be
covered with a standard questionnaire, the types of outputs and impacts will
vary considerably between projects with different strategic objectives (e.qg.,
those aiming at societal goals such as e-Inclusion, those with strong
infrastructural output components such as ‘broadband for all’, and those with
a higher share of privately appropriable results such as ‘embedded systems’)
(Polt et al., 2006).

FP networks are mainly formed at the pre-competitive stage. In the case of
the automotive industry, the European Commission stated: “Research must
be at the pre-competitive stage, which means that the products obtained from
it may not be directly usable in a specific type of vehicle. Examples of

acceptable research projects would be those relating to the use of ceramics

"Similarly, the concentration of Turkish partners is diversified in 19 fields of ICT.
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in engines or aimed at limiting noise or emission pollution caused by motor

vehicles”.

Another feature of EU-funded networks is that there are different roles played
by the network members. Different organisations fill different positions such
that there are diversified roles in networks, where the best-positioned
institutions see better gains than the other members. At this point we can
speak about power relations in networks, where the centrality of a network is
measured via eligible costs. Collaboration experiences in previous FP-funded
projects are valuable references for partner choice (Nokkala et al., 2008).
This means that the institutions that receive more money from the
Commission are better positioned in EU networks and control the knowledge

flows in those networks.

Knowledge production occurs primarily in work packages where
communication is facilitated by the small size of sub-structures of EU
collaboration projects. We know from the network literature that highly
connected, strongly tied networks are better suited for the diffusion and
exploitation of existing knowledge, while weakly tied networks are better
suited for the exploration of new knowledge. In FP projects, joint knowledge
production takes place within the work packages (Paier, 2006). This means
that all partners in a network are not equally connected and knowledge is not
flowing equally to each cell of the network within a collaboration project.
Moreover, knowledge flows in FP-funded networks are mediated by project
coordinators and other sub-leaders (i.e. work package leaders and task
leaders). However, a lack of research to understand the internal dynamics of
collaborative research projects funded by the EU Framework Programmes
prevents us from commenting further on knowledge flows inside the

networks.

8«Commission backs R&D agreements in the motor industry”,
http://europa.eu/rapid/pressReleasesAction.do?reference=1P/98/832&format=HT ML &aged=1&langu
age=EN&guilLanguage=en, accessed on 30 September 2013.
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Another area that needs further investigation is the reciprocal relationships
among partners of an EU-funded network, which could give us insights about
the factors that, prevent or motivate knowledge flows inside a network.

Breschi and Cusmano (2004) suggest that organisations participating in only
one project contribute little to the networking activity taking place within EC-
funded research. It can be argued that the strength of networking may
change from project to project with respect to the role accomplished in FP6
IST projects, and the argument of Breschi and Cusmano (2004) about this
can be challenged. This implies that in-depth analysis should also be

employed, rather than quantitative analysis alone.

Although there is considerable willingness for collaborative partners to forge
durable formal collaboration links, there seems to be considerable variation in
the extent to which the formal links translate to shared knowledge production
within the projects. Intra-project communication is essential for shared
knowledge production (Nokkala, 2009). However, literature on EU-funded
networks fails to show how all of these experiences gained at the

supranational level can be transferred to the local level.

While networks can provide effective pathways for knowledge creation® and
knowledge flows, not all networks are equally effective (Barabasi and
Frangos, 2002). Polt et al. (2006) further state that in a programme that
comprises 23 objectives and variety, the impacts cannot be handled with
one-size-fits-all surveys. Based on the work of Nelson and Winter (1982), it

can also be argued that organisations own their unique habits and routines,

% New knowledge can take several forms: it may be embodied in human resources or capital, or it may
take the disembodied form of new best practices, which leads to a more efficient deployment of
existing resources. The benefits of the new knowledge may be directly and fully captured by the entity
supporting or performing the RTD; it may spill over to benefit other parties. The economic benefits of
the new knowledge may be fully captured and measured in the benefit-cost calculations of private
actors (e.g., rates of return); however, because of spillover effects or market conditions, divergences
may occur between private and social benefits. New products and processes introduced as a result of
RTD may rapidly and extensively diffuse through the marketplace; alternatively, market penetration
may be slow and limited.
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which directly affect their local buzz as well as their links with global
knowledge pipelines and, thus, their performance in international
collaboration networks. Therefore, it is important to design a mechanism that
will work to understand the dynamics of the system that nurtures the
collaboration process for each team'® and to explore the hidden parts of
every network that give insights to their operation and effectiveness (Wagner
and Leydesdorff, 2006). Based on this, it is obvious that generalisation and
construction of a model that is based only on quantitative data analysis can
prevent us from more closely viewing and fully understanding the knowledge
creation process as it happens. Moreover, rather than putting all successful
organisations in the same symbolic basket and treating them with the same
indicators, it is more fruitful to deepen the focus on each organisation

separately.

Beyond these macro-studies at an EU level, there has been no broad attempt
to study the impact of Framework Programmes on the Turkish innovation
system, except for the study of Guller and Kara (2011). Instead of
constructing a framework to judge the impact of the programme, most of the
discussions in the academic, business, and political spheres were based on
“profit and loss accounts”, which is the reflection of input—output orientation
for assessing R&D programmes™'. In such an approach, it is believed that if
the government puts adequate money into the basket, it will generate outputs
in which the innovation process is not seen, known as a “black box”. It is
obvious that if we do not know how the innovation process works, we will not
be able to assess how increased R&D contributes to innovation in either the
economic or the social sphere (European Commission, 2008). Therefore, it is
important to unlock the inside of the “black box” in order to develop effective

evaluation and impact assessment tools.

Here it was preferred to focus on teams rather than organisations, because an organisation may
consist of several teams that are active in FPs. Another argument for this approach is that there are
recent discussions stating that more and more incentives should be opened for teams rather than
organisations.

1n Turkey, this is summarised with the approach of “How much has been given to Brussels, and how
much has been received from Brussels?”
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Moreover, there is a need for a paradigm shift in Turkish society to embrace
a contemporary approach in place of “black box™ models in assessing the
benefits of R&D programmes. It is thought that involvement in European
Framework Programmes provides not only financial support for conducting
collaborative research projects, but also enhances new knowledge
generation and diffusion, increases learning and dynamic capabilities, and
integrates the partner organisations into global R&D pipelines, all
complementary to local buzz. The local buzz—global pipeline approach
emphasises both the need for close local networks and strong extra-local or
global linkages (Maskell et al., 2006). However, these claims need evidence-

based justification.

The involvement of organisations from emerging economies in pre-
competitive international R&D collaborations is also an area that needs to be
unlocked. It is important to expose the dynamics of networks with
involvement in the emerging world, where institutional linkages, knowledge
creation, knowledge deployment, and the impact on the country’s research
and technology development capability all need further investigation.
Therefore, the dynamics of successful organisations™® need to be analysed.
As will be mentioned later, this heterogeneous mix of evaluation (Wagner et

al., 2004) .will play a different role and provide useful insights.

There are some studies on networks with Turkish involvement; however, they
explicate the national dynamics involved in collaboration networks rather than
internationalisation dynamics. They are mainly focused on the links and
relationships among different Turkish organisations and networks®. In
contrast to previous network studies, this study explores the involvement of

Turkish organisations in international R&D networks. An attempt to

2A “successful” organisation is an organisation that is involved in STREPs and IPs under the FP6 IST
Programme.

3 For example: Innovation and Relationships in an Organized Industrial District-Ankara Sincan
Industrial District (Erdil and Cetin, 2008); SME Networks as New Engines of Economic Development
and Innovation (Armatli-Koroglu, 2004); Kiimeler, Sanayi Aglari ve Inovasyon: Ankara Bélgesi
Makina ve Mobilya Sektérleri Ornegi Projesi (METU TEKPOL, 2008).
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investigate the involvement of Turkish organisations in pre-competitive
international R&D collaboration networks and to examine the impact of that
involvement on the country’'s research and technology development
capability is thus relevant. Additionally, previous studies on international R&D
collaboration have mainly focused on international R&D collaboration
linkages between developed country organisations themselves. The present
research diverges from that trend in an effort to deepen the focus on the
dynamics of developing country organisations in international R&D
collaboration networks, which are dominated and usually led by developed

country organisations.

2.9. Bridging Networks Literature with Local Buzz-Global Pipelines

Phenomenon

Knowledge is the cement of innovation. Studies bridging the concept of
knowledge with innovation patterns have attracted great interest from the
academic community in the last 20 years. The same can be argued for the
positioning of innovation policy in economic development literature, where it
is attracting attention from politicians and policy-makers at all levels.
Especially from the point of view of economics and the social sciences,
understanding how R&D-oriented entities and research groups organise the
knowledge creation process in “the globalising learning economy” is an
interesting area for research, because it is not easy to directly link one issue
with another within the boundaries of different innovation theories (Archibugi
and Lundvall, 2002).

Innovation is primarily characterised by uncertainties, high risks, and
unpredictable returns on investment, which make it a nonlinear and complex
process (Rosenberg, 1982). Since it is not a process that is easily unlocked,
the research on innovation dynamics has been handled from different

approaches.
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One of these approaches links technological innovation dynamics with
perspectives of economic geography and spatial economics. In line with this
perspective, | discussed the concepts of a flat versus spiky world in previous

sections of this thesis.

The way of handling globalisation versus localisation or flattening versus
spikiness is affected mainly by the political sphere. Such controversial
approaches to economic geography and spatial economic are clarified by

Christopherson et al. (2008) as follows:

“Everyone agrees we live in a more ‘globalized’ world, but views differ as to what
this means and whether it is a trend for good or ill. Those on the neoliberal right
are typically pro-globalization, arguing that it has opened up markets across the
globe, that it is a force for spreading opportunity and wealth across nations and
that the intensification of competition it engenders stimulates innovation and
productivity. Those on the political left tend to be anti-globalization, arguing it is a
process dominated by global corporations that have become more powerful than
nation states, that it increases inequality within advanced economies and
undermines the ability of the world's poorer countries to improve social welfare or

protect their natural environment” (Christopherson et al., 2008, p. 1).

Castells (2011) states that globalisation forces changes in our understanding
of spatial concepts, assuming that anything can be located anywhere and
thus moved somewhere with ease. Similarly, there are many studies that
state that “innovation takes place in international networks reaching far

beyond their region‘s boundaries” (Benneworth and Dassen, 2011).

Dominance of approaches favouring the international dimension of innovation
creates a challenge for regional policy-makers. On the other hand, the role of
the local ecosystem as an important knowledge base to enhance local firms’
capabilities of gaining advantageous positions in the global market has been
widely recognised under concepts such as regional innovation systems,
industrial clusters, localised learning, and innovative milieus (Porter, 1993;

Freeman, 1995; Cooke et al., 1997; Malmberg and Maskell, 2006).
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Besides the black and white sides of this debate, there are empirical
analyses that exhibit trends towards both increasing globalisation and
localisation (Trippl et al, 2009). Similarly, the necessity for both strong local
and global interactions is highlighted in a study of a high-tech aerospace
cluster in Taiwan (Eriksson, 2006). Trippl and Toédtling (2007) find that the
Austrian biotechnology sector needs local-level and global-level exchanges

simultaneously.

In parallel with the approaches mentioned above, | argue that the dichotomy
of “local buzz and global pipelines” (Bathelt et al., 2004) should be replaced
with a more balanced approach blending both in the basket of knowledge
creation. The local buzz—global pipelines approach argues that local
interaction or 'buzz’ and interaction through trans-local ‘pipelines’ create a
dynamic process of learning, knowledge production, and innovation that is

central to understanding a cluster's success (Bathelt, 2007).

Organisations need to interact at different levels. They need enhanced local
networks and strong extra-local or global linkages, while paving the way to
balance those (Maskell et al., 2006).

2.10. Concluding Remarks and Insights for the Next Steps

Network studies have gained popularity in the academic world. The number
of papers about the networks formed under EU Framework Programmes has
risen, as well. Breschi and Cusmano (2004), Barber et al., (2006), Roediger-
Schulga and Dachs (2006), Cabo (1999), Roediger-Schulga and Barber
(2008), and Ortega and Aguillo (2010) are some examples of such studies.
Derived from the small-world phenomenon (high clustering and short average
relational distances), most studies assume perfect knowledge flow among
the partners of a network, which is not the case in reality. Moreover, studies
focused on EU programmes are conducted at the supra-national level and
leave unaddressed issues related to fluidity of knowledge flows between the

local actors of the innovation system — the firms, universities and research
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institutions, and the people at national level.EU level studies are extensively
focused on the core of networks while little effort is made to understand the
impact of EU networks on periphery.

Contemporary studies on FP networks generally focus on a partnership
structure as a whole rather than investigating the future performance of
different nodes in research networks. In contrary to well-known approaches,
looking from the perspective of less-connected nodes of a network could lead
to alternative findings which may challenge the contemporary understanding.
Such kind of focus may provide an opportunity to expose the nonlinearity of
knowledge flows from international collaboration and also local deployment

dynamics of collaborative research at international level.

Further investigation is required about the outcomes of international
collaboration on local research capacity upgrading. The literature highlights
that strengthening the local research capacity of developing countries relies
on knowledge networks that are connected both locally and globally (Lall,
2001; Marin and Bell, 2006; Narula and Duning, 2000; Barnard et al., 2012).
Starting from 2003, thanks to the gained access for participation in FP
networks and increased support of TUBITAK for international collaboration
projects, many researchers were engaged more extensively in global
research activities, but the outcomes of the initiatives remains to be
analysed. Going beyond the boundaries of the project networks involved, it
is required to study how researchers manage global versus local trade-off
and potential heterogeneities at the research level in creating scientific
outputs. These concepts can be handled within the context of the local buzz—
global pipelines framework, which emphasises both the need for enhanced
local networks and strong extra-local or global linkages while paving the way
to balance them all (Maskell et al., 2006). The approach argues that local
interaction or ‘buzz’ and interaction through trans-local ‘pipelines’ create a
dynamic process of learning, knowledge production, and innovation that is

central to understand a cluster’s success (Bathelt, 2007).
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In order to unlock the gains from international research collaboration and
their relation to future outputs of researchers, there is a need to reveal the
main drivers of having a strong project portfolio at both national and
international levels. Such study cannot be built on quantitative analysis only;
it requires in-depth analysis, as well. In order to develop recommendations
for future policies, in-depth interviews and focus group meetings are essential
to assist in exploiting the open issues to create synergy between global

pipelines and local buzz for the benefit of a national innovation ecosystem.
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CHAPTER I

TURKEY’S STANDING IN COLLABORATIVE ICT PROJECTS

3.1. Key S&T Indicators for OECD, EU27, EU15, EU12, and BRICS
Countries and Turkey

Leveraging R&D as a means of the vision for transitioning to a more
innovative, value-added economy is one of the challenges for Turkey in the
coming next 10 years. Turkey is now ranked as the 17th economy in the
world, whereas it ranked 28th 10 years ago. By the year 2023, Turkey’s
target is to be in the top 10 economies in the world. This part of the study
aims to provide multi-dimensional analysis of Turkey’s standing in R&D and
ICT research, starting from macro-analysis and finishing with a more micro-
scale focus on FP6 and FP7 performance in ICT. Therefore, this section
starts with a focus on recent standing with respect to key S&T indicators for
the OECD, EU27, EU15, EU12, and BRICS countries and Turkey. “S&T
indicators are crucial for monitoring scientific and technological development,
and normally used to monitor global technological trends, conduct foresight

exercises, and determine specific areas of investment™*,

Comparative analysis of the recent standing of Turkey in R&D at a global
scale will provide a picture useful for formulating, adjusting, and
implementing S&T policies. The mapping study is based on main S&T
indicators covering R&D expenditures, number of FTE researchers, number

of scientific publications, and number of PCT patent filings'®. Noting that this

Yhttp:/www.aiwsi.org/sti-indicators.php, accessed on 24 August 2013.

1Source: TurkStat, OECD MSTI 2013/1, UNESCO, Thomson Reuters InCites Database, WIPO. Note
1: EU27 includes EU27 plus Croatia for R&D Expenditures, Higher Education R&D Expenditures,
and FTE Researchers. Note 2: The reference years are 2009 for South Africa (GERD, HERD, FTE
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thesis is mainly focused at the university level, comparisons for higher

education R&D are covered as well.

The comparative analysis is done in three parts. To compare the two time
intervals covered by the thesis, | looked at the developments for two periods
of 2003—2007 and 2007-2011, and then the whole period (2003-2011) were
analysed separately as well. The most recent data provided by TURKSTAT
and EUROSTAT is available for the year 2011, and so the analysis in this
part does not cover the years 2012 and 2013.

Here the momentum in the key S&T indicators was compared for four groups
of countries and Turkey, as well as their relative standing when the level of
Turkey is taken as 1. In other words, momentum is tagged with percentage
change between the first year and last year values for each period, and
similarly, in the second analysis, | use fold-change as a measure for
describing the value for each group of countries while the value for Turkey as
a reference base is equal to 1. In fold-change analysis, three reference
years, which are 2003, 2007, and 2011 were used.

Turkey drastically increased the governmental funding for R&D between
2003 and 2011, such that it jumped from 1.3 to 2.6 (2007) and to 3.5 billion
TRY (2011), with 101% and 35% growth rates, respectively’®. This is
reflected also in total expenditures of R&D between 2003 and 2011, with a
total 291% increase. However, the rate of increase has declined to one-third
of that of the previous period during 2007-2011. For example, the
momentum of R&D expenditures is behind that of the BRICS countries for
2007-2011. Although in R&D expenditures Turkey has reached the level of

Researchers), 2007 for OECD (FTE Researchers), and 2010 for EU (FTE Researchers). Note 3:
Higher Education R&D Expenditures for Brazil not available.
16 Source: TurkStat; constant prices (2012=1).
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EU12Y countries, it still has a 27-fold difference from the BRICS countries
(Table 2)*8.

Table 2: Comparisons for OECD, EU27, EU15, EU12, BRICS, and Turkey regarding total R&D
expenditures (Source: TurkStat, OECD MSTI 2013/I, UNESCO)

Standing (taking TR as a reference

Total Momentum (%) base, TR=1

R&D 2003- | 2007— | 2003-

Exp. 2007 2011 2011 2003 2007 2011
OECD 33 13 50 243 130 93
EU27 29 18 52 74 38 29
EU15 27 17 49 71 36 27
EU12 55 45 125 3.27 2.05 1.88
BRICS 89 67 215 33 25 27
TR 148 57 291 - - -

This thesis focuses on the research activities of the academic world, and
higher education R&D expenditure data are an important area of focus. In
line with analysis on total R&D expenditures, similar observations are seen
for higher education R&D expenditures, as well. From 2003 to 2011 Turkey
reached the same level as EU12 countries, but its momentum is behind that

of BRICS countries with a diminishing growth rate (Table 3)*.

7 Bulgaria, Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Romania, Slovakia, and Slovenia.

8Source: TurkStat, OECD MSTI 2013/I, UNESCO, EU27 includes EU27 plus Croatia for R&D
Expenditures.

¥Source: TurkStat, OECD MSTI 2013/1, UNESCO, Note 1: EU27 includes EU27 plus Croatia for
Higher Education R&D Expenditures and FTE Researchers. Note 2: The reference year is 2009 for
South Africa (GERD, HERD, FTE Researchers). Note 3: Higher Education R&D Expenditures for
Brazil not available.
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Table 3: Comparisons for OECD, EU27, EU15, EU12, BRICS, and Turkey regarding higher
education R&D expenditures (Source: TurkStat, OECD MSTI 2013/l, UNESCO)

Standing (taking TR as a reference base,
Momentum (%) TR=1)
HE R&D | 2003- 2007- 2003-

Exp. 2007 2011 2011 2003 2007 2011
OECD 28 23 58 65 46 38.4
EU27 28 26 60 25 18 15
EU15 26 24 56 24 17 14
EU12 65 53 153 1.20 1.10 1.13
BRICS 71 78 203 3.8 3.6 4.3
TR 80 49 168 - - -

Concerning the FTE researchers’ data, Turkey has the best momentum in
comparison to the reference group of countries. It should be also noted that
although higher education R&D expenditures are at the same level for Turkey
and the EU12, the number of FTE researchers in EU12 countries is 2.7-fold
greater than in Turkey (Table 4).

Table 4: Comparisons for OECD, EU27, EU15, EU12, BRICS, and Turkey regarding the number
of FTE researchers (Source: TurkStat, OECD MSTI 2013/l, UNESCO)

Standing (taking TR as a reference base,

FTE Momentum (%) TR=1)
Research | 2003- | 2007- 2003-

ers 2007 2011 2011 2003 2007 2011
OECD 10 0 10 117 85 58
EU27 16 9 27 38 29 22
EU15 16 10 27 34 26 19
EU12 17 8 27 4.68 3.60 2.69
BRICS 39 -5 32 48 44 29
TR 52 45 121 - - -

The next two comparisons are more or less of output indicators, while the
previous three were of inputs of an S&T system. The findings about the
analysis of scientific publications are a mix of previous comparisons of key
indicators. Again, Turkey has progressed in that field with a reduced
momentum in the second half of the analysis, whereby, in total, the country
lies behind the BRICS countries in terms of momentum in scientific

publications between 2003 and 2011. On the other hand, fold-change
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analysis indicates that EU12 countries are 2.5 times more productive in terms
of scientific publications although the higher education expenditures on R&D
are almost same. However, Turkey has an increasing momentum in the

second half of the analysis as compared to EU12 countries (Table 5).

Table 5: Comparisons for OECD, EU27, EU15, EU12, BRICS, and Turkey regarding the number
of scientific publications (Source: Thomson Reuters InCites Database)

Standing (taking TR as a reference base,

Scientific Momentum (%) TR=1)
Publicatio | 2003- | 2007- 2003-

ns 2007 2011 2011 2003 2007 2011
OECD 9 23 34 83 61 51
EU27 11 27 41 36 26 23
EU15 10 25 38 33 24 21
EU12 15 50 73 3.08 2.38 2.46
BRICS 53 61 146 10 10 11
TR 49 45 116

PCT patent data analysis indicates that BRICS countries and Turkey are the
fastest runners to close the gap from the advanced economies. The
momentum of BRICS countries is better than that of Turkey while Turkey has
reached the level of the EU12 countries, although Turkey’s momentum has
been reduced between 2007 and 2011 (Table 6,).

Table 6: Comparisons for OECD, EU27, EU15, EU12, BRICS and Turkey regarding the number of
PCT patent filings (Source: WIPO)

Standing (taking TR as a
PCT Momentum (%) reference base, TR=1)

Patent 2003- 2007—- 2003-

Filings 2007 2011 2011 2003 2007 2011
OECD 36 7 45 987 417 298
EU27 22 2 25 359 137 93
EU15 22 2 24 354 135 91
EU12 31 20 57 5.02 2.04 1.64
BRICS 145 150 511 29 22 36
TR 221 50 381 - - -
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This section was focused on comparative analysis between four groups of
countries and Turkey. Two main messages can be drawn from the analysis

covering the period of 2003-2011, as:

e Turkey has progressed remarkably in terms of the momentum of input-
and output-based key S&T indicators, with a relatively falling growth
rate in the last part (2007-2011) of the analysis.

e EU15% and BRICS?! countries are still located far ahead of Turkey in
terms of all covered indicators, which means that the momentum is
not great enough for Turkey to catch up. On the other hand, Turkey
is rapidly reaching the level of EU12 countries, except for numbers of

FTE researchers and scientific publications.

3.2. Analysis of R&D Funds for ICT Academic Research in Turkey

The R&D funding data for the higher education sector in Turkey highlight a
drastic increase on supply and demand side, or, in other words, on
government and university side. Although higher education’s portion of total
R&D expenditure for the performing side dropped from 66.3% to 45.5%
between 2003 and 2011, the real values increased from 2.4 to 5.4 billion®
TRY, respectively. Similarly, the R&D funding of TUBITAK dedicated for
academic research and also demand for that funding increased 15-fold and
5.6-fold for 2012, respectively (Figures 2 and 3)?. If we divide the data into
two periods (i.e. 2003—-2006 and 2007-2017), we see that from the first to the
second period the number of applications increased by 2.8-fold while funding
increased by 3.3-fold.

20Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal, Spain, Sweden, and the United Kingdom.

2'Brazil, Russia, India, China, and South Africa
?2Constant prices (2012=1).
2Source: TUBITAK.
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Figure 2: Number of project proposals submitted to TUBITAK ARDEB between 2000 and 2012
(Source: TUBITAK)
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Figure 3: Funds allocated to TUBITAK ARDEB projects between 2000 and 2012 (Source:
TUBITAK, million TRY with 2012 constant prices)

These motivations for R&D in universities are reflected in ICT research data,
as well. The number of funded academic projects from the Electrical,
Electronics, and Informatics Research Support Group of ARDEB?** jumped
2.6-fold from the first (2003—-2006) to the second (2007—-2013) period of this
analysis while the actual data jumped from 410 to 1073 (Table 7). Almost
48% of all funded ICT projects belong to six and 60% to 10 universities in
Turkey, which means that ICT research capability is clustered among a
limited number of universities, especially in Ankara, istanbul, and izmir.

24 Academic Research Support Programs.
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Table 7: ICT project performance of Turkish universities based on funded R&D projects by
ARDEB (Source: TUBITAK)

2003- 2003- 2007-

University 2013 2006 2013 Cumulative %
Total 1483 410 1073
1 METU 158 55 103
2 BILKENT 155 55 100
3 BOGAZICI 128 34 94
4 SABANCI 105 43 62
5 iTU 98 25 73
6 KOG 74 26 48
7 KOCAELI 51 9 42
8 YTU 45 9 36
9 DOKUZ EYLUL 44 22 22
10 HACETTEPE 43 17 26
11 FIRAT 32 2 30
12 ANADOLU 27 6 21
13 TOBB ETU 26 5 21
14 iYTE 24 10 14
15 YEDITEPE 24 8 16
16 GEBZE YTE 23 3 20
17 EGE 23 6 17
18 S. DEMIREL 22 2 20
19 ISIK 19 6 13
20 ERCIYES 18 2 16
21 PAMUKKALE 18 3 15
22 OZYEGIN 16 3 13

3.3. Comparative Analysis of University-Based International
Collaboration ICT with Respect to National Research Funding

Following its full association with the EU Framework Programmes in 2003,
Turkey attained progress in harmonising its S&T policies with the European
Community. Project-based funding for bilateral and multilateral relations
increased from 1.4 (2003) to 7,3 (2007) and to 27,1 million TRY (2012), with
476% and 272% growth rates, respectively®®. Moreover, while the ratio of

#Source: TUBITAK, Constant prices (2012=1).
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bilateral and multilateral funding to total academic funding at TUBITAK
initially dropped from 0,12 (2003) to 0,04 (2007), recently it has reached 0,16
(2012), which the highest ratio in last 10 years (Table 8). At TUBITAK,
bilateral and multilateral funding is provided to collaboration projects with
other countries or under the COST and EMBO/EMBL programs, so this does
not cover the data for FP6 and FP7.

Table 8: Ratio of bilateral and multilateral funding to total academic funding at TUBITAK
(Source: TUBITAK)

Bilat./Multilateral Total Academic .
Year ) ! Ratio
Funding Funding
2003 1 12 0,12
2007 7 171 0,04
2012 27 167 0,16

Similar analysis for ICT projects indicates that, although the ratio of bilateral
and multilateral projects versus total ARDEB funding increased in the last
10 years, this is not the case for international ICT projects. The same ratio
dropped from 0,23 to 0,19 in the case of ICT (Table 9). Here it is supposed
that the number of projects and the funding allocated to these projects are
correlated strongly, because almost all international projects have similar
budgets of up to 360.000 TRY.
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Table 9: Ratio of international projects in total funded academic projects in ICT in terms of
number of funded projects (22 universities, Source: TUBITAK)

University 2003-2006 2007-2013 2003-2013

Total 0,23 0,17 0,19
1 METU 0,40 0,19 0,27
2 BILKENT 0,36 0,35 0,35
3 BOGAZICI 0,21 0,23 0,23
4 SABANCI 0,28 0,21 0,24
5 iTU 0,04 0,18 0,14
6 KOC 0,23 0,40 0,34
7 KOCAELI 0,00 0,12 0,10
8 YTU 0,00 0,17 0,13
9 DOKUZ EYLUL 0,05 0,18 0,11
10 HACETTEPE 0,18 0,15 0,16
11 FIRAT 0,50 0,00 0,03
12 ANADOLU 0,33 0,24 0,26
13 TOBB ETU 0,20 0,05 0,08
14 IYTE 0,10 0,29 0,21
15 YEDITEPE 0,13 0,19 0,17
16 GEBZE YTE 0,00 0,10 0,09
17 EGE 0,33 0,12 0,17
18 SULEYMAN DEMIREL 0,00 0,00 0,00
19 ISIK 0,33 0,08 0,16
20 ERCIYES 0,00 0,06 0,06
21 PAMUKKALE 0,00 0,00 0,00
22 OZYEGIN 1,00 0,38 0,50

Although the overall ratio of the share of international projects in ICT is
declining, the six best performing universities were able to sustain their
average at around 0,25.

Some other implications from the institutional level analysis of ICT
collaborations are listed below:

e In the last 10 years, only 33 universities have set up project-based
collaboration at the international level.
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e Only six universities have more than 10 project-based collaborations
(and it is also seen in Figure 4 that METU, Bilkent, Bogazici, Kog,

Sabanci, and iTU are performing better than other universities).

. . METU BILKENT
Number of total ICT BOGAZICI
DYOJECIS
- SAB:\NCP
100 *
Kog
¢
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Figure 4: Distribution of ICT projects at university level (total projects vs. international projects
at log scale, Source: TUBITAK)

e Almost half of the remaining universities have had less than four
collaborations in 10 years. Moreover, only six*® out of 33 universities
managed to attain a ratio of international collaboration versus total
projects above the mean value, which is 0.22 (blue-filled cells in Table
10)*’. This means that well-known universities like ITU, YTU, Kocaeli,
Dokuz Eylil, Hacettepe, IYTE?®, Ege, and GYTE tend to be locally

oriented universities in ICT research (orange-filled cells in Table 10).

METU, Bilkent, Bogazici, Sabanci, Kog, and Anadolu University.

2’| exclude universities with less than 20 projects. In other words, this study could not take into
account universities performing fewer than 2 ICT projects per year.

BIYTE’s score is just below the mean, indicating that the university could shift itself to the well-
perfoming university level.
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Table 10: Ratio of FP and bilateral projects to total academics projects in terms of number of
funded projects (ICT, 33 universities, Source: TUBITAK)

University T(_)tal Intern_ational Ratio
projects Projects
1| METU 156 42 0.27
2 | BILKENT 155 55 0.35
3| BOGAZICI 128 29 0.23
4| SABANCI 105 25 0.24
5/iTU 98 14 0.14
6 | KOC 73 25 0.34
7 | KOCAELI 51 5 0.10
8|YTU 45 6 0.13
9| DOKUZ EYLUL 43 5 0.12
10| HACETTEPE 42 7 0.17
11| FIRAT 32 1 0.03
12| ANADOLU 27 7 0.26
13 [IYTE 24 5 0.21
14 | YEDITEPE 24 4 0.17
15| EGE 23 4 0.17
16 |GYTE 23 2 0.09
17 | OZYEGIN 20 8 0.40
18| ISIK 19 3 0.16
19| ERCIYES 18 1 0.06
20 | BAHCESEHIR 13 2 0.15
21 | KADIR HAS 12 3 0.25
22 | FATIH 12 2 0.17
23 | ANKARA 11 3 0.27
24| GAZI 10 1 0.10
25| MARMARA 9 2 0.22
26 | ISTANBUL 9 1 0.11
27 _CANKAYA 8 6 0.75
IZMIR

28| EKONOMI 8 1 0.13
29 | ATILIM 6 2 0.33
30| DOGUS 5 1 0.20
31| TOBB ETU 4 1 0.25
32 | KIRIKKALE 4 1 0.25
33 | NAMIK KEMAL 3 1 0.33
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3.4.Analysis of FP6 and FP7 Data

The overall comparison on FP6 and FP7 states that the total funding
received from the EU jumped from 56 to 193 million Euros®, which means a
245% increase in total funding received from the European Commission. On
the other hand, the funding for the ICT theme jumped just from 11,6 to 20,6
million Euros, with a much lower increase (78%) as compared to the general

picture.

Table 11: Turkish researchers in FP6, FP7, FP IST, and FP7 ICT (Source: European
Commission)

IIDDartners " | Funded Partners | Acceptance Rate
roposals
FP6 2982 466 16%
FP7 7429 1097 15%
FP6 IST 592 79 13%
FP7 ICT 952 84 9%

The overall success rate regarding the participant numbers in FP6, FP7, FP6
IST, and FP7 ICT is 16%, 15%, 13%, and 9%, which means that there was a
decline in acceptance rates of ICT projects from FP6 to FP7 (Table 11).

Similar comparisons were performed between the EU15*° and EU12*
countries and Turkey, with addition to momentum and standings of EU15 and
EU12 countries as compared to Turkey. Here the momentums of number of
partners in funded FP6 or FP7 projects for EU12 and EU15 countries and
Turkey, as well as their relative standings, are compared when the level of
Turkey is taken as 1. In other words, momentum is tagged with percentage

change between FP6 and FP7, and similarly, in the second analysis, | use

»Source: European Commission data.

%EU15 refers to the 15 old EU member states prior to May 2004 (Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain,
Sweden, and the United Kingdom).

3'EU12 refers to the 12 new EU member states as of January 2007 (Bulgaria, Cyprus, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Romania, Slovakia, and Slovenia).
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fold-change as a measure describing the value for each group of countries

while the value for Turkey as a reference base is equal to 1. In fold-change

analysis, FP6 and FP7 data are used as two different periods to make the

necessary com parisons.

Comparing the findings from Tables 12 and 13, it can be stated that:

The momentum of Turkey is far higher than that of both the EU15 and
EU12 countries, although the acceptance rates are lower than EU15
rates and similar to EU12 rates™?.

On the other hand, the momentum of Turkey in FP7 ICT is lower than
Turkey’s general achievements in FP7. Similarly, the acceptance rate
is also lower than that of the reference groups of countries as well as
the general acceptance rate of Turkey in FP7. Moreover, Turkey’s
standing in ICT is worse than FP7 in general. This implies that Turkish
organisations were relatively less successful in participating in winning
consortia, which could be an indicator of the weakness of the ties of
Turkish organisations with their European counterparts.

Weak ties could be explained with the argument of Jeong et al. (2003)
that networks show strong tendencies towards preferential
attachments within a power law distribution of links dominated by key
knowledge hubs. Wagner et al. (2004) and Malerba et al. (2006) state
that there are central organisations serve as hubs in Framework
Programmes. Taking into consideration the existence of a stable core
of interlinked actors since the early FPs with increasing integration
over time, it can be argued that it was difficult for Turkish researchers

to take part in successful IST projects.

%2 Some other comparisons regarding EU15, EU12, and Turkey are given in Appendix A.
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Table 12: Comparison among EU15, EU12, and Turkey regarding FP7 performance (2007-2012,
Source: European Commission)

Number of Standing (taking TR as Acceptance
FP7 Funded Momentum (%) a reference base, Rgte
Partners TR=1)
TR 1097 135 1 15%
EU12 9385 24 8.6 16%
EU15 92,379 60 84 20%

Table 13: Comparison among EU15, EU12, and Turkey regarding FP7 ICT performance (2007—

2012, Source: European Commission)

Number of Standing (taking TR as a | Acceptance
FP7ICT Funded Partners Momentum (%) reference base, TR=1) Rate
TR 84 6 1 9%
EU12 1086 -15 11%
12.9
EU15 16,360 32 17%
195

Although Turkey has gained R&D funds and know-how via knowledge flows,
the Turkish performance in EU IST RTD demonstrates that the country is
performing below its potential (Tables 12 and 13). Turkish organisations are
still relatively less successful in participating in successful consortia. This can
be explained as follows:

There is lack of integration with core networks that have emerged since the
early FPs among the key players of the European ICT sector, which can be
attributed to the low visibility of Turkish ICT research and weak links with

European ICT hubs compared to US institutions.

It can be argued that insufficient Europeanisation of ICT research strategies
by Turkish universities is seen, despite the existence of sufficient academic
research potential when the outputs of publication data, patenting activity,

and interest in European ICT RTD programmes are considered.
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While the ERA model emphasises exchange and the formation of networks
with corresponding institutions, Turkish researchers have limited their
personal contacts with EU researchers. EU IST RTD funded under the FPs is
heavily dominated by a small number of hub institutions, including
Fraunhofer, CNRS, the Ecole Polytechnique Federale de Lausanne, Philips,
Nokia, Siemens, and France Telecom (Wagner et al., 2004; Malerba et al.,
2006). These organisations serve to orchestrate research and facilitate the
exchange of knowledge among peripheral groups. Hubs dominate both the
connectivity between the research organisations from different participant
countries, either member states or associated countries, and between
different technology areas and research disciplines (Malerba et al., 2006).
Therefore, the strength of links with hub organisations directly affects the
success of organisations participating in FPs. The present observations on
the Turkish ICT sector imply that lack of international networking ability of
Turkish organisations with EU ICT hubs has inhibited success in FP6 ICT
thematic areas®. These observations on the Turkish ICT sector imply that
the lack of international networking of Turkish organisations with EU ICT
hubs inhibited the achieving of success in thematic areas of FP6 ICT.
Recognising that the level of networking of Turkish organisations with EU ICT
hubs is not adequate, more effort is needed to link Turkish organisations with
EU ICT hubs.

Participation trends of Turkish researchers per IST/ICT objective give insight
toward the present Turkish research potential and accumulated experience in
ICT. The Turkish ICT sector is mainly application-oriented; 43% of
participation®** in submitted FP6 IST projects was focused on IST
applications. Similarly, high interest in e-Government, e-Work, and e-
Business® in FP6 reflects the focus of the sector. On the other hand, the low

success rate (4%) in e-Government, e-Work, and e-Business topics displays

%8 Further linkage and network analysis is needed to unveil the texture of network collaboration dynamics of
Turkish institutions. The data given for this study do not allow work on that issue, since project names are
anonymous and partners’ names in submitted and funded projects cannot be seen.

% For 292 out of 687 instances of participation.

% Under this objective, 125 participants submitted FP6 projects.
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the insufficient involvement of Turkish organisations in EU R&D networks in
that field. This also highlights the orientation of ICT solutions market in
Turkey toward the US, with the dominance of organisations such as

Microsoft, IBM, Cisco Systems, Oracle, and Sun Microsystems.

The success rates in technical fields and applied IST topics in FP6 are
slightly different: 12% for technical topics and 7% for applied IST. This
difference in success rates could be an indication of more qualified research
capability in technical fields, since research in the communications,
computing and software technologies, components and micro-systems, and
knowledge and interface technology fields is heavily dominated by university

researchers.

Both in FP6 and FP7, funded projects are dominated by universities in
Ankara and Istanbul. METU, Bilkent University, and Kog¢ University constitute
43% of all Turkish participation in IPs, STREPs, and NoEs when the entire
IST/ICT FP experience of Turkey is considered for FP6 and FP7.

Involvement of those three institutions increased to 50% in FP7 ICT.

It can be stated that not only do the inter-linkages between the private sector
and successful universities in FP6 IST facilitate the participation of private
sector actors in FP projects, but they also enable the management and
maintenance of previously connected networks with the aid of the experience
of the university actors. It can be argued that the most visible Turkish
universities in the EU ICT RTD arena can play a pivotal role in transforming
the Turkish private sector, and particularly SMEs, in the context of FP7 ICT.
Therefore, enhancement of partnerships between successful Turkish
universities like METU, Bilkent, Sabanci, and Kog¢ and private sector
institutions that perform research activities, and the sustainability of
collaborations in previously established networks, could be two options to
trigger Turkish private sector involvement in funded projects in FP7.
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Encouragement mechanisms for the FP projects that simultaneously involve
Turkish private sector actors and universities can be strengthened*®. This
type of support tool can increase the participation level of both university and
industry actors from Turkey. Considering that partnership with a successful
university in FPs triggers the involvement of the private sector in funded
projects, further investigation is needed to fully utilise the existing local
collaboration dynamics of ICT players in Turkey.

Since 2004 with the establishment of the National Science and Technology
Strategy for the years 2005-2010 (SCST, 2004), Turkey has invested in
capacity building and has gradually improved its scientific activities, both in
academia and industry. Capacity building is a crucial topic for more
enhanced involvement in networks and efficient knowledge diffusion. Wagner

(2006) highlights the importance of institutional capacity building:

“Local links also increase the likelihood that knowledge creation focuses on
issues relevant to the developing countries rather than on issues that
concern only scientists in advanced countries. [Therefore] the question for
developing countries is not how to get into collaborations with Germany, the
UK or the US, but how to take applicable knowledge from the network (no
matter where it is located), make it relevant to local needs and problems, and

tie it down”.

Although in the early 20th century Turkish higher education was based on a
model inspired by Europe (in particular the German model), after WWII it
became increasingly common to look towards the American model (Godelier
and Gallie, 2005). This was true with respect to the preference of the best
Turkish students towards US schools and even, in many universities, to the
recruitment of academic staff with US doctorates. In order to benefit more
from FPs, there is a need for more European-trained researchers that could

build ties for more enhanced collaboration with European organisations.

% One of the sources of TUBITAK financial support to encourage Turkish researchers from industry,
university, and public organisations willing to participate in the EU Framework Programme is called
the TUBITAK EU FP Support Programme for Multiple Partnerships from Turkey.
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Therefore, an enhanced strategy for brain circulation in the field of ICT
research with emphasis on Marie Curie Actions®” among European countries
and Turkey will be beneficial for both sides for better integration of the
Turkish RTD community into the ERA.

37 A fellowship programme under FP6 to facilitate mobility of researchers.
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CHAPTER IV

METHODOLOGY OF RESEARCH

This study is designed to identify the relationship between global interactions
and local engagements of Turkish researchers in ICT. It is built on deployed
mixed methods regarding global pipelines and the local buzz phenomenon,
aiming to provide evidence from Turkish case. Therefore, at the initial stage,
developing and justifying a framework for global-local connectivity is
essential to investigate the global-local relationship. Several studies
mentioned that research capacity upgrading in developing countries relies on
knowledge networks that are connected both globally and locally (Wagner, et
al., 2004, Lall, 2001; Marin and Bell, 2006; Narula and Dunning, 2000). In the
context of the thesis, creating a balance between global and local
connections and sustaining both types of engagements simultaneously is
defined as the optimal situation at the researcher level in an innovation

system.

In this study, ICT researchers engaged in international collaboration have
been handled in four groups in order to analyse similarities and differences
with reference to their future performance in terms of national and
international project portfolios, involvement in decision making processes on
academic project funding, publication outputs, and contributions to private

sector capacity upgrading.

Project portfolios of ICT researchers engaged in international collaboration

are not same, although they have similar backgrounds. Internationally

engaged researchers may choose to deepen their participation into global

collaboration or alternatively may expertise on benefiting from national
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programmes only. On the other hand, ideally placed researchers are those
who are engaged strongly at both levels: globally and locally (Barnard et al.,
2012). Moreover, it is expected that some of the researchers will become
less active in the ICT field, because of retiring, shifting to another scientific
discipline or starting a business. In line with the typology of Graf (2011), four

alternative groups are listed in Table 14.

Comparative analysis of these four groups is performed and initiatives of the
best-performing universities are also framed with follow-up in-depth
interviews. Understanding the strategies and ecosystems of selected
universities makes it easier to frame the most ideal conditions for more
productive researchers in Turkey with reference to the quantitative part of the

study.

Table 14: Taxonomy for assigning the degree of local versus global focus of ICT researchers

Local  Global Quadrant Typology of Features
Buzz Pipelines Terminology Graf (2011)

1 0 Il Internally Locally active researcher with lack of
oriented international connections
0 1 \Y Externally Strong interactions with global
oriented pipelines, but difficulty in engaging
locally
0 0 Il Inactive Mostly inactive researchers in terms
of local and international project
portfolios
1 1 I Gatekeeper Both locally and globally engaged

researcher acting as bridge linking
advanced world with national agenda

It should be noted that there is a lack of holistic databases matching
international and national project portfolios, publication outputs, and other
scientific engagements of researchers in Turkey. Moreover, there are no
metrics or frameworks for assessing which type of project (i.e. FP6 projects,

career grants, or ARDEB 1001 projects) is more prestigious than others.
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Therefore, in this study, focus group assessment was deployed to
differentiate the weights of different project types available for Turkish ICT

researchers.

In this study, the main subject of analysis is “Turkish ICT researchers” and
universities are determined as spaces that provide the necessary ecosystem
for researchers to reach the best scientific outputs. The main focal points are
different combinations of local and international engagements of researchers
and their relation to future project portfolios, scientific publications, and
contributions to governance of STl at academic and also private sector
levels. The findings help to understand the role of global linkages on local
dynamism at researcher level and also at university level. Different
combinations of degrees of local and global engagements followed by the
tracking of future scientific performances of the four groups provide useful
findings to frame characteristics of different groups. Gathered from the
findings, possible policy options can be highlighted for successful university-

based research in Turkey.

Starting from the initiation phase of the study, several face-to-face
discussions were held with people who have deep understandings of current
research dynamics in Turkey and well-known, world-class researchers who
lead the theoretical and empirical studies of their fields. These people include
managers of the funding programmes of TUBITAK, former board members of
TUBITAK, current top managers from TUBITAK, vice-rectors of several
universities responsible for research management, and well-known
researchers like Franco Malerba and Caroline Wagner. Moreover, a special
focus group meeting was performed with the Members of the Execution
Committee of the Electrical, Electronics, and Informatics Research Support
Group at TUBITAK.

The study is based on 79 Turkish ICT researchers who were engaged in at

least one international project-based collaboration between 2003 and 2006.
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Those individual researchers constitute the target population of the study. A
target population is the complete collection of objects (for example,
researchers) that we want to analyse, where according to Lohr (2010) choice
of target population affect the statistics that result from data. However,
identifying ICT researchers is not an easy task due to the fact that there is no
easy definition of ICT researchers in Turkey. Some people define them as
academics from computer engineering departments, while other definitions
include those from electric and electronics engineering departments of
universities. Another definition also includes the ICT people from the private
sector and from public research organisations. In this study, ICT researchers
are defined as people who received academic funding from the Electrical,
Electronics, and Informatics Research Support Group of TUBITAK or
participants in funded FP6 IST projects. Therefore, the project data of Turkish
ICT researchers over a four-year period from the beginning of 2003 to the
end of 2006 were used. Details regarding how this dataset was constructed

and manipulated are presented in the following parts.

It is also crucial to define what we understand from “international
collaboration”. First, it should be noted that in this study we are referring to
project-based collaboration that exceeds national boundaries. The
international project-based actions are defined here as involvement in funded
FP6 projects or international collaboration projects funded by TUBITAK. The
funded international projects by TUBITAK can be bilateral projects among the
researchers of two countries or COST projects>®.

In line with the global pipelines—local buzz literature (Bathelt et al., 2004;
Maskell et al., 2006; Gertler and Levitte, 2005; Moodysson, 2008; Trippl et

% TUBITAK has bilateral cooperation agreements with a variety of countries at the intergovernmental
or inter-institutional levels. Within the framework of such agreements, common research projects are
supported and monitored; financial support is provided for several different types of activities such as
common scientific meetings, exchange of scientists, scientific visits, etc. Besides, TUBITAK supports
participation of Turkish researchers COST (European Cooperation in the field of Scientific and
Technical Research) projects (Retrieved from http://www.tubitak.gov.tr/en/about-us/content-
international on 30 September 2013).
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al., 2009, Grabher and Ibert, 2013), it is expected that the agents who
constitute the population will show heterogeneous features, where some
researchers have extensive international actions, some are locally focused,
and others are balanced in terms of global-local dynamism. This is also in
parallel with the literature on social networks, where the agents holding a
brokering position between two groups of actors are defined as gatekeepers
(Gould and Fernandez, 1989; Graf and Kruger, 2009; Graf, 2011; Foster et
al., 2011). In our expectations, these two groups are internal- and external-
oriented actors, respectively (Graf, 2011). Moreover, we expect that some
agents will perform below average in terms of number of projects handled by
researchers involved in international collaboration or those who are active at
the national level, respectively. Based on such division it is argued that
researchers belonging to different groups have different scientific outputs or

performances in a given time interval.

As derived from the examples in the literature (Graf, 2011; Dubois et al.,
2012; Akgomak et al., 2013), researchers can be divided into four sub-groups
in terms of their degrees of diversity in global and local orientation. The
taxonomy is formed from the four sub-groups, or it can be said that a 2x2
matrix is considered where every researcher in the population is associated

to one of the groups.

A special dataset is constructed as result of matching five different datasets
from three different institutional sources at the researcher and university
levels for the years 2003—-2013:

. Publication data obtained from ULAKBIM,

. Academic project portfolio obtained from TUBITAK ARDEB,

. Reviewers’ datasets obtained from TUBITAK TEYDEB and TUBITAK
ARDEB,

o PhD and overseas work experience data obtained from ARBIS,
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o FP6 and FP7 project portfolios obtained from the European
Commission through the National Coordination Office at TUBITAK.

Such types of comprehensive datasets provide detailed information and
opportunities to make comparisons regarding the scientific outputs of

researchers and universities in the ICT field for a certain time interval.

At the project level, there are different mechanisms available for Turkish
researchers, whereby some of them are enhancing international collaboration
and others are focused on the country level. During the several discussions
with area experts and researchers, it was mentioned that different
mechanisms have different weights in terms of scientific prestige, time spent,

degree of difficulty to obtain funding, etc.

In line with such feedback from people who have in-depth knowledge of
research dynamics in Turkey, different mechanisms (e.g., TUBITAK 1001,
TUBITAK 1002, TUBITAK 1003, career grants, FP6 and FP7 projects, other
international projects) are classified according to their distinctive features,
such as success rates of Turkish researchers in the particular programme,
their complexity, requirements of the programs, and the position of
researchers in the project (i.e. being an investigator or a researcher in a

certain project).

For example, a TUBITAK 1001 project (“The Support Program for Scientific
and Technological Research Projects”) corresponds to 100 unit points, which
is assumed as a baseline, while another type of project, a 1002 project
(“Short-Term R&D Funding Program”), supports immediate start-up
requirements with small budgets and is scored as 25 unit points. Moreover, if
a researcher is involved in an FP6 or FP7 project, then s/he receives 150 unit
points because of the difficulties of these types of projects relative to national
ones. Different roles played in TUBITAK-funded projects are also

differentiated; for example, if a researcher leads a 1001 project then s/he
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gets 100 unit points, whereas s/he gets 50 unit points if s/he is just a

contributor (i.e. researcher) in the project team.

Differentiated weightings for different mechanisms are derived from an
internal study at TUBITAK performed with an expert group to reflect the
quantity and quality of outputs of Turkish researchers who have already
received funding from national or international mechanisms. Expert group
judgements or weighting studies are often utilised in composite S&T indices
(Moon and Lee, 2005). Our expert group is composed of two high-level
executives of TUBITAK at the top management level; area experts from three
identical disciplines such health, engineering, and economics; and two
technical experts with expertise on different funding mechanisms in the
Turkish research system. As it is emphasised by the OECD (2008)%*, expert
opinion is one of the technigques to define weights for constructing a
composite index. In other words, weighting factors are estimated values
indicating the relative importance or impact of each mechanism as compared
to the other mechanisms available?. The purpose of assigning weighting
factors is to establish priorities, and in the performance appraisal, they help
to determine an accurate overall performance at individual or institutional
levels. They are generally used for reflecting policy priorities or theoretical
factors better, while some analysis might be done by using weights based
only on statistical methods such as factor analysis or on participatory
methods such as analytic hierarchy processes.

The weighting assignment was obtained from a consensus reached after four
face-to-face meetings of the expert group and also e-mail discussions held
between March and June 2013. A summary showing the weightings is given
below (Table 15):

*®QECD, 2008, Handbook on Constructing Composite Indicators Methodology and User Guide.
“Ohttp://www.lehigh.edu/~inhro/documents/GPS_WeightingFactors_Handout.pdf.
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Table 15: Weighting assignments for TUBITAK and EU Commission funding mechanisms
available for Turkish researchers (Source: Expert group elaboration)

Funding Project Researcher
Authority Investigator (Weight)
(Weight)
TUBITAK 1001 - Support
Program for Scientific and TUBITAK 100 50
Technological Research
Projects
TUBITAK 1002 - Quick TUBITAK 25 125
Support Program
TUBITAK 1003 - R&D Funding TUBITAK 175 87,5

Program For Priority Areas

TUBITAK 3501 - National o
Young Investigator (Career) TUBITAK 80 40
Development Program

European

FP6 and FP7 Projects . 150 150

Commission
TUBITAK 1011 - Participation o
Program for International TUBITAK 125 62,5
Scientific Research Projects
Bila_teral and Multilateral TUBITAK 125 62,5
Projects

The objective of this research is to collect more information about the main
features of Turkish ICT researchers engaged in international research and
investigate whether they create local dynamism at the individual level.
Moreover, the study puts special emphasis on Turkish university participation
in FP6, or in other words on participants originally funded by the European
Commission between 2003 and 2006. Therefore, the taxonomy is framed
according to the data of Turkish researchers participating in at least one
international ICT project funded by an academic funding department of
TUBITAK or the European Commission between 2003 and 2006. In other
words, the unit of analysis is the project portfolio of a researcher. If a project
is funded by the FP6 Information Society Technologies sub-theme or the
Electrical, Electronics, and Informatics Research Support Group of TUBITAK
ARDESB, it is considered to be an ICT project. In line with this, private sector
participants from Turkey were disregarded in this framework since they are
funded at the firm level. However, the funded projects of researchers from

the private sector under the Electrical, Electronics, and Informatics Research
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Support Group of TUBITAK were not eliminated since they are funded at the
researcher level and firms in such projects act as hosting institutions rather
than performing bodies.

A study to match TUBITAK and European Commission data as based on the
conditions explained above provided 79 individual cases from Turkey. These
cases constitute the population of Turkish researchers funded either by the
European Commission or TUBITAK and engaged in international
collaboration projects that started between 2003 and 2006. Benefiting from
the raw data, we can find the total number of international projects of a
researcher, but we cannot accurately judge the degree of international
collaboration focus. Therefore, we need to calculate each type of project
assigned to a researcher with its corresponding weight from Table 15 for a

given weight functionw: A—RT; the weighted sum is defined as:

> fla)w(a).

ac A

Here, f(a) is one of the project types listed in Table 15 and w(a) is its
corresponding weight. If the researcher is not functioning as a project
investigator for the mentioned project, then the weight is reduced by half,
except for FP projects.

Weighting allows us to differentiate the values according to each project
mechanism that the researcher is engaged in and to increase the distance

between the values for degrees of international focus of researchers.

The same approach is applied for the local projects of 79 researchers funded
by TUBITAK between 2003 and 2006. This helps to set the degrees of local
dynamism for each researcher from the population. To conduct such
analysis, the track record (2003—2006) of each researcher in TUBITAK 1001,
TUBITAK 1002, and TUBITAK 3501 programmes is matched with the

previous dataset on international collaboration. A  weighted
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sum corresponding to a degree of local dynamism is then calculated for each

researcher.

After these calculations, achieving two-dimensional degrees of international
focus and local dynamism for each researcher offers a significant advantage
for mapping researchers’ individual preferences or attainments in terms of

being local or global.

Following the works of Akgomak et al. (2013) and Graf (2011), obtaining two-
dimensional degrees from the matching and weighted sums allows mapping
the researchers’ positioning. Two-dimensional data can be plotted on a two-
dimensional Cartesian system where the data are divided into quadrants as
shown in an illustration in Figure 5. In our case based on the mean of the
variables the two dimensions are the degrees of international and local

engagements, respectively.
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Figure 5: Sample quadrants (Source: Lamar University)41

* Retrieved from http://tutorial.math.lamar.edu/Classes/Alg/Graphing.aspx on 30 September 2013.
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The sample quadrants in Figure 5 are transformed according to typology at
Graf (2011) where actors (researchers, in this case) are categorised in terms

of their intensity of internal and external relations (Figure 6).
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Figure 6: Taxonomy of ICT researchers in Turkey in terms of degrees of external relations and
internal relations (adapted from Graf, 2010)

Descriptive statistics related to the distribution of intensity of internal and

external relations are provided in Tables 16 and 17, respectively.

Table 16: Descriptive statistics on international project portfolios

Int. Project Portfolio Quadrant Frequency Median Mean [&)}td. Min.  Max.
Gatekeeper I 18 2125 265.3 16?.6 150 775
Externally oriented Il 13 150 189.4 65.3 150 300
Internally oriented IV 17 125 99.3 31.7 62.5 125
Inactive ] 31 62.5 84.7 30.4 625 125
Total 79 125 146.2 111.0 625 775
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Table 17: Descriptive statistics on local (national) project portfolios

Local Project Quadrant Frequency Median Mean Std. Min. Max.
Portfolio Dev.

Gatekeeper | 18 100 106.4 58.9 50 300
Externally oriented Il 13 0 0 0 0 0
Internally oriented \% 17 100 98.8 39.8 50 200
Inactive I 31 0 0 0 0 0
Total 79 0 455 60.6 0 300

According to the applied sampling design based on separating the population
into four categories, Quadrant | represents gatekeepers, Quadrant Il
externally oriented researchers, Quadrant Ill inactive researchers, and
Quadrant IV internally oriented researchers. Below, the features of each

category are explained briefly.

Gatekeepers: While they are engaged in international collaboration above

the mean value, they simultaneously lead at least one nationwide project.

Externally oriented researchers: They are totally internationally focused for
the period between 2003 and 2006. Although they have only international
projects, their weights are mostly less than those of gatekeepers, who

manage both national and international projects.

Inactive researchers: The bulk of researchers fit into this group. They are
mostly contributors to funded projects, rather than being investigators of the

projects. Their weights lie below the mean values of both axes.

Internally oriented researchers: They are engaged in international projects,
but they are mostly inward looking researchers in the years between 2003
and 2006.
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Following the formation of the taxonomy and sampling of the population,
global and local performance of the same population was traced for
the period of 2007—2013 with respect to:
e each group’s international and national project densities separately,
e publication output,
e involvement in decision making processes on academic project
funding, and

e contribution to R&D capacity development in the private sector.

In order to select the indicators that can be used to describe the local
engagements of ICT researchers who participated in international research
projects, a comprehensive list of indicators on the basis of literature of STI
indicators (e.g., Freeman and Soete, 2009; Laranja and Boavida, 2012;
Becic, 2011) is constructed. During this process, a series of interviews were
conducted with the experts to inspect the validity of the overall framework.
The list was then thoroughly revised according to the feedback from the
focus group meeting and bilateral discussions held with TUBITAK managers
from the funding side (i.e. the manager of the Electrical, Electronics, and
Informatics Research Support Group; an expert with extensive experience
with the Social Science Research Support Group at TUBITAK; and an expert
on composite indicators) and area experts (i.e. academicians from the ICT

field and practitioners of innovation policy).

Moreover, the data constraints from the interoperability of databases and
time limitations did not allow inclusion of some of the most cited indicators
from STI policy literature. For example, it was not possible to use patent data
because of a matching problem between the databases of TUBITAK and the
Turkish Patent Institute. A similar reason prohibited extension of the
database with other mechanisms available in Turkey, like SANTEZ,
KOSGEB, Development Agencies, and TTGV programs, because it is not
possible to match data at an individual level. Additionally, ULAKBIM was not

able to provide data on co-authorship dynamics of ICT researchers in Turkey.
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Moreover, the TEYDEB database did not allow calculation of the number of
consultancies in funded private sector projects as provided by the ICT

researchers.

Here, it is argued that different groups have different research outputs in a
certain period of time. This argument is tested on the basis of key indicators
for the period of 2007-2013. Using the two-sample t-test, differences or

similarities among the groups are detected.

Multiple t-tests are carried out to compare the means of these 4 groups
separately and to understand which groups were different. There are three
different ways to construct the hypothesis for comparing the means of two
independent samples through traditional hypothesis testing. These are the
one-tailed t-test (right-tailed and left-tailed) and two-tailed t-test. The two-
tailed t-test considers the extreme effect in both directions, whereas the one-
tailed t-test considers it for only one direction. Here, it is preferred to use the
two-tailed t-test instead of the one-tailed t-test so as to not miss the effect in
the untested direction and to see the total extreme effect in both directions.
Therefore, the null hypothesis that means of two groups are equal versus the
alternative assuming that they are different, as given below is tested.

Hpl by = My

Hytpg # 1y

There are also two different options for the use of t-tests*’. One of them is
used when the variances of the populations are not equal, and the other is
used when they are equal. These formulas are given below for both options

respectively.

*2 Bluman, A.G., 2001, Elemantary Statistics, A Step by Step Approach, 4th edition.
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If the positive critical t-value for the defined significance level is smaller than
the positive t-value calculated with the above formulas or if the negative
critical t-value for the defined significance level is greater than the negative t-
value calculated with the above formulas, then one can claim that there is

enough evidence to reject the null hypothesis (H,).

To determine which formula is appropriate for use with the t-test, an f-test
should be done to check whether the variances are equal or not. In the f-test,
the null hypothesis is the equality of the variances of two populations, and the

formula is the ratio of two variances with n; —1 and n, —1 degrees of

freedom for the numerator and the denominator, respectively.

After justification of the four groups for positioning the globally and locally
based project portfolios of researchers, this study focuses on finding
statistically significant answers to the question of why such a grouping is
exists. This part holistically covers the period between 2003 and 2013 without
dividing it into two time intervals and traces the backgrounds of researchers
while examining the similarities and differences in:

e PhD education,

e publication outputs before 2003,

e research ecosystem of university, and

e overseas work experience after PhD fulfilment.
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Here again, the two-sample t-test is deployed to check whether there is a
relationship between the researcher’s current standing and his/her given

background information.

The last parts of the study are constructed from the findings of in-depth
interviews and focus groups, which assist in setting policy recommendations
to exploit the synergy between global pipelines and local buzz for the benefit

of a national innovation ecosystem.
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CHAPTER V

EMPIRICAL FINDINGS

In this part of the study, the results of the statistical and qualitative analyses
are presented. Concerning the statistical part, discussions of the research
hypotheses are divided into sections investigating the performance of the
four quadrants (i.e. groups) between 2007 and 2013. A special
supplementary section is dedicated to manipulating determinants having
relationships with the performance of researchers. The last part details the

findings of the qualitative study.

5.1 Performance Tracking of the Four Groups in Terms of Key
Indicators

As mentioned before, this study elaborates on the involvement of Turkish ICT
researchers in FP6 networks and in other TUBITAK-funded international
collaboration projects with regard to the question of whether global pipelines
enhance local buzz. In other words, we are investigating whether there is a
significant relationship between international collaboration and local
dynamism. In order to reach a conclusion, we need to perform empirical
research on the different groups that were established in Chapter IV. Based
on taxonomy regarding the degrees of external and internal relations of ICT
researchers in Turkey, we need to elaborate on outputs of the different
groups. In particular, gatekeepers and externally oriented researchers are the
main interest of analysis, because we need to show whether researchers
engaged in international collaboration also show interest in nationwide
studies and programs. The track records of the other two groups, namely the
internally oriented and inactive researchers, will also provide opportunity to
make comparisons among the four groups. Therefore, multiple t-tests to

separately compare the means of these four groups are performed. Based on
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such comparisons, we will be able to understand which groups, if any, are

different from the others.

The key indicators utilised for comparisons among gatekeepers, externally
oriented researchers, internally oriented researchers, and inactive

researchers are:

1. Involvement in decision making processes on academic project
funding,

Contribution to R&D capacity development in the private sector,
National project density,

International project density, and

ok~ 0N

Publication output.

The first three indicators are directly related to researchers’ activities in the
national ecosystem. We will try to find whether there is a significant
relationship between international project involvement and local contributions

of researchers.

Additional analysis will then be performed to see whether prior roots,
background, and ecosystem conditions are related to international and local
portfolios of Turkish ICT researchers.

5.2 Involvement in Decision Making Processes on Academic Project
Funding

Here we test whether internationally engaged researchers are contributing to

national decision-making and monitoring processes regarding academic

research projects. This analysis covers the period between 2007 and 2013.

Multiple t-tests are performed to compare the means of these four groups

separately and to understand which groups are different. First, an f-test is

done to check whether the variances are equal or not. In the f-test, the null

hypothesis is the equality of the variances of two populations, and the
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formula is the ratio of two variances with n; —1 and n, —1 degrees of

freedom for the numerator and the denominator, respectively (Table 18).

Table 18: Summary of f-test (involvement in decision making processes on academic project
funding)

F-test for Variance Externally | Internally
Comparison Gatekeepers | Oriented Oriented | Inactive
Gatekeepers 0.046

Externally Oriented

Internally Oriented 0.01
Inactive

We reject the null hypothesis for the following comparisons: gatekeepers and
internally oriented researchers, externally oriented researchers and internally
oriented researchers, and externally oriented researchers and inactive
researchers. Therefore, we use two different formulas to perform the t-test.

Table 19 shows which formula is used for which comparison.

Table 19: Alternative formulas for t-test

Formula Comparison

‘= X —X;) —(uy —u
EE .
R internally

:'I,dsg?’sss of freedom:smaller ofn,—1orn, —1 | ©® Gatekeepers &

oriented
researchers,

e Externally
oriented
researchers &
internally
oriented
researchers,

e Externally
oriented

researchers &
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inactive

researchers.

L=

L _fz:’ = (i, _.“-z::'

|"-|. -1} .1,:- fry=1}ay |:I_
| - | t
A T+ g~ ATy

1

2

degrees of freedomin, + 1y — 2

e Gatekeepers &
externally
oriented
researchers,

e Internally
oriented
researchers &
inactive
researchers

o Gatekeepers
&inactive

researchers.

After the f-test, a t-test is performed and we find that, concerning the
involvement in the decision-making processes of TUBITAK, gatekeepers and

internally focused researchers are not different at a 0.05 significance level

(Table 20). The performance of externally oriented and inactive researchers

is not different at the 0.05 significance level, as well.

Table 20: Summary of t-test (involvement in governance mechanisms)

T-test for Mean Externally | Internally Std.
Comparison Gatekeepers | Oriented Oriented | Inactive Mean | Dev.
Gatekeepers 0.00 0.00 8.2 5.4
Externally Oriented 0.00 1.5 3.0
Internally Oriented 0.00 6.6 4.7
Inactive 1.2 2.7

These findings imply that involvement of gatekeepers and internally focused
researchers in the assessment processes of TUBITAK are more common
than involvement of the other two groups. Those who are not active at the

local level, or in other words those who are only active in the international
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dimension, did not pay much attention to being an evaluator or reviewer for
TUBITAK-funded academic projects. In other words, it can be said that
researchers only engaged internationally do not present dynamism to
participate in national research governance mechanisms. They appear more

isolated. This situation should be analysed deeply during interviews.

Researchers active at both local and global levels show high interest in
taking part in national governance systems. They bring suggestions, but they
also share their problems. At the same time, they are not so much critical of

the system.

5.3 Contribution to R&D Capacity Development in the Private Sector

Another indicator tested in tracking the performance of the four groups is
researchers’ contribution to R&D capacity development programs. Here, in a
similar way, we analyse the similarities and differences of the four groups
regarding their data on contributing to the capacity enhancement of the
Turkish private sector. Initially, an f-test is performed, followed by a t-test, for
each pair of groups. Below the results are presented in two tables, where
cells filled with darker colour mean that the comparison is not significant at

the mentioned significance level (Tables 21 and 22).

Table 21: Summary of f-test (contribution to R&D capacity development in the private sector)

F-test for Variance Externally | Internally
Comparison Gatekeepers | Oriented | Oriented | Inactive
Gatekeepers 0.02 0.09 0.10
Externally Oriented 0.00
Internally Oriented 0.00
Inactive
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Table 22: Summary of t-test (contribution to R&D capacity development in the private sector)

T-test for Mean Externally | Internally Std.
Comparison Gatekeepers | Oriented | Oriented | Inactive | Mean | Dev.
Gatekeepers 0.01 &y 0.00 23.2 19.3
Externally Oriented 0.11 0.76 NES) 9.6
Internally Oriented 0.07 20.5 29.4
Inactive 6.3 13.8

Based on the results, gatekeepers and internally oriented researchers,
externally oriented and inactive researchers, and externally oriented and

internally oriented researchers are not different at the 0.1 significance level.

These findings say something interesting. More precisely, as a weak
correlation but nonetheless important, in my opinion: those who are only
active globally surprisingly tend to take part in the processes of TEYDEB
(previous analysis stated that this same group of researchers were effective
in governance mechanisms of academic programmes at the 5% significance
level). This trend is not as strong as that of gatekeepers or internally oriented
researchers, but this group is not indifferent to contributing to R&D processes
in the industry. It seems wiser to encourage these people to contribute to
private sector R&D studies rather than to academic governance processes.

5.4 Density of National Projects

As mentioned in the methodology section, we first need to find the density of
national projects of researchers. Therefore, we need to calculate each type of
project assigned to a researcher with its corresponding weight from Table 15
from the methodology part of this study. Based on the expert group study,
Table 15 lists corresponding weights for each project type under review. As
mentioned before, if the researcher is not functioning as a project investigator
in the mentioned project, then the weight is reduced by half, except for in the

case of FP projects. To conduct such analysis, the track record (2007-2013)
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of each researcher in TUBITAK 1001, TUBITAK 1002, and TUBITAK 3501
programmes is matched with relevant groups. A weighted sum corresponding
to a degree of local dynamism is then calculated for each researcher.
Following the findings of the weighting study, f-tests and t-tests are
performed regarding the possible six combinations for the pairs of four

groups. The findings are listed in Tables 23 and 24.

Table 23: Summary of f-test (density of national projects)

F-test for
Variance Gatekeepers
Comparison

Externally | Internally Inactive
Oriented | Oriented

Gatekeepers

Externally
Oriented

Internally
Oriented 0.01

Inactive

Table 24: Summary of t-test (density of national projects)

s o Externally | Internall Std
Mean Gatekeepers : y ; Y Inactive |Mean )

. Oriented | Oriented Dev.
Comparison
Gatekeepers 0.09 84.6 86.7
Externally
Oriented 35.0 60.3
Internally
Oriented 0.02 67.6 76.9
Inactive 17.1 44.7

There is enough evidence to reject the null hypothesis for the means of
gatekeepers and externally oriented researchers at the 0.10 significance
level, and also for gatekeepers and inactive researchers, and for internally

oriented researchers and inactive researchers, at the 0.05 significance level.

We have enough evidence to claim that gatekeepers and internally oriented
researchers perform better on a project basis at the national level. Those
who are active both globally and locally are in this category, as well.
Externally oriented researchers and inactive researchers in this category do

not having significant visibility in national projects between 2007 and 2013.
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5.5 Density of International Projects

Following similar steps done for comparing the densities of national projects,
the population’s raw data on international project performance covering the
period between 2007 and 2013 are initially weighted based on project type
and roles played in the projects. After obtaining the weighted scores, f-tests
and t-test are performed to compare the means of four groups with respect to

their international project performance (Tables 25 and 26).

Table 25: Summary of f-test (density of international projects)

F-test for
Variance Gatekeepers
Comparison

Externally | Internally Inactive
Oriented | Oriented

Gatekeepers

Externally
Oriented

Internally
Oriented 0.08

Inactive

Table 26: Summary of t-test (density of international projects)

THEES Externally | Internally : Std
Mean _ Gatekeepers . d | Oriented Inactive | Mean De\}
Comparison Gl ’
Gatekeepers 0,01 52,8 65,1
Externally

Oriented 0,06 47,1 65,4
Internally

Oriented 0,09 33,1 50,0
Inactive 8,9 34,5

International project performance analysis reveals a striking result.
Surprisingly, researchers active only on the local basis between 2003 and
2006 increased their international project performance between 2007 and
2013. We cannot reject the null hypothesis for the mean comparisons in
three cases: gatekeepers and externally oriented researchers, gatekeepers
and internally oriented researchers, and externally oriented researchers and

internally oriented researchers.

85



Naturally, gatekeepers and externally oriented researchers are leading in this
category again. As a result, gatekeepers continue to be the leading side in

carrying out projects targeting the both dimensions.

5.6 Publication Output

In this section, the four groups are compared with respect to their publication
outputs between 2007 and 2013. After performing f-tests and t-tests, the
results shown in Tables 27 and 28 are obtained.

Table 27: Summary of f-test (publication output)

F-test for

Variance
Comparison

Gatekeepers

Externally
Oriented

Internally
Oriented

Inactive

Gatekeepers

0,00

0,00

0,00

Externally
Oriented

Internally
Oriented

Inactive

Table 28: Summary of t-test (publication output)

s o Externally | Internall Std
Mean Gatekeepers : y ; Y Inactive |Mean '

. Oriented | Oriented Dev,
Comparison
Gatekeepers 0,07 0,09 0,02 43,4 49,0
Externally
Oriented 18,5 17,4
Internally
Oriented 19,6 13,1
Inactive 12,5 12,4

Mean comparisons of publication data present an interesting situation.
Researchers interacting both globally and locally are publishing more than
the other three groups. This leads us to argue that the high number of
interactions can create linkages to access to more knowledge. The other
three groups do not differ significantly among themselves in scientific
publishing performance: statistically, externally oriented, internally oriented,

and inactive researchers are not different at the 5% significance level.
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5.7 Factors Related to Strong Project Portfolio at Both Levels

This section of study aims to explore individual and organisational level
factors with influence on having a strong project portfolio at both national and
international levels. To this end, four analyses are conducted with the dataset
available. The first is about whether holding a PhD degree from a university
that is listed among the top 400 universities in the Times Higher
Education World University Ranking makes a difference in the project
performance of ICT researchers. The second includes bibliometric data
authored by ICT scientists from the study population published before 2003;
in other words, it covers the publication outputs published in the period
before this study had begun. The third is related to holding a position at one
of the best-performing Turkish universities. It is supposed that being a
member of an advanced research ecosystem will enhance the project
outputs of ICT researchers. The fourth is about the overseas work
experience of the researchers after the fulfilment of a PhD. These analyses
are focused on investing the project portfolio of researchers with each factor
mentioned above. Therefore, once again, multiple t-tests are performed to
compare the means of the four groups (gatekeepers, externally oriented
researchers, internally oriented researchers, and inactive researchers) for

each of the four factors.

At this stage, a review was performed of the backgrounds of the researchers

that make up the population of the study.

Here, it was examined whether there was a significant relationship between
the quality of the PhD degree of a researcher and his or her project
performance. The level of the quality of the university where researchers got
their PhD degrees is obtained by combining the values of two indexes,
namely the Times Higher Education World University Ranking and the
academic parts of the Entrepreneurial and Innovative University Index in
Turkey.
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5.7.1 Quality of PhD Education

The combination of the aforementioned two indexes is the outcome of the

expert group that carried out the work of assessing weights for the TUBITAK

funding programmes listed in the section on methodology. In that study, the

expert group assigned scores to graduate and undergraduate programmes of

universities. In order to calculate the quality scores for undergraduate,

graduate, and PhD programmes of a university, the positioning of that

university in the Times Higher Education World University Ranking or the

academic parts of the Entrepreneurial and Innovative University Index was

taken into account. This methodology is explained below in a more detailed

way:

First, the Times Higher Education World University Rankings for
2012-2013 (THE 400) were taken into account with their original
scoring scheme.

The Turkish universities in the Entrepreneurial and Innovative
University Index were then scored by using normalised points received
for the “scientific and technological research competence” dimension
in 2013.

The five universities (METU, Bilkent University, iTU, Ko¢ University,
and Bogazici University) that are listed in both indexes got the same
scores as in their ratings in the THE 400 rankings. The other Turkish
universities in the Index were scored like the first five universities,
since the scores for the five universities on both lists were
approximately same. The expert group thought that this approach was
accurate since the five universities had similar scores on both indexes.
To reflect education quality more precisely, scores of graduate degree
programmes and doctoral education of universities in Turkey were
calculated by multiplying undergraduate education scores by 0.8 and
0.6, respectively. These coefficients were derived from discussions of

the expert group in which the members agreed that the quality of PhD
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education in Turkey is not at the level of undergraduate programmes

in Turkey.

Such scoring assigns a quantitative value to each researcher in our
population, except for those who fulfilled PhD educations at an overseas
university not listed in the Times Higher Education World University Ranking.
The values reflect the quality level of the university from which a researcher
graduated. Using the values assigned to the researchers, we perform a
comparison test to see whether there is a statistically significant relationship
between the quality of PhD education and the degree of a researcher’s
project portfolio. We follow the same steps that we followed in the previous
section: first, we perform f-tests for each pair, and then according to the
results among the two possible alternatives, we decide which formula will be
used for the t-tests. Based on the findings of each, we conduct t-tests for
each pair to investigate similarities and differences at the group level. The

results are presented in Tables 29 and 30.

Table 29: Summary of f-test (quality of PhD education)

F-test for
Variance Gatekeepers
Comparison

Gatekeepers

Externally
Oriented

Internally
Oriented 0,05

Inactive

Externally | Internally Inactive
Oriented | Oriented

Table 30: Summary of t-test (quality of PhD education)

Tt Externally | Internally . Std
Mean Gatekeepers . ; Inactive | Mean '
Comparison Oriented | Oriented Dev,
Gatekeepers 0,03 71,0 24,8
Externally

Oriented 0,11 70,2 25,2
Internally

Oriented 0,00 83,2 21,6
Inactive 48,1 35,1
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In order to have a considerable project portfolio at both national and
international levels, it might be envisaged that the quality of the university
from which the doctoral degree was received should above average. The
findings show that the researcher profiles in the first three groups do not
differ in terms of the quality of the university at which the PhD education was
fulfilled. While the means for gatekeepers, externally oriented researchers,
and internally oriented researchers are close to each other, the education
background of inactive researchers is not as good as that of the other three

groups.

We found that in the first three groups’, the doctoral education roots of the
researchers showed similarities. However, it is not possible to reveal the
sources of differences in their performance quantitatively. We need to

conduct qualitative interviews in order to find evidences for such differences.

79% of the researchers from the first three groups completed their PhDs in
Turkey or abroad at a university listed in the Times Higher Education World
University Ranking. Therefore, doctoral education cannot be presented as a

distinguishing feature for researchers in those groups.

5.7.2 Publications Before 2003

When examining why there such a grouping exists in terms of performances,
the publishing data of the researchers were also analysed. The publication
analysis was conducted for the years prior to the period of 2003-2013 and a
similar study was performed to see whether there was a relationship between
construction of the four groups with respect to the project performance of the
researchers and the prior publication performance of the same researchers.
After conducting the f-tests and t-tests for six possible pairs of groups, it was
revealed that past publication performance does not seem to be related to
the project performance as the results were not statistically significant. This
means that there are other reasons behind the differences in the 10 years of

project performing capacity of the ICT researchers (Tables 31 and 32).
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Table 31: Summary of f-test (publications before 2003)

F-test for
Variance
Comparison

Gatekeepers

Gatekeepers

Externally
Oriented

Externally | Internally Inactive

Oriented | Oriented

Internally
Oriented

Inactive

Table 32: Summary of t-test (publications before 2003)

T-test for
Mean
Comparison

Gatekeepers

Gatekeepers

Externally
Oriented

Externally | Internally
Oriented | Oriented

Internally
Oriented

Inactive

Inactive | Mean Std,
Dev,

0,06 19,1 | 18,1
16,0 | 16,8

14,7 | 18,1

8,0 12,2

5.7.3 Holding a Position at One of the Best-Performing Turkish

Universities

According to the findings of the descriptive analysis, 69% of the international
projects in ICT were executed by six universities: METU, Bilkent University,
Bogazici University, iTU, Kog¢ University, and Sabanci University. Therefore,
we test whether holding a position at one of these six universities makes a
statistically significant difference in the project portfolios of the four groups.

We set “Holding a Position at One of the Best-Performing Six Universities” as

a binary variable.

When we have binary variable, we cannot carry out t-test, but chi-square test
by using contingency tables. Chi-square test shows whether there exists

relationship between two groups, in other words chi-square test is used to
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test the null hypothesis that there is a statistical association between two

categories (Corder and Foreman, 2009).

Tables 33 and 34 present the observed and expected data for being recruited
in one of best performing six universities respectively. Based on the data
listed in the two tables, it was found that there is an association between our
groups and holding a position at one of 6 best performing Turkish universities
(p=0.00).

Table 33: Observed data for being recruited in one of best performing six universities

Being Not being
recruited in | recruited in
one of six one of six
OBSERVED universities | universities Total
Gatekeepers 15 2 17
Externally Oriented 6 4 10
Internally Oriented 16 3 19
Inactive Researchers 12 21 33
Total 49 30 79

Table 34: Expected data for being recruited in one of best performing six universities

Being Not being
recruited in | recruited in
one of six one of six
EXPECTED universities | universities Total
Gatekeepers 11 6 17
Externally Oriented 6 4 10
Internally Oriented 12 7 19
Inactive Researchers 20 13 33
Total 49 30 79

5.7.4 Overseas Work Experience

Finally, possible relationships between overseas work experience of the
researchers and their positioning regarding the projects that they are
performing are tested. Overseas work experience refers to the amount of
education in academic

time spent working abroad for post-doctoral
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institutions or for professional experience in the private sector. to check the
relationship between the taxonomy consist of four groups and having
overseas work experience binary data were used. Again, Chi-square test is
performed instead of T-test. Based on the observed and expected data listed
in following tables (Table 35 and Table 36), it is found that there is an
association between the taxonomy and having overseas work experience
(p=0.04)

Table 35: Observed data for overseas work experience

No work
Work experince experince
OBSERVED abroad abroad Total

Gatekeepers 14 3 17
Externally Oriented 7 3 10
Internally Oriented 14 5 19
Inactive Researchers 15 18 33
Total 50 29 79

Table 36: Expected data overseas work experience)

No work
Work experince experince
EXPECTED abroad abroad Total

Gatekeepers 11 6 17
Externally Oriented 6 4 10
Internally Oriented 12 7 19
Inactive Researchers 21 12 33
Total 50 29 79

Looking at the overseas working experience of the population, a striking
result can be seen: 58% of gatekeepers have more than 2,5 years of
international work experience. Thanks to the contribution of the overseas
work experiences of these individuals, it is assumed that they are able to

sustain their international connections.

In the meantime, global work experiences of those involved only in
international research projects were below the initial expectations. In fact,
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researchers who work at the only local level put more effort into developing
additional international links. It can thus be said that locally engaged
researchers are progressing better that externally oriented researchers in

terms of the rate of extending international linkages.

5.8 Elaboration on Quantitative Findings

From the work done thus far:

e It has been demonstrated in this study that where international
collaboration and national level research activities are discussed, the
general picture can be framed in four groups, as expressed already.

e Contrary to initial expectations, a significant portion of those engaged
strongly in international cooperation are active at the local level, as
well. They even provide a significant contribution to their research
environments within the context of involvement in governance
mechanisms via academic research programmes and contribution to
R&D capacity development in the private sector.

e A small fraction of researchers are visible only from externally oriented
actions. It seems that they are lacking a focus on the national basis.

e Researchers active only on a national basis in the period of 2003—
2006 showed progress at the international level. The quantitative
findings imply that, after a while, such researchers wanted to interact

externally with the global players.

So, why is such grouping happening? The most meaningful results here
show that it is related with overseas work experience and the ecosystem
conditions of the university in Turkey at which a researcher works. A suitable
research climate established by a university is a notable positive variable for
better project performance at both studied levels. It is also expected that
such universities are probably following set strategies and have certain

principles for choosing faculty with the most suitable academic profiles.
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The basic question that constitutes the starting point of this thesis is to what
extent ICT researchers engaged in international collaboration are active on a
national basis. Quite frankly, it was expected that many of these people were
not concerned significantly about national issues. It can be said that most of

the quantitative results are contrary to these initial expectations.

The most prominent actors in international collaboration for the period of
2003-2006 were also the researchers who led on the national basis with
respect to their national project portfolios. Coupled with engagements in
strengthening the public and private sector research capacity, as well, this
situation continued in the period 2007-2013. Taking into account these
findings, it can be said that gatekeepers are the most valuable and efficient

group of researchers in the ICT sector in Turkey.

Looking at the performance of those who were engaged in only global
collaboration in the period of 2003—2006, they remained relatively behind the
gatekeepers and internally oriented researchers, and the number of

researchers in this group is declining slightly.

The results show that researchers who were active mostly on a national
basis in the period of 2003-2006 then took steps to improve their
international cooperation activities in 2007—2013. This finding corresponds to
TUBITAK’s visions to strengthen international ties, starting from initial steps
to make Turkey a part of the ERA and opening the Turkish Research Area to
the world. It is argued that enhancements of international links should be
triggered with additional steps in following years, because the descriptive
analysis clearly demonstrated that most of the Turkish universities are
lacking project-based ties with their counterparts abroad.

Initially it was expected that some universities might have originally been
more isolated than others because of infrastructure, collaboration records of

its researchers, and lack of roots favouring the collaborative research culture.
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The findings correlate with these initial thoughts, whereby the research
capacity of a university is statistically significantly related to better project
performance. However, at the same university, people with similar
backgrounds showing different performances is an open area for further
questioning in in-depth interviews. The only valuable quantitative finding on
the individual level is about the relationship between project performance and
post-doctoral research or professional work experience abroad. Those who
have over 2.5 years abroad beyond PhD studies have more appetite than
others in terms of project development. Moreover, in the case of six
universities, the institutional research ecosystem can also contribute to
finding relevant expressions about the factors influencing the project
performance. However, it should also be noted that the international

collaboration level of other universities is very low.

5.9 Qualitative Analysis

This research is about the further collaboration dynamics and research-
related performance of ICT researchers engaged in international
collaboration. Data limitations prohibit benefiting fully from quantitative
methods, and so qualitative methods are complementary to understanding
the processes related to local versus international collaboration and also the
determinants lying behind the heterogeneous performance of researchers
with similar backgrounds. Moreover, prior research deploying guantitative
methods provided evidence on the individual level that needs to be
investigated deeply on the institutional level. Hence, along those lines, a
case study method has been implemented. According to Yin (1994), a case
study is empirical research that investigates a contemporary phenomenon
within its real-life context. It provides the collection of detailed and multi-
dimensional data about a small number of cases to answer specific questions
(Eisenhardt, 1989; Gillham, 2000). Yin (2009) also states that evidence of
multiple case studies is more convincing and therefore the study will be

regarded as more robust.
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5.10 Steps in the Qualitative Study

In the quantitative part of this thesis | have shown that the project
performances of ICT researchers are heterogeneous, and so they were
classified into four groups in terms of combinations of local versus
international projects. It was also shown that researchers engaged
intensively on both levels are concentrated at a limited number of
universities. Based on descriptive statistics, it was seen that six universities
(METU, ITU, Kog, Sabanci, Bilkent, and Bogazici) in Turkey have conducted
69% of all funded ICT projects that have international dimensions. Initially it
seems that they are clustered, but their intensity of project portfolios is
heterogeneous at the national and international levels. Hence, although they
are presented as successful cases, they represent a mixture of universities:
some are dedicated more to international collaboration; some are still locally
oriented but somehow generate the biggest portion of the ICT project
capacity of higher education in Turkey. Moreover, we need to understand
why researchers with similar performances differ with respect to their project
portfolio, and so we need to capture the issues and attitudes related to such
kinds of variations among researchers. Taking into account the open issues
from the quantitative part, the qualitative study is based on semi-structured
interviews focused on six university level case studies. The main themes

covered during the interviews are listed below:

e Policy for recruiting researchers,

e Motivations to conduct a research project,

e Trade-off concerning publishing versus conducting projects,

e Trade-off concerning national versus international collaboration,

e Performance-based evaluation system, and

e Reasons for differences in performances of researchers with similar

backgrounds.
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Prior to each interview, the quantitative findings about that university that
could provide ground for more detailed questions were reviewed. For
example, in the case of METU, the declining performance in international ICT
collaboration was questioned, while in the case of Ko¢ University, the focus
was on unlocking policies behind the more intensive focus on international

collaboration.

In the interview stage, first we tried to reach the vice-rectors responsible for
research policy; if that was not possible, we shifted to other related
administrators responsible for the coordination of research at the university
level or senior people knowing the dynamics of the ICT departments at the
university. Luckily it was possible to interview four vice-rectors, one contact
person for handling relations with the policy department of TUBITAK, and
one senior researcher who has a deep understanding of the history and
dynamics within the ICT departments of his university. The interviews were
conducted on the phone, and at initial stages information was provided about
the findings from the quantitative part for this study, mentioning the standing

of the interviewee’s university.

In other words, interviews were performed on the basis of guided
conversations; at the beginning the overall picture of the study and its scope
were provided, and then interviews continued with more detailed questions to
get insights from the university representatives about institutional level
policies, principles, and strategies. | tried to extend the conversations on a
mutually agreed basis, because the probability of getting more useful

information then increases.

The length of interviews ranged from 50 minutes to 2 hours. In order to obtain
more insights, none of the interviews were digitally recorded, but each
valuable detail was noted simultaneously in a written form. After each
interview, the transcribed text was re-read carefully and shared them via e-
mail with the advisor of this thesis to allow timely recommendations regarding

the follow-up steps. Sharing the details about each interview provided an
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opportunity to revise and update the general findings from the in-depth
analysis. During the coding phase, the grounded theory building approach
was followed (Eisenhardt, 1989; Glaser and Strauss, 2009). Primarily the
approach Eisenhardt (1989) was followed where it was said that “The
inductive case method suits research that poses ‘how’ or ‘why’ questions,
involves complex causal links, and seeks to generate novel theory that is
empirically testable”. During the interpretation of findings, the work of
Whetten (2000) was followed, as well (Figure 7).

CONCEPTUAL MAP
OF SITUATION

(Issues, processes,

context, meanings)

CONCEPTUAL MAP
OF LITERATURE
(Constructs, theories,
research findings)

CONCEPTUAL
MODEL
(What, How, Why,
When/\Where/Who)

Figure 7: Conceptual model of grounded theory (Source: Whetten, 2000)

Linking the conceptual issues with empirical findings was a kind of bridging
activity covering the literature on European R&D networks, research policies
for higher education, STI indicators, local buzz—global pipelines, etc. Finally,
findings were categorised into six levels (Table 37) with the aim of forming a
ground for Chapter VI and being able to present and discuss findings of the

qualitative research from a policy-making perspective.
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Table 37: Findings of the qualitative study

Bilkent
University

Bogazigci
University

Recruitment Policy

Strict rules for
selecting
researchers (i.e.
publications in high-
impact journals,
reference letters)

Marie Curie seen as
useful tool to attract
talents

Rather than a policy
they have principles
coming from the
historical roots of the
university (do not
recruit graduates w/
external experience,
need for consensus
for recruiting a
certain researcher,
sustaining the
independence of the
university)

Motivations for
Research

Evaluation committee
for seeking the
research components

Softening the rules
because of
entrepreneurship index

Access to EU level
infrastructures

Awareness-raising
campaign led by the
Rector

Projects offer carrots
like best graduates and
incentive bonus

Competition triggers
the motivations for
having funded projects

Matching funds for pre-
project phases

Publishing vs. Projects

Optimal trade-off
between publishing and
research projects

Special care for potential
star scientists

Technology- and product-
oriented projects seen as
strategic

Primary focus for
publishing papers

BAP fund is enough for
satisfying publishing
requirements for
academic tenure

No favours for project
makers

National vs. International
Engagements

Recently adopting
strategies for shifting their
focus to national projects
because of pragmatic
reasons (less bureaucratic
burdens, ease to get
funding, new mechanisms
for big projects)

Initial steps to set strategic
initiatives with private
sector (e.g., AVEA)

Projects are seen as
engagement activities

Indifferent toward national
vS. international

No priority to lead 1007
projects with societal
objectives

International projects
preferred to 1007 projects

A lack of institutional
coordination for managing
project portfolios

Performance-Based
Evaluation

Merit-based
performance system

Salaries are flexible
depending on scientific
outputs

A young Asst. Prof
could receive higher
salary than a senior
Prof.

No need for
performance-based
system, because not
possible to change the
salary

Explanations for
Differences in
Research
Outputs

It should be
elaborated case
by case

Having a big team
triggers the needs
for projects in
order to sustain

Focusing on one
and only one
specific topic (i.e.
3DTV)

Personal factors
and different
career paths have
an impact on
research outputs:

Entrepreneurial
spirit

Being engaged
with networks (i.e.
international or
industry linkages)
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Table 38: Findings of the qualitative study (cont’d)

Sabanci
University

Kog¢
University

Recruitment Policy

Strict rules for
selecting
researchers ---
competence level
checking
Consulting to
prominent
researchers
Thematic area
Individual and
independent
research capability
Non-academic
working experience

Policy to select right
people while
providing the
appropriate
ecosystem for
research

Strict rules for
selecting
researchers:
-having graduated
from best
universities
-publications during
PhD study at
journals w/ low
acceptance rate

-post-doc experience

Motivations for
Research

Individual research
funding based on
performance

Soft money

Bo punishment, just for
motivation

Stick and carrot
approach for Assoc.
Professors (3 or 5
assessments)

Assessments create
competition among
researchers for funding
opportunities

No direct reward or
punishment
mechanisms

It is important to select
the best people and
provide appropriate
ground to play

Start-up fund provided
for the first year

Publishing vs. Projects

Dominant policy
favouring publication

Emerging policy on big
projects (especially for
defence sector)

Primary focus for
publications at best
journals

However, playing an
important role in world
class projects also
contributes to tenure

National vs. International
Engagements

No differentiation, but most
successful in national
projects

No clear strategy for
promoting international
projects except project
money provided for time
allocated in an international
collaboration project

Overheads of FP projects
are seen as attractive tool
(complaints about the
national approach for not
covering the overhead
spending)

Focus on world-class
international projects

Policy for collaborating with
best research universities

Engagement with industry
is also important (1003 and
1007 programmes provides
good ground for
collaboration with private
sector)

Performance-Based
Evaluation

Well-defined merit-
based performance
system

If performance is not
satisfactory, termination
of the contract

Well-defined merit-
based performance
system

If performance is not
satisfactory, termination
of the contract

Explanations for
Differences in
Research Outputs
Soft skills and
personal factors
have an impact on
research outputs

Moreover there
are disgruntled
researchers who
are sceptical
about the national
system

Two reasons:
-Soft skills and
personal factors
(i.e. being a
demanding
researcher)
-Research
discipline (some
topics in ICT are
theory-oriented
while others are
practise-oriented)
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Table 39: Findinas of the aualitative studv (cont’d)

METU

iTO

Recruitment Policy

Rather than an
explicit policy they
have principles
coming from the
historical roots of the
university:

-dense network with
graduates

- job market paper
presentation

- a sense of
belonging to METU
and corporate
culture

Rather than an
explicit policy they
have principles
coming from the
historical roots of the
university (preferring
researchers with
PhDs from abroad,
being a preferred
university because
of its brand value,
and advantages of
being in istanbul)

Motivations for
Research

Competition triggers
the motivations for
having funded projects

No clear strategy, but
“research in the air”
environment

Guiding senior
academics to engage
with technopark
companies

Performance-base-
department budgets for
creating and sustaining
linkages

No clear strategy for
the promotion of
research projects

Recently catalysing the
TTO offices to promote
conducting of research
projects

Publishing vs. Projects

Primary focus for
publishing papers
because of the tenure
procedure (high impact
publications trigger
projects)

But recently shifting to a
differentiated policy
assigning equal weights
to academic research,
teaching,
entrepreneurship, and
engagement with society

Indifferent between
publications and projects

An emerging priority
issue is about patenting
activities (they think that
patents attributed to iTU
researchers are very
small in number)

National vs. International
Engagements

Recently adopting
strategies for shifting their
focus to international
projects and especially to
Horizon 2020.

The diminishing
international collaboration
reflected by drastic
increase in national funds,
a lack of institutional
approaches to leverage
multipliers, and not having
an international
engagement strategy

Indifferent between
national and international
projects; no matter whether
it is international or
national, it is important to
bring funded projects

More successful in national
projects

Government does not
follow balanced
approaches between int.
and national mechanisms
(too many national
mechanisms)

Performance-Based
Evaluation

Incentives for best
performing researchers
and departments rather
than a tough
performance system

Publications, patents,
theses, design of new
courses, and money
generated from
contract research are
part of the incentive
system

No need for
performance-based
system, because not
possible to change the
salary

Explanations for
Differences in
Research Outputs
Systemic reasons:
- lack of a
strategic approach
to trigger internal
collaboration (it is
expected that
central
coordination will
decrease such
differences)

Soft skills and
personal factors
(connections
boost the
international
projects)

Research
experience in
foreign countries
(PhD fulfilled at an
EU university
increases the
chances to find
consortia to be
funded by the EC)




CHAPTER VI

POLICY RECOMMENDATIONS

This thesis has proposed and empirically examined the taxonomy of local

buzz and global pipelines in the context of ICT research in an emerging

economy. In this chapter, a multi-level framework will be incorporated with

emphasis on individual skills and practices at institutional and national

bases. Here, we review the main findings of the research and discuss policy

options at three levels (micro, meso, and macro levels).

The aim of designing policy recommendations is to increase the number of

ICT gatekeepers in the higher education sector and to improve the added

value of the ICT ecosystem. Some implications derived from the study can

be summarised as follows:

(i)

(ii)

The project-performing intensities of ICT researchers are
heterogeneous. The empirical investigation suggests that there are
significant differences in recent national and international project
portfolios of Turkish ICT researchers that were involved in
international collaboration between 2003 and 2006. Generally, the
observed differences suggest the need for differentiated policies for
different clusters concerning their degree of local and global focus.
Thus, a holistic perspective which takes into account the variety of

profiles should be adopted instead of one-size-fits-all policies.

Officials and policy-makers should be aware of such clusters of
researchers that are just active in one dimension (who are active
internally or externally only). More studies must be conducted

focusing on different segments of the population. Several methods

103



(iif)

(iv)

(v)

(vi)

(vii)

should be found to activate the potential of those performing under

their potential.

Despite the growing funding for international collaboration in

Turkey, the number universities engaged in ICT is still low.

Low level of collaboration under European Framework Programmes
should be addressed by internationalisation strategies developed by
universities that can be supported by public authorities on a

performance basis.

The number of gatekeepers should be increased. Hence, policies
that encourage international collaboration will contribute to the
knowledge stock of the country since it is shown that gatekeepers
create positive outcomes at the local base as well. Such policies
should not limit the project involvement of gatekeepers at the
national level. The need to remove quotas prohibiting managing
more than two ARDEB-funded projects simultaneously is commonly
mentioned by vice-rectors due to the fact there are qualified
researchers who can manage more than two projects at the same

time.

As shown in this study, only six Turkish universities are active in
international ICT collaboration. The number of internationally active
universities can be increased by twinning those universities with at
least another six having the potential to be engaged in international

activities.

In the previous 10 years, the government invested heavily in
research centres and central research laboratories. However, the
international level of performance of those centres is negligible.
Special policies to activate the potential of research centres are

needed.
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(viii) The number of project-based support mechanisms has been
increased recently. There are several available tools that allow
researchers to submit proposals and apply for grants. It is assumed
that such a variety of tools increases the knowledge that is
circulated. However, the governance mechanisms from which
policy-makers can acquire valuable information are not sufficient.
More mechanisms must be developed to get feedback from project

investigators.

Based on the experiences shared during the in-depth interviews, several
recommendations have emerged. These recommendations can be
considered at the individual (micro), institutional (meso), and system
(macro) levels. The findings can be incorporated in 16 recommendations at

multi-level dimensions, which are presented in Figure 8.

Higher Education Layer of Turkish ICT ecosystem

Meeded Folicy Actions T Meeded Institutional Strategies Needed Skills
[Macro level) [Meso level) [Micro level)

Set customised policies
based on evidences at
researcher level

Identify the Hub

institutions in corefields Participate in overseas

programs

Enhancethe strategic Developan

partnerships of Turkish
research centers with
world-wide recognised
centers

Provide performance
based research funding

Provide performance
based initiatives for
developing institutional
internationalisation
strategy

Twin best performing
institutionswith other
groups of universities

Ensure interoperability of
the databasesof different
institutions

Wa15AS033 17| PEPPY BN (EA S 10|

internationalisation
strategy

Launch an award system
for gatekeepers &
researchersthat make
difference

Promote the academic
staff to contribute in
naticnal or EU-level

consultation

Establish strategic level
partnershipswith foreign
institutions
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Enhancethe engagements
with industry

Contribute to consultation
processes of TUBITAK and
Eurcpean Commission

Identify EU level partners

Invest in Soft Skillsas Well

Figure 8: Sixteen policy recommendations at three levels (macro, meso, micro)



6.1 Macro-Level Policy Recommendations

Macro-level recommendations cover the nationwide policy issues regarding

the ICT research in Turkey. Here we can mention six policy options:

e Set customised policies based on evidence at the researcher level,

e Enhance the strategic partnerships of Turkish research centres with
world-wide recognised centres,

e Provide performance-based research funding,

e Provide performance-based initiatives for the preparation of
institutional internationalisation strategies at universities,

e Twin the best-performing institutions with other groups of universities,
and

e Ensure interoperability of the databases of different institutions.

6.1.1 Set Customised Policies Based On Evidence at the Researcher
Level

Often governments launch mechanisms to enhance project-performing
culture or innovation capacity as a whole, where their objectives are very
broad. Such mechanisms do not specify the needs of heterogeneous
groups as stated in this study. Different approaches and policies should be
developed for different researcher profiles, besides the more traditional one-
size-fits-all policies. Such new types of policies must be based on evidence
from data-mining studies at the researcher level. Instead of replacing all the
current policy, a new kind of mixture of policies should find breadth in the
policy-making sphere. Evidence-based policies rely on extensive data
processing, such that there is a clear need to strengthen the infrastructure
for storing and handling databases. It is believed that placing evidence-
based approaches at the heart of policy-making will provide ground for ex
ante impact analysis and then ease the measuring of the outcomes of the

mechanisms.
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Here we can examine a case about evidence-based policy-making within
the boundaries of the local buzz—global pipelines approach. In this case,
Turkish participants in the FP6 IST theme are clustered with respect to their
local-global activities concerning the boundaries of R&D. A bi-dimensional
index was built to map the global versus local activities of the sample. The
bi-dimensional index separates the participant profiles into nine categories
with respect to their local—global orientation, focusing on the time interval
between 2004 and 2012. The index allows establishing different groups with
respect to the objectives. Every organisation has a coordinate code
showing its degree in terms of the local and global dimensions of its focus.
For example, we can make rankings based on how different policies are

reflected in reality.

Rather than combining local and global level activities in one pot, the index
treats them separately as two different dimensions. It is proper to say that

the axes are not mutually exclusive; they have interacting features.

In our case, in order to position the local and global dimensions of an entity,
three determinants are developed. The first determinant is the projects
stock of each participating entity. The performance of a research group or a
firm can be quantified in various ways. Two such ways are the ability to
initiate projects and the amount of acquired project funding (Nokkala et al.,
2011). The more projects that they have, the more knowledge creation
activities they are engaged in. For each axis, potential programmes were
identified (i.e. funding mechanisms), to which researchers and firms can
apply for project funding. These are programmes that have national or
international dimensions. Pragmatically, programmes were focused on for
which sufficient and reliable data were obtainable. These were mainly

European Commission and TUBITAK programmes, as shown in Table 38.
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Table 40: Programmes and mechanisms utilised in the pilot study

Dimensions Programmes/Mechanisms

Global FP6, FP7, Eureka (TUBITAK 1509), COST (via TUBITAK 1001),
bilateral programmes (via TUBITAK 1001)

Local Primary Set: TUBITAK 1002, TUBITAK 1002, TUBITAK 1007,
(National) TUBITAK 3501, TUBITAK 1501, TUBITAK 1503, TUBITAK 1507

Secondary Set: FP6, FP7, EUREKA, COST (if there is more than one
Turkish organisation in the same project)

A programme can have both national and international dimensions. In such
cases, the said programmes are added to both axes (local and global axes).
For example, if an FP6 project has more than one Turkish partner, it is
treated as providing an opportunity for local knowledge flow as well as a
possibility for knowledge exchanges among international partners at the EU
level. If an international project has only one Turkish partner, it is counted
only for the global activity axis and is treated as a project with limited local
deployment opportunity.

The second determinant of the model is the tendency of governmental or
EU Commission authorities to benefit from the participants’ know-how. In
contrast to the first dimension, it is a kind of a “push” approach, while the
first dimension can be considered as a “pull” activity. In an innovation
ecosystem with intervention by governmental authorities (national or, in the

case of Framework Programmes, transnational), the researchers and R&D
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firms usually “pull” the project proposals for their needs, while in other cases

the authorities may “push” them towards different mechanisms.

In a modern innovation system, the project selection phase of project
proposals is normally done via a panel system. In order to avoid and
minimise bias in the selection process, panels are constructed with experts
who do not have organic relationships with the funding authorities. Such a
system also provides an opportunity to exploit the previous experiences of
researchers who took part in funded projects. In other words, thanks to such
mechanisms, public authorities build governance structures for interactions

with researchers and firms in the ecosystem.

In the Turkish system there are three additional mechanisms that are quite
similar to the panel system with respect to the exploitation of knowledge.
Those are the reviewing system, referee system, and executive committee

members of special fields supported by TUBITAK.

All four of these mechanisms increase the potential to exploit and circulate
the knowledge obtained from research projects already conducted or being
conducted. At the international scale, evaluators’ data for FP6 and FP7 are
utilised to see how EU-level bodies reflect the Turkish participants from FP6

IST in their governance structure.

The third dimension of the model reflects the cognitive proximity of R&D
performer bodies. It is advantageous for a researcher or a firm to have
access to a diverse set of knowledge sources (Rodan and Galunic, 2004).
In line with that here, it is aimed to state cognitive patterns regarding local
and international focus. Similar to the other two dimensions, for each
participating entity a coordination code of two axes was developed to
assess their degree of focus. Under each axis, the number of involvements

of each participant in governance mechanisms is deployed as a proxy to
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judge the participants’ space of focus. It is expected to find heterogeneous
degrees of cognitive proximities in terms of an actor’s concentration on local
buzz or global pipelines. For example, if an entity uses mostly international
collaboration mechanisms, it means that the entity has a more intense focus
on international activities. Of course, one entity can have balanced degrees
in terms of internationalisation and local deployment. For those trying to
focus on local and global activities simultaneously, their degree can be
modest, balanced, or excessive in terms of the positions of other Turkish
participants. Several alternatives can be framed in a 3x3 matrix as given in
Table 39.

Table 41: Taxonomy for identifying the degree of local-global focus

(A) (B) ©
Excessive localisation, Excessive localisation, Excessive localisation,
modest moderate excessive
internationalisation internationalisation internationalisation
(D) (B) (F)
Moderate localisation, Moderate localisation, Moderate localisation,
modest moderate excessive
internationalisation internationalisation internationalisation
(G) (H) (1
Modest localisation, Modest localisation, Modest localisation,
modest moderate excessive
internationalisation internationalisation internationalisation

Based on the matrix, we can set 9 quadrants to bridge local and global
collaboration dimensions of Turkish FP6 participants. The sample mapping

is shown in Figure 9.
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The results of the clustering provide an opportunity to characterise each
guadrant and make judgments about the findings. Sample judgements for

the pilot study are listed in Box 1.

Such types of evidence-based clustering allow policy-makers to be aware of
micro-level dynamics. Benefiting from the case study, we can state that
performance of FP6 IST participants tends to be heterogeneous from the
perspective of project stock, involvement of governance bodies, and degree
of cognitive focus for local or international collaboration. This type of
approach can be utilised in many forms; for example, findings and policy
implications can be using for tracking the performance of researchers, or
they can be useful in setting the strategy for Horizon 2020, as well. Detailed
information regarding the dataset and methodology is provided in Appendix
B.
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Figure 9: Clustering of 39 Turkish organisations with respect to local-global dimension of collaboration networks, 2004-2012
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Box 1: Judgements for the pilot study

The first group (Group A) is characterised by relatively modest internationalisation but excessive localisation.
There is no entity lying within this set.

The second group (Group B) is characterised by excessive localisation and moderate internationalisation. The
research groups and firms falling into that group manage both local and international links, but local links seem to
be more extensive. Most of them have FP7 or EUREKA projects, which mean that they are sustaining their
international ties. However, they focus on limited international collaboration tools while managing several local
collaboration actions.

The third group, Group C, contains the positive extremists. This is the most successful group in terms of
international collaboration. Three of the members of this group lie very far away from the rest and are not able to
be shown in Figure 6.2, while 60% of the international project stock of the sample belongs to five organisations in
that group. These firms prefer to internationalise through the EUREKA programme rather than FP6 and FP7. This
a pragmatic approach, but on the other hand it gives clues that they are not doing cutting-edge research. All firms
in this group are software integration firms. Focusing on new international projects is simply a way of life for them.
This raises questions about their local added value. The findings provide interesting insights about local—global
knowledge dynamics in the case of organisations that do not focus on the local deployment. They do not have
local focus, but they diffuse more than most of the locally oriented firms in the set. This leads one to say that
excessive international collaboration causes certain local-level deployment, as well.

Group D contains those who are not able to sustain international linkages but are doing well on a local basis.
Three of the members of this group state that the reason for not being able to sustain global links lies in external
reasons like having other professional duties that prevent the conducting of FP projects, or a lack of promotional
policies, which can be developed by TUBITAK and techno-park management.

Members of Group E have both local and international links at a moderate level. They are experienced in the
Framework Programme and most of them took leading roles in FP projects. Taking into consideration the case of
Group E, | state that there are firms and research groups facing the risk of falling into this collaboration trap.
Although these participants are currently at humble levels in R&D and collaboration, they have the potential to
become rapidly involved in knowledge exchange activities, but these participants are not at the frontier points of
collaboration. They are performing below their potential, such that they eventually stagnate after reaching moderate
levels of R&D success rather than pushing for more R&D and collaboration. They prefer to perform according to
their present strategies.

Group F primarily comprises researchers who prefer international collaboration rather than local exploitation.
Researchers who know the members of this group state that they love to be involved in projects about new
concepts and new frontiers in ICT, but they are challenged in applying the internationally available knowledge on a
local basis.

Nine of the participants of FP6 IST fall into Group G or just onto the boundaries of Group G. Eight of them were not
involved in any FP or TUBITAK projects in the last nine years. The main findings about this group are expected to
contribute to the debate about the added value of EU Framework Programmes, which are mostly dominated by
industrialised countries. The case of Group G shows that participation profiles from a country not at the core of EU
R&D networks are strictly heterogeneous. While there are well-integrated organisations that sustained their
involvement in local and international networks, like Group B, Group E or Group F, there are entities that
disconnected themselves from local buzz or global pipelines in terms of R&D activities even though they took part in
R&D networks under FP6.

Another unique point about Group G is that all of the partners falling into that group were engaged in STREPS, the
small-scale tool of FP6.

Similar to Group G, Group H is also a somewhat disconnected cluster in terms of R&D activities. These actors are
involved in international R&D activities, but they seem to be performing below average. Group | does not include
any organisations from our set.
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researchers from TUBITAK). It is expected that researchers working in
these centres have the potential to establish more international linkages.
Infrastructure and human power come together in these centres, and so
possibility that these groups will be engaged in larger-scale projects is
higher than in the other parts of the ICT ecosystem. The case of Bogazigi
University clearly indicates that infrastructure support for a research centre
provided an enabling environment, which boosted the number of
international projects (for a 214% increase in number of international
projects between 2007 and 2013). Based on their experience, a
representative of Bogazigi University states that “research centres should

be triggered more to take a key and central role in the innovation system”.

However, these actions for international collaboration are taken mostly at
individual levels. None of the university representatives mentioned
institutional steps taken to link their research centres, except Sabanci
University, which established a strategic partnership with MIT. Therefore,
helping those institutes on a pragmatic basis where it is important to
diagnose the strengths of those centres, clarifying the best possibilities for
setting international linkages, and catalysing dialogue with public and
private authorities seem to be rational steps.

In that sense, the South Korean and Singapore experiences are interesting

in that they are trying to set initiatives to draw the divisions of internationally
leading research centres such as Max-Planck, Pasteur, and Fraunhofer to

their countries.

For example, there are various programmes to draw some of the research
centres that perform world-class research to open divisions in South Korea.
The aim is to diffuse the global research expertise to South Korean

researchers. Below three Korean programmes are listed:
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e Institute Pasteur - Korea Support Program*

e Aim: Development of new medicine for human health
e Targeted Technology Area: Biotechnology

e Budget: 12.5 Million Dollars

e Max Planck Korea/POSTECH Research Institute Program

e Aim: Development of a joint laboratory with the Max Planck Institute
within POSTECH university

e Targeted Technology Area: Material Technology

e Budget: 1.8 Million Dollars

e Programme to Draw Leading Research Centres to Korea
e Aim: To support the establishment of joint research centres with the
best research centres

e Budget: 450-900 thousand dollars per research centre

e Duration: 6 years (2 years + 4 years)
Similar support is provided from Singapore’s authorities to their universities
for hosting world-class research. Under the CREATE (Campus for
Research Excellence and Technological Enterprise) program*®, 10 research
centres that are established in collaboration with leading universities in the
world are supported in performing advanced research in specific fields.
Centres that are supported by the CREATE programme have a budget that
is to be used for human resources and research infrastructure. The first
CREATE centre was realised with the Massachusetts Institute of
Technology based on the trust that was formed by an alliance agreement

with more than 20 years of background. This successful collaboration has

®Gathered from

http://www.nrf.re.kr/nrf_eng_cms/show.jsp?show_no=98&check no=89&c_relation=0&c_relation2
=0 and accessed on 22 August 2013.

“Gathered from http://www.nrf.gov.sg/nrf/otherProgrammes.aspx?id=188, accessed 22 August
2013.
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facilitated other leading universities to come to Singapore in the following
timeframe. While the research that is performed by the CREATE centres
does not directly aim for commercialisation, this result can be attained with
the assistance of the technology transfer offices. The patent rights that are
obtained by the local (Singapore) universities and the foreign universities
are realised on a 50%—-50% basis. The support that is provided by NRF to
the 10 research centres varies from centre to centre. An amount of 47
million USD for 5 years was allocated to the TUM-CREATE centre, which
was visited during the study visit. In the second phase of the CREATE
programme, it is expected that financial contribution from the private sector

will be sought.

In line with the Korean and Singaporean experiences, a programme can be
developed by TUBITAK to support strategic level partnerships of researcher

centres funded by the Ministry of Development between 2003 and 2011.

6.1.3 Provide Performance-Based Research Funding

It was particularly highlighted by the representatives of state universities
that the central system is prohibiting them from performing better in terms of
research outputs, or, in other words one of the reasons for low levels of
international performance is the burden regarding not being able to recruit
staff to increase the visibility of the university at the EU level. Therefore,

they want to be more autonomous in managing financial resources.

Several reports state that more autonomy should be linked to monitoring
processes and fulfilment of research targets of universities*’. For example,

New Zealand is assessing the research performance of tertiary education

*http://ec.europa.eu/education/higher-education/doc/funding/sum_en.pdf
http://www.utwente.nl/mb/cheps/publications/Publications%202010/MODERN_Funding_Report.pd
f

http://www.oecd.org/gov/budgeting/43494478.pdf
http://soc.kuleuven.be/io/egpa/org/2011Roem/papers/paper%20Beerkens. pdf
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organisations and then funding them on the basis of their performance

funding process*.

Similarly, in Turkish higher education system, more autonomy may not be
granted unless the universities reach their targets set by the public
authorities. Deploying wise practices may speed up the smooth transition
into a performance-based system. Below, three semi-level proposals are
made which could be put into practice via the Ministry of Finance, Ministry
of Development, and TUBITAK:

e Conducting a competency assessment for all types of research
institutions, starting from research centres settled at universities,
funded by the Ministry of Development, and providing funding with
respect to their competency level.

e Paying overhead based on different percentages with respect to the
project portfolios of state and foundation universities

e Removing quotas for high-performance researchers in TUBITAK's

support programs.

6.1.4 Provide Performance-Based Initiatives for the Preparation of
Institutional Internationalisation Strategies at Universities
In-depth interviews show that none of the universities have international
engagement or internationalisation strategies. They do not have clear
targets regarding giant funding programmes like FP7 and upcoming Horizon
2020 projects; in other words, they do not have a strategy for international
collaboration. Moreover, derived from the overall findings of the six
interviews, disappointment regarding international collaboration is related to
insufficient institutional structuring (i.e. separate branches at the universities
for the coordination of research, burdens to recruit competent experts with

non-academic backgrounds).

“®http://www.tec.govt.nz/Funding/Fund-finder/Performance-Based-Research-Fund-PBRF-/,
accessed 22 August 2013.
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The efficiency of the governmental funding for international collaboration
can become more inclusive if it is reflected strategically at the meso-level.
The statistics show that 22 universities in Turkey constitute 91% of all
international collaboration in ICT, while 69% of international collaboration is
performed by only 6 universities. Therefore, in order to activate the
international focus of Turkish universities, the government, on a
performance basis, may provide support for developing international

strategies.

6.1.5 Twinning the Best-Performing Institutions with Lagging
Universities

As mentioned before, international collaboration in ICT is centred on six
universities. In an environment where so many funds are available, other
universities also need to enter the competition. Therefore, balanced trade-
offs should be created between leading and laggard universities. Present
findings state that universities like Kocaeli, Yildiz Teknik, Dokuz Eylul,
Hacettepe, Firat, Anadolu, TOBB ETU, izmir Yiiksek Teknoloji, Yeditepe,
Gebze Yuksek Teknoloji, Ege, Stileyman Demirel, Isik, Erciyes, Pamukkale,
and Ozyegin have the capacity to become engaged more intensively in

international collaboration.

It is important to twin the best-performing universities primarily with those
that have a capacity to conduct international collaboration. Such an effort
would be most probably helpful in increasing the funds received from
upcoming Horizon 2020 programs.

If such twinning becomes successful, it will be coupled with pairs consisting
of a university and a private sector company. It can be stated that not only
do the inter-linkages between the private sector and successful universities
in FP6 IST facilitate the participation of private sector actors in EU projects,
but they also enable the management and maintenance of previously
connected networks with the aid of the experience of the university actors. It
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can be argued that the most visible Turkish universities in the EU ICT
ecosystem can play a pivotal role in transforming the Turkish private sector,
and particularly SMEs, in the context of the Horizon 2020 programme.
Therefore, enhancement of partnerships between successful Turkish
universities like METU, Bilkent, Sabanci, and Kog¢ and private sector
institutions that perform research activities could be an alternative to trigger

involvement in funded EU projects.

6.1.6 Ensure Interoperability of the Databases and Data Quality of
Different Institutions

In this study, | have tried to match different sources. This was done mostly
manually because there are no possible ways yet to combine researchers’
data from different sources. Because of the present state of databases, we
cannot always do exactly what we want. For example, it was not possible to
properly match ICT researchers’ name with their patent data on a
chronological basis. Moreover, it was not possible to include the
consultancy services provided by the population in funded TEYDEB
projects. Similarly, we could not benefit from bibliometrics on international

collaboration dynamics of the population because of time limitations.

In order to make better evidence-based policies, playing with and
manipulating data ensuring the interoperability of the databases and data
quality of different institutions is crucial. In a sphere where TUBITAK’s
funding for bilateral and multilateral collaboration, excluding FP6 and FP7,
increased 19-fold, the future policies on international collaboration should
be developed based on evidence with the contribution of well-working
databases. Therefore, comprehensive effort should be made toward
developing sustainable systems to match different data sources and
ensuring the availability of data for national and international collaboration

dynamics.
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6.2 Meso-Level Policy Recommendations

At the meso-level, recommendations for Turkish universities are being

developed:

e Identify the hub institutions in core fields,

e Develop an internationalisation strategy,

e Launch an award system for gatekeepers and researchers that make
a difference,

e Encourage academic staff to contribute to national or EU-level
consultation mechanisms, and

e Establish strategic level partnerships with foreign institutions.

6.2.1Identify the Hub Institutions in Core Research Fields

One of the findings of the in-depth interviews is that the most successful
universities do not have a clear view about what are the best possible EU-
level partners with which to collaborate. Framework Programme projects
are heavily dominated by a small number of hub institutions including
Fraunhofer, CNRS, the Ecole Polytechnique Federale de Lausanne, Philips,
Nokia, Siemens, and France Telecom (Wagner et al., 2004; Malerba et al.,
2006). These organisations serve to orchestrate research and facilitate the
exchange of knowledge among peripheral groups. Hubs dominate both the
connectivity between the research organisations from different participant
countries, either member states or associated countries, and that between

different technology areas and research disciplines (Malerba et al., 2006).
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This issue was handled already by the METU-TEKPOL study on Turkish
ICT profiles:

“Findings of this study on Turkish ICT sector imply that lack of networking
of Turkish organizations with the EU ICT hubs inhibited achieving success
in FP ICT Thematic Area. Because, the level of networking of Turkish
organizations with EU ICT Hubs is not adequate, due to the fact that
Turkish researchers have limited personal contacts with EU researchers
while the structure of EU ICT RTD is based on preferential attachment
rather than self-organizing networks. In that sense, accompanying actions
aiming to facilitate more enhanced participation in EU ICT RTD were not
effective enough to trigger Turkish participation since the emphasis in those

supportive actions was given to awareness raising and informing activities
(p.17). ’Ag

Therefore, universities should make more effort to identify the best possible
partners among central organisations that serve as “hubs” in FPs. There are
several reports® or databases®! providing information regarding the hubs in
ICT at the EU level. After obtaining the initial reports, it is believed that
universities can identify potential partner at EU level.

6.2.2Develop an Internationalisation Strategy

It can be stated that accompanying actions were not effective enough to
trigger Turkey’s participation in FP7°2. While the overall funding from FP7

increased 215% in comparison to FP6, ICT funding increased just 22%.
This situation can be attributed to lack of institutional policies for
international collaboration in ICT and also to trade-off between

“Turkey ICT RTD Technological Audit Study Deliverable 9, accessed from
http://stps.metu.edu.tr/sites/stps.metu.edu.tr/files/task9.pdf on 22 August 2013.

% OVERVIEW OF RESEARCH PROJECTS IN THE ICT DOMAIN 2012, accessed from
https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/Stream_2012.pdf on 22 August 2013.
*http://www.ist-world.org/, accessed on 22 August 2013.

%2 For example, the TUBITAK EU Framework Coordination Office took part in seven FP6 projects (HAGRID,
IST-MENTOR+, IDEALIST34, Idealist7fp, IST World, EPIST, and CEEC IST NET) that aimed to help to
increase, directly or indirectly, the participation of the country in FP6 IST. Another 11 Turkish partners took
part in accompanying actions aiming to facilitate more enhanced participation in EU ICT RTD.
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internationalisation versus local consultancy options stressed by METU,
iTU, and Bogazici University representatives. The current trade-off
accommodates the risk of lock-in and lack of ability to update the
knowledge stock if over-embeddedness becomes a reality in the Turkish
ICT ecosystem. Therefore, comprehensive internationalisation strategies at

the institutional level are needed.

This is a complementary recommendation to the macro-scale views
presented in a previous section. Internationalisation of the institutions
should be seen as a capacity-building effort, to build more effective and
sustainable impact at the national and international scales. As mentioned
before, none of the six top institutions have an internationalisation strategy,
and just METU has preparations to build a special strategy for the upcoming
Horizon 2020 programme. It is believed that not only the six most
successful universities but also all of the universities ranked among the first
20 should define and implement an institutional strategy for Horizon 2020.
Setting clear objectives and scanning the research potential at the
university level can help to align target-oriented actions and will serve to
enhance research outputs of the university. Such kinds of planning for the
near future will also map clearly the upcoming openings, avoid missed
opportunities, and set the ground to fill the gaps in the knowledge stock of
recent dynamics in ICT research.

6.2.3Launch an Award System for Gatekeepers and Researchers that
Make a Difference

The METU case provides a useful feedback regarding rewarding the well-

performing scientists and departments. The METU representative stated

that “regardless of the money they receive as bonus, the awarding

mechanism has a pushing role”. He mentioned that “Your quartile of

performance is shared with the others, so you push yourself to be better”.
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Awards systems should be coupled with sharing best practices because it is
a good way to improve research performance of lagging researchers by
replicating successes throughout the university. At that point, the award
mechanism of the University Economic Development Association® could be
a benchmark for universities willing to establish such types of incentives.

The association has several categories of awards including®*:

e Talent Development

e Innovation and Entrepreneurship
e Community-Connected Campus
e Collaboration and Leadership

e Research and Analysis

e Talent Development

e Innovation and Entrepreneurship
e Community-Connected Campus
e Collaboration and Leadership

e Research and Analysis

Especially for the state universities, such mechanisms can be treated as

performance tracking systems at individual and departmental levels.

6.2.4 Encourage Academic Staff to Contribute in National or EU-Level
Consultation Mechanisms

The number of project-based support mechanisms has been increased

recently. There are several available tools that allow researchers to submit

proposals and apply for grants. It is assumed that such a variety of tools

increases the knowledge that is circulated. TUBITAK and other institutes

are trying to establish governance mechanisms for designing future policies.

Recently the number of such mechanisms has started to grow rapidly. For

>*http://universityeda.org/about-us/, accessed on 22 August 2013.
**http://universityeda.org/value-to-members/best-practice-sharing/, accessed on 22 August 2013.
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example, from the beginning of the year, TUBITAK conducted 23
consultations in several fields. Most of the researchers perceive them as
fatiguing duties or works that do not add any value. It should be note that
most of new calls in the TUBITAK funding system are based on the outputs
of the consultation processes, which are open for all research. Such types
of new governance structures provide a window to influence future research
priorities. Therefore, it is believed that if university management encourages
researchers to take part in such discussions, it will enable more inclusive

governance among universities and central organisations.

6.2.5Establish Strategic Level Partnerships with Foreign Institutions

This in-depth study showed that most of the collaboration actions of
universities are ad-hoc based or initiated at the researcher level. The only
exception is the strategic partnership between Sabanci University and MIT.
On the other hand, international collaboration has become integral to higher
education in the 21st century, and perhaps nowhere is this more apparent
than in the recent proliferation of international partnerships among colleges
and universities (Foster and Jones, 2011). It is often advantageous to
formalise collaborative links with foreign partners at the institutional level by
recognising that they can turn into partnerships under Framework

Programmes or other funding mechanisms.

During the interviews, the iTU representative highlighted the importance of
EU-level connections mostly coming from researchers doing PhDs in EU
countries. This situation implies the need for joint PhD programmes with EU
institutions. TUBITAK’s recent 2214/B-Joint Doctoral Scholarship
Programme offers institutional level incentives. Within the scope of the new
programme, Turkish students will be eligible to get TUBITAK funding for
conducting joint doctoral training/research for up to 24 months in

universities abroad in the fields of natural sciences, engineering and
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technology, medical sciences, agricultural sciences, social sciences, and
the humanities if institutional protocols are signed between Turkish and

foreign universities.

6.3 Micro-Level Policy Recommendations
Micro-level recommendations are listed in seven points below:

e Participate in overseas programs,

e Enhance the engagement with industry,

e Contribute to consultation processes of TUBITAK and the European
Commission,

e |dentify EU-level partners, and

e Invest in soft skills, as well.

6.3.1Participate in Overseas Programs

Findings of the quantitative study proved that having over 2.5 years of work
experience abroad contributes to having a more comprehensive project
portfolio at the researcher level. Post-doc studies especially open doors to
further research careers, change career directions, pursue a passion for a
particular subject, enter a profession that needs a specific qualification, gain
a clear insight into industry, or create invaluable contacts®®. Another
advantage of of postgraduate study is that it allows the researcher to
continue his/her career while adding additional skills and knowledge. During
the interviews, the iTU representative stated, “Researchers who performed

studies in EU countries enter more easily into EU networks”, which implies

> Findings adapted from “The Postgraduate Taught Experience Survey 20117,
accessed at
http://www.prospects.ac.uk/postgraduate_study_why _do_postgraduate_study.htm on 22
August 2013.
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a networking effect and cognitive proximity with the EU agenda.
Additionally, the Ko¢ University representative stated that: “Broadening the
spectrum of research is important. In addition to the main field of activity,
additional areas of specialisation provide ability to manage EU-level
projects with different people from several areas”. He added that if they
found such researchers, they would recruit them without looking at their
research areas. Therefore, researchers should look for ways to broaden
their research areas. Considering the general research environment in
emerging economies, it seems that the most pragmatic way to do so is to
conduct a post-doc study abroad.

6.3.2Enhance the Engagement with Industry

Many researchers lack an understanding of the relevance of their studies at
the industry level. It is believed that within the economic conditions of a
country like Turkey it is important to uncover industry-related opportunities
for collaboration. The quantitative part of this research clearly shows that
gatekeepers engage closely with industry, as well. Sabanci University’s
representative highlighted the significance of strategic initiatives, especially
with the private sector’s R&D centres. Similarly, METU shared experiences
on guiding senior researchers to set up links with the technopark firms at
METUTECH. Our analysis also stressed that most collaborative
arrangements are on an ad-hoc basis or initiated at the researcher level.
Moreover, in one-to-one discussions with the area experts, it was stated
that in some specific cases hub organisations choose partners from the
periphery who own or have the ability to reach local knowledge. Therefore,
for researchers in ICT, it seems crucial to establish and maintain close
relations with industry, which may provide future opportunities and open

new doors.

6.3.3 Contribute to Consultation Processes of TUBITAK and the
European Commission
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Wide consultation processes with partners across the higher education and research
sectors is a trendy topic among policy-makers of OECD countries and was clearly

highlighted in the OECD Innovation Strategy report56. Consultative governance

mechanisms are promoted in Turkey, as well. The sector-oriented standpoint
adopted within the National Science, Technology, and Innovation Strategy
(UBTYS) has been promoted by two result-driven and targeted call-based
funding programmes designed by TUBITAK recently. Accordingly,
temporary governance mechanisms have been established by TUBITAK in
priority areas, which allows an environment for a bottom-up and
entrepreneurial discovery of the technology needs of each sector. These
governance mechanisms comprised high-level representatives from
academia, the private sector, and the public sector. In the high-level
prioritisation meetings of these actors, a consultative and consensus-
building process takes place to designate R&D priorities in each sector.
Calls are opened in each sector through the ongoing TUBITAK funding
mechanisms in technology needs and/or topics that have been previously
identified and prioritised at such high-level prioritisation meetings. Adopting
roles in these processes provides access to novel policy tools and data

sources, as well as occasion to be recognised by the public authorities.

6.3.4Identify EU-Level Partners

Based on the findings published in the ICT Technology Audit Study for
Turkey®’, it can be stated that the low levels of participation by Turkish
organisations in official and non-official EU networks is the most crucial,
since much of the participation in submitted projects resulted in
unsatisfactory performance®. It should be noted that 67% of gatekeepers
and 60% of the researchers in the three groups excluding inactive

researchers received their PhDs from US institutions, which makes it

*Phttp://www.oecd.org/sti/45302349.pdf, accessed on 22 August 2013.
*"http://stps.metu.edu.tr/sites/stps.metu.edu.tr/files/task9.pdf, accessed on 22 August 2013.
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somewhat harder for them to be visible at EU levels at initial stages. This
requires further effort in engagement and networking at the EU level and

proactive approaches to get EU funding.

6.3.5Invest in Soft Skills

During the interviews, the Bilkent University representative stated that “the
number of researchers who can lead big international projects does not
exceed the fingers of one hand”, stressing the importance of not only

scientific background but also the soft skills required.

Listed as hard-working attitude, public speaking skills, ability to manage
personal relationships, ability to work independently, ability to work in
teams, creative skills and ability to formulate new problems and ideas, and
ability to accept and learn from criticism®®, in other words, all types of soft
skills are crucial in in all areas of academic career such as teaching,
presenting, and the writing of funding applications. The soft-skills issue is
handled in the policy-making sphere, as well. For example, a study on
‘Employer Demand for Researchers in Australia” presents the ‘T skills’
concept to describe the combination of skills a researcher requires for the
future — deep, narrow, and discipline-focused skills and broad soft or life
skills®®. EUREA, an independent organisation from Slovakia, conducted a
project that similarly highlights the soft skills of young physicists®".

It is assumed that transferable skills (i.e. soft-skills) are gathered throughout
the research career, but developing them further is important. In

international project work it is also essential to spend time developing

*° This list was gathered from blog discussions at
http://academia.stackexchange.com/questions/1799/which-soft-skills-for-research-career, accessed
on 22 August 2013.

% Allen Consulting Group (2010), Employer Demand for Researchers in Australia, Report to the
Department of Innovation, Industry, Science and Research
Sthttp://www.eurea.sk/en/veda-a-vzdelavanie/vedecke-a-vzdelavacie-projekty/, accessed on 22
August 2013.
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personal relationships with project partners. “It is also important to have
ability to read the unspoken and unwritten language of cultural norms of
other countries. Once the motivating forces of international partners are
understood, potential frustrations can be avoided and replaced with

strategies for success™®.

At the research level it may be fruitful to
participate in workshops and seminar programmes on soft skills and
leadership skills. It seems easy to gather them, but developing soft-skills

should also not be neglected.

®2Gathered from the article entitled “The Soft Skills of International Project Management”, which
was based on personal observations of Jay Grinstead, accessed from
http://www.nasa.gov/offices/oce/appel/ask/issues/49/49s_soft_skills_ipm.html on 22
August 2013.
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CHAPTER VII

CONCLUSION AND FURTHER RESEARCH

7.1 Concluding Remarks

This thesis examines whether ICT researchers engaged in international
collaboration have significant local activity at the national level. Considering
the landscape for R&D, Turkey has achieved a remarkable momentum in
key S&T measures, including total R&D expenditures, higher education
R&D expenditures, number of FTE researchers, number of scientific
publications, and number of PCT patent fillings, although diminished growth
rates are observed for 2007-2011, which is the second period of the
present analysis. In line with the increase in governmental funding for
academic research, the demand and the supply for ICT projects have also
been increased. Concerning international collaboration in ICT, 10-year data
analysis says that Turkey is facing challenges in levering bilateral and
multilateral collaboration as well as FP7 ICT programmes. Except for six
universities, international collaboration of universities is very low, which is
16% of TUBITAK’s total academic R&D funding where only 33 universities
were engaged in ICT collaboration between 2003 and 2013.

Under these circumstances, this thesis is focused on Turkish researchers
who are engaged in international collaboration. To conduct tests on their
local focus, first we needed to characterise profiles of ICT researchers in
terms of their degree of globalisation versus localisation, and so their global
and local project portfolios were mapped against each other for two periods
of time. Global and local performance of the population was traced with
respect to five indicators, which are international and national project

densities, publication output, involvement in decision making processes on
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academic project funding, and contribution to R&D capacity development in
the private sector. We see that the results are situational. There is a group
of researchers who are extremely successful at both levels, which means
that they create local buzz. On the other hand, there are two additional
groups that have only a one-dimensional focus for a given time interval,
either local or global. The last group consists of more or less inactive
researchers who did not show significant scientific performance above the

average for either of the two dimensions.

Following the setting up of the framework for mapping international and
national dynamics of an ICT researcher in Turkey, we have also found that
better performance at both levels has a relationship with overseas work
experience after PhD fulfilment and the research landscape provided by the
university with which the researcher is now affiliated. Such types of limited
findings implied that further analysis should be conducted to unlock the
dynamics of ICT research in Turkey. Based on that, objective in-depth
interviews were conducted with high-level representatives of the six most
successful universities in ICT in Turkey. In-depth interviews clearly
highlighted the needs for differentiated policy tools in terms of the different
researchers’ profiles, as well as internationalisation strategies at the
university level. Both actions seem crucial, because the Turkish ICT
landscape is not connected internationally except these six universities.
Moreover, other policy recommendations were dedicated in a special

chapter organised in three dimensions: macro, meso, and micro.

7.2 Further Research

This study presents the Turkish case and offers taxonomy for assessing
local—global collaboration dynamics at the researcher level. It would be
fruitful to test the taxonomy in BRICS and EU12 countries and also to build

a ground for performing country level comparisons.
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Similar grounds can be deployed for different sectors in Turkish research
and innovation ecosystems. The performing of similar studies in other
priority areas listed in the National Science, Technology, and Innovation
Strategy, namely UBTYS 2011-2016, is suggested.

Further examination about origins and determinants explaining the
differences in research portfolios of researchers with similar backgrounds
could contribute to development of more evidence-based policies.

In line with the argument stated above, further analysis to explore the
impact of local-global links bridged by the best-performing researchers will

be helpful for further testing of evidence-based policies.

Noting that most of the Turkish ICT researchers in this study’s population
have received their PhD degrees from US universities, it would be
interesting to perform a similar study to explore dynamics of US—Turkey
collaboration linkages.
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APPENDICES

APPENDIX A: EU27, EU15, AND EU15 COMPARISONS OF TURKEY’S
FP6 IST AND FP7 ICT DATA

According to the FP6 IST data provided by the European Commission, for
retained projects around 3,5 billion Euros were allocated to a group of
countries including EU27 and Turkey. The breakdown of that budget is as
follows: EU15: 90%, EU12: 10%, Turkey: 0.3%. If the performance of
Turkey is compared with the EU15 and EU12, it is seen that Turkey’s level
is about 0,4% of the EU 15 and 3% of the EU12.

In order to achieve a more concrete comparison, the data for FP6 IST were
normalised with FTE researchers and national R&D expenditure per FTE

researcher (Figure 10).

900
800

700 +— m Coordinator

600 | W Participant

ions

Total

2 500 -

Mi

s00 - f

300 —@F—

200 44414

sl 1T fl]lf[.'LllLLLL.Lkagggh o

DE FR UK IT ES NL BE EL SE AT FI DK IE PT PL HU CZ SI TR RO BG CY SK LT LU EE LV MT

Figure 10: Participation of the EU 27 and Turkey in FP6 IST (2003-2006), breakdown based on
funds received from the European Commission.
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Figure 11: EU 27 and Turkey in FP7 ICT (2007-2008), breakdown based on funds received
from the European Commission.

Similar analysis for FP7 ICT shows that 2.0 billion Euros were allocated by
the European Commission to the EU27 and Turkey for retained projects
when the first three calls of ICT, FET, and the Joint ICT—Security Call are
considered. The breakdown of this budget is as follows: EU 15: 96%, EU
12: 3,7%, Turkey: 0,3%. If the performance of Turkey is compared with the
EU 15, Turkey’s level decreased from 0,4% to 0,3%. On the other hand,
comparison with the EU 12 indicates that Turkey’s level increased from 4%
to 7%. This is because the EU 12’s share decreased from 10% to 4% when
fund allocation breakdown of FP IST and FP7 ICT is taken into
consideration. The overall results illustrate that the EU 15 countries
increased their share in the FP7 ICT theme compared to FP6 IST. To
conduct the analysis researchers’ data for 2003 from Eurostat were used.
Similarly, to normalise the FP7 results, 2007 data for FTE researchers from

the same source were utilised.
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Figure 12: The EU 27 and Turkey, breakdown based on funds per FTE researcher

The ranking list based on the IST/ICT funds per FTE researcher shows that
Turkey’s situation is not satisfactory, although the country advanced by two
ranks from FP6 to FP7. Since the timeframe of data for FP6 and FP7 in this
analysis is not same (four-year data for FP6 and two-year data for FP7), the
values were normalised in order to make a comparison®:. Based on the
normalisation, it can be stated that while in FP6 IST Turkey’s level was
around 10% of the average IST funding per EU 27 FTE researcher, in FP7

this rate decreased to 7%.

% In order to overcome this problem, average values for fund per FTE researcher for the EU 27 and Turkey
were found for FP6 IST and FP7 ICT, respectively. Then, for each FP, the granted Euros per FTE researcher in
each EU 27 country and Turkey was divided into the respective average (FP6 IST average or FP7 ICT average
for EU 27 plus Turkey). To facilitate better visualisation in the figures, each ratio was multiplied by 100, and,
finally, the ranking list was elaborated.
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Figure 13: The EU 15 and Turkey, breakdown based on funds per FTE researcher
If similar analysis is done for Turkey and the EU 15, it can be stated that the
average IST funding per FTE researcher in Turkey is around 9% of the
average IST funding per FTE researcher in the EU 15. This rate decreases

to 7% in the FP7. Here, it is also noteworthy that the similar rate for the EU
12 with respect to the EU 15 decreases from 90% to 59%.
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Figure 14: The EU 12 and Turkey, breakdown based on funds per FTE researcher

With a similar approach, the breakdown based on funds per FTE researcher
for the EU 12 and Turkey illustrates that, except for Cyprus, Malta and
Slovenia, the rate is lower than in EU 15 countries. In both the FP6 and
FP7, the funding per FTE researcher in Turkey is around 10% of that in the
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EU 12 countries. In order to compile the analyses for Figure 12, Figure 13
and Figure 15 and to normalise the FP6 results, data on FTE researchers
and R&D expenditures for 2003 from Eurostat were used. Similarly, to
normalise the FP7 results, 2007 data on FTE researchers and R&D

expenditures from the same source were employed.
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Figure 15: The EU 27 and Turkey, breakdown based on EC funds normalised with national
R&D expenditure per FTE researcher

Another analysis was done based on the data normalised with the national
R&D expenditure per FTE researcher (Figure 16 and Figure 17). The
ranking list in Figure 17 demonstrates that Turkey lies among the five

countries at the bottom of the list.
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Figure 16: The EU 15 and Turkey, breakdown based on EC funds normalised with national
R&D expenditure per FTE researcher
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Applying the same normalisation approach, it can be stated that the EU 15
countries succeeded in increasing more rapidly in their share of EU funds

per national R&D expenditure for one FTE researcher than Turkey did.
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Figure 17: The EU 12 and Turkey, breakdown based on EC funds normalised with national
R&D expenditure per FTE researcher.
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APPENDIX B: INDEX FOR MEASURING DEGREE OF LOCAL BUZZ
AND GLOBAL PIPELINES AT RESEARCHER LEVEL

Dataset

Turkish involvement in the European Framework Programmes provides a
sufficient set of data for analysing the international collaboration dynamics
of Turkish organisations, with around 400 partnerships for the period of
2003-2006. Considering that the scope and objectives of the Programmes
are very broad, this study focuses on one of the seven thematic priorities of
FP6. Therefore, in the context of the thesis, the goal is to evaluate the
positioning and dynamics of Turkish organisations in IST research networks
funded under the FP6 umbrella and the local deployment patterns of
knowledge gathered from those networks.

The IST field was chosen because it has been the priority of Europe-wide
R&D programmes since the early 1980s and it draws the highest budget
allocation of the European Commission. This area also attracted the most
interest from Turkish researchers during the period of 2003—2006, which
provides a more comprehensive dataset for conducting analysis of network
dynamics. The availability of several EU IST evaluation studies was also
helpful in developing a methodology to work on Turkish organisations in
international collaboration networks and then to focus on their deployment

patterns at the local level.

In order to deepen the analysis, it is necessary to clean up the dataset of
Turkish organisations involved in FP6 IST projects. Initially, it was decided
to focus only on IPs and STREPs, which are the two main instruments of
FP6 for funding pure R&D projects. Alongside the STREPs and IPs, NoE
consortia were formed; these were also included in the dataset because the
sub-tasks of NoOEs facilitate extensive learning and knowledge spillovers.
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Based on those criteria, Turkish entities in funded IPs, NoEs and STREPs

under the FP6 IST programme constituted the sample of the present thesis.

The scope of the study is bounded by collaborative projects funded by the

European Commission between 2003 and 2006. However, since it traces

the impact generated by FP6 IST projects, the time interval from the impact

point of view covers the period from 2004 to 2012. Therefore, other

research projects, including those funded by the Seventh Framework

Programme, are also taken into consideration to model the knowledge

gains of Turkish organisations that participated in FP6 IST.

Table 42: List of Turkish organisations participating in IP, STREPs and NoEs under FP6 IST

Name Title Instrument City

METU A Semantic Web Service-based P2P Infrastructure for the STREP ANKARA
Interoperability of Medical Information Systems

METU Semantic-based Interoperability Infrastructure for Integrating STREP ANKARA
Web Service Platforms to Peer-to-Peer Networks

METU Multi-sensory Autonomous Cognitive Systems Interacting STREP ANKARA
with Dynamic Environments for Perceiving and Learning
Affordances

METU Intelligent Healthcare Monitoring Based on a Semantic STREP ANKARA
Interoperability Platform

METU Application Bus for Interoperability in Enlarged Europe STREP ANKARA
SMEs

METU Advanced MEMS For RF and Millimeter Wave NOE ANKARA
Communications

METU Intelligent Distributed Cognitive-based Open Learning 1P ANKARA
System for Schools

METU Integrated Three-Dimensional Television - Capture, NOE ANKARA

Transmission and Display
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BILKENT
UNIVERSITY

BILKENT
UNIVERSITY

BILKENT
UNIVERSITY

BILKENT
UNIVERSITY

BILKENT
UNIVERSITY

BILKENT
UNIVERSITY

KOG UNIVERSITY

KOG UNIVERSITY

KOG UNIVERSITY

KOG UNIVERSITY

SABANCI
UNIVERSITY

SABANCI
UNIVERSITY

SABANCI
UNIVERSITY

TUBITAK UEKAE

TUBITAK UEKAE

Optical Networks: Towards Bandwidth Manageability and Cost
Efficiency

Optical Networks: Towards Bandwidth Manageability and Cost
Efficiency (2nd Project)

Network of Excellence in Wireless Communications

Multimedia Understanding through Semantics, Computation
and Learning

Integrated Three-Dimensional Television - Capture,
Transmission and Display

Nanophotonics to Realize Molecular-Scale Technologies

Network of Excellence for Micro-Optics

The European Research Taskforce Creating Human—Machine
Interfaces SIMILAR to Human—Human Communication

Integrated Three-Dimensional Television - Capture,
Transmission and Display

Nanophotonics to Realize Molecular-Scale Technologies

Network of Excellence for Micro-Optics

Geographic Privacy-aware Knowledge Discovery and
Delivery

Top Amplifier Research Groups in a European Team

Open Trusted Computing

An Agent-based Software Platform for European Economic
Policy Design with Heterogeneous Interacting Agents: New

NOE

NOE

NOE

NOE

NOE

NOE

NOE

NOE

NOE

NOE

NOE

STREP

NOE

STREP

ANKARA

ANKARA

ANKARA

ANKARA

ANKARA

ANKARA

ISTANBUL

ISTANBUL

ISTANBUL

ISTANBUL

ISTANBUL

ISTANBUL

ISTANBUL

KOCAELI

KOCAELI
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TUBITAK UEKAE

BOGAZIGI
UNIVERSITY

BOGAZIGI
UNIVERSITY

ISIK UNIVERSITY

ISIK UNIVERSITY

INTRO

INTRO

TEPE
TECHNOLOGY

TEPE
TECHNOLOGY

BALKAN MAKINA

BOYTAS

CYBER SOFT

EGE UNIVERSITY

Insights from a Bottom Up Approach to Economic Modelling
and Simulation

Side Channel Analysis Resistant Design Flow

The European Research Taskforce Creating Human—Machine
Interfaces SIMILAR to Human—Human Communication

Biometrics for Secure Authentication

Intercultural Learning Campus

Network of Excellence in Wireless Communications

Semantic-based Interoperability Infrastructure for Integrating
Web Service Platforms to Peer-to-Peer Networks

Integration of Geographical Information Systems with DB,
Decision-support Management and an Auditory System to
Develop an Advanced System that Will be Able to Give Support
on Decisions in a Crisis

A Semantic Web Service-based P2P Infrastructure for the
Interoperability of Medical Information Systems

Intelligent Healthcare Monitoring Based on a Semantic
Interoperability Platform

Collaborative Virtual Engineering for SMEs

Enterprise Application Interoperability via Internet-
Integration for SMEs, Governmental Organisations and
Intermediaries in the New European Union

Requirements-driven Software Development System

Creating Ubiquitous Intelligent Sensing Environments [Network
of Excellence on the Application and Communication Aspects of
Wireless Sensor Networking]

STREP

NOE

NOE

STREP

NOE

STREP

STREP

STREP

STREP

STREP

STREP

STREP

NOE

KOCAELI

ISTANBUL

ISTANBUL

ISTANBUL

ISTANBUL

ANKARA

ANKARA

ANKARA

ANKARA

AYDIN

KAYSERI

ANKARA

1IZMIR
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IES

INNOVA

KADIR HAS

UNIVERSITY

LOGO

MIND2BIZ

MOBILERA

MOMENTUM

PHONOCLICK

PORTAKAL

RTB

SAKARYA

UNIVERSITY

SIEMENS

TOBB ETU

YOGURT

TECHNOLOGIES

Intelligent Distributed Cognitive-based Open Learning
System for Schools

Application Bus for Interoperability in Enlarged Europe
SMEs

Network of Excellence in Wireless Communications

Enterprise Application Interoperability via Internet-
Integration for SMEs, Governmental Organisations and
Intermediaries in the New European Union

Towards Integrating Virtual Reality and Optimisation
Techniques in a New Generation of Networked Businesses in
Warehouse Management Systems under Constraints

Empowering the Mobile Worker by Wearable Computing

Integrated Three-Dimensional Television - Capture,
Transmission and Display

OPENINTERFACE

Open Trusted Computing

Intelligent Distributed Cognitive-based Open Learning
System for Schools

Intelligent Robot Swarm for
Attendance, Recognition, Cleaning and Delivery

Intelligent Distributed Cognitive-based Open Learning
System for Schools

Group of Unmanned Assistant Robots Deployed in Aggregative
Navigation Supported by Scent Detection

Integrated Three-Dimensional Television - Capture,
Transmission and Display

STREP

NOE

STREP

STREP

NOE

STREP

STREP

STREP

NOE

ANKARA

ANKARA

ISTANBUL

ISTANBUL

ISTANBUL

ISTANBUL

KOCAELI

ISTANBUL

ANKARA

ANKARA

SAKARYA

ISTANBUL

ANKARA

ISTANBUL
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The remaining mechanisms of FP6, such as CAs, SSAs, MCAs, and Era-
Nets, are tackled as preparatory actions for conducting EU-wide

collaborative R&D.

Moreover, three TUBITAK projects were excluded from the samples. This
was done to avoid bias, since TUBITAK performs two functions together:

R&D performance and R&D funding.

As a result, the sample comprises 39 entities: 21 university research
groups, 14 firms and 4 spin-offs formed by academicians. The spin-offs are
not seen in the European Commission database because the applications

for FP6 were submitted by university partners.

Rather than taking projects from a certain university as one entity, |
preferred to separate them at the level of research groups. For example, the
sample has 5 research groups from Bilkent University (includes one spin-
off, as well), 5 from METU (includes two spin-offs, as well), 4 from Kog
University, 3 from Sabanci University and 2 from Bogazici University. In-
depth analyses and reduction of the unit analysis level to research-group
level provided an opportunity to notice such semi-academic, semi-
professional entities. It was an enlightening step because it made possible
the observance and comparison of different dynamics within the same

university.

To trace the local and global performance of participating entities, two
datasets were formed. This was necessary for estimation of the degree of
local-global interactions in the nine years from 2004 to 2012.

The first dataset, called GP, was established using five data sources.
1. FP6 IST project database (FP6; Source: European Commission)
2. FP7 ICT project database (FP7; Source: European Commission)
3. Bilateral project database (BILAT; Source: TUBITAK)

154



4. COST project database (COST; Source: TUBITAK and COST)
5. Database for evaluators in FP6 and FP7 (GOVERNANCE; Source:
European Commission)
The aggregate results, including the variety of the international mechanisms
deployed, give semi-processed findings about the international orientation
of the entity.

As mentioned before, each axis comprises three determinants. In line with
this, the sum of the first four data sources will form the total value of the
international project stock of an entity. It is a monetary value of the portion
received from the total budget of the projects involved (Table 41 and Table
42).
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Table 43: Sub-determinants for projects stock (international dimension)

cipant FP 6 FP7 EUREKA BILAT
Ul 1.301.826 794.000 22.760 =
u2 305.518 157.200 = =
U3 283.188 591.840 = =
u4 292.974 785.296 = =
U-F2 886.080 = = 44.700
us 440.366 = 120.515 413.183
U6 293.928 = 120.515 11.800
U7z 38.662 - = =
us 325.440 - o =
u9 215.246 166.048 - =
uilo 516.240 = = 12.825
ull 274.052 = = 241.590
ui2 195.952 1.081.600 283.930 =
uil3 294.028 1.444.672 - 240.672
ul4g 149.658 421.600 = =
U-F3 248.548 = 344.039 39.100
uls 448.906 = 22.760 =
U-F1 3.368.920 6.932.350 4.054.800 = 416.880
uile 627.844 922.320 = =
uilz 9.800 - = =
uis 278.422 = = =
uilo 393.724 438.040 - A47.740
u20 390.000 = = =
u21 478.000 = = =
U-F4 336.678 = 101.338 =
F1 159.600 275.000 = =
2 72.000 - = =
E3 153.120 = = =
F4 162.700 - = =
S5 364.000 - 3.692.700 = =
F6 936.684 - = =
F7 486.014 703.126 739.500 = =
F8 110.000 - = =
F9 508.000 = 9.551.356 = =
F10 661.230 - = -
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The result of the fifth data source is a numerical value that is the number of
evaluation panels involved on behalf of the European Commission in FP6
and FP7. The values for each participating entity are listed under the
GOVERNANCE column in Table 42.

The third determinant, which does not use any specific data sources, is the
count of international mechanisms deployed by an entity, and it is
represented under the VARIETY column of Table 42.

157



Table 44: Determinants for assigning international orientation intensity

Participant

VERNANCE VARIETY

Ul 2.118.586 = 3
U= ae2.718 = =3
us3 875.028 3 3
ua 1.078.270 = =
U-F2 930.780 = =
us o7za.064a a
us az6.24a3 a
U7z 38.662 = 1
us 325.440 a
(@]=) 381.294 = =3
Uilio0 529.065 = =3
Uil 515.642 = =
Uiz 1.561.482 3 a
uls 1.979.372 = 3
Uil4a 571.258 = 2
U-F3 631.687 a a
uls A471.666 = p=
U-F1 14.772.950 = s
ule 1.550.164 a1 3
Uiz 9.800 = a
uis 278.422 = =
(SR K- 879.504 = 3
uzo0 390.000 = a
u=1 A478.000 = 1
U-FE4a 438.016 = 3
=1 434.600 = =
=2 72.000 = a
=3 153.120 a =3
Ea 162.700 = a
(= 4.056.700 = p=
(=3 o36.684 = a
=7 1.928.640 = 3
(=) 110.000 a
(=) 10.059.356 = 2
F10 661.230 = a
11 172.328 = 1
(=R 2. A89.322 = a
13 837.100 = a
=14 112 226 = a1
Mean 1.406.516 o 2>
St.Dev 2. 734.027 1 1

158



The second dataset used in this study, called LB, is primarily based on
TUBITAK data about funded projects under different mechanisms and
supportive governance mechanisms like evaluation panels, reviews of
projects and executive programme committee members related to the ICT
field. The GL dataset also provides secondary contributions to LB if more
than one Turkish organisation is funded in the same international project. In

this respect, eight data sources covering nine years, 2004—2012, are used.

1. ARDEB database (ARDEB; Source: TUBITAK)

2. SAVTAG/KAMAG database (KMAG/STAG:; Source: TUBITAK)

3. TEYDEB database (TYDB; Source: TUBITAK)

4. Database for evaluators, reviewers and programme committee
members for ARDEB, TEYDEB, KAMAG/SAVTAG (GOVERNANCE;
Source: TUBITAK)

5. Database for FP6 IST projects with more than one Turkish partner
(FP6T; Source: European Commission)

6. Database for FP7 ICT Projects with more than one Turkish partner
(FP7T; Source: European Commission)

7. Database for COST projects with more than one Turkish partner
(COSTT; Source: TUBITAK and COST)

8. Database for EUREKA projects with more than one Turkish partner
(EUREKAT; Source: TUBITAK)

Table 43 and Table 44 show the values for the determinants of local buzz,

as was done with database GP and presented in Table 44 and Table 42.
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Table 45: Sub-determinants for projects stock (local dimension)

Participant FP6T EurekaT/COSTT ARDB KMAG/SVTAG TYDB

U1 1.301.826 - 22.760 - -
u2 - - - 387.904 -
us 283.188 - - 929.750 1.604.814 -
U4 292.974 368.464 - 169.835 -
U-F2 - . 2 - 767.352 72.505
us : : : 471.400 s
U6 293.928 - : 194.000 -
u7 : - - 9.500 -
us - - - - -
U9 215.246 166.048 : 255.505 -
U10 516.240 - : 287.154 =
u11 274.052 = = = =
u12 195.952 597.600 101.338 = 316.708 -
U13 294.028 - = 1.817.088 -
u14 149.658 = = 621.493 =
U-F3 = - - 1.480.844 4.440.856 742.060
u15 448.906 - 22.760 170.220 -
U-F1 3.368.920 1.020.732 215.701 113.580 483.870
U16 = = = 193.600 =
u17 9.800 - = - -
u18 - - - 1.090.218 -
u19 - 438.040 - 97.324 -
U20 - . = - 702.011 -
u21 = = - 264.500 =
U-F4 336.678 = 101.338 = =
F1 - - - 94.133
F2 72.000 = = 90.695
F3 = = = =
F4 - - - 2.403.219
F5 364.000 = 792.810 = 2.164.686
F6 936.684 = = =
F7 486.014 = = 2.830.072
F8 = = = =
F9 - - 858.864 - 654.725
F10 661.230 = = =
F11 172.328 - : -
F12 2.489.322 - : 807.317
F13 837.100 - : 2.593.400
F14 112.226 = = =

361.853,8

673.083,2

66.432,9
201.412,7

78.354,5
216.754,9
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Table 46: Determinants for assigning local orientation intensity

Participant PROJECT STOCK GOVERNANCE VARIETY
U1 1.324.586 5 2
U2 387.904 27 3
U3 2.817.752 2 4
U4 831.273 26 5
U-F2 839.857 48 2
Us 471.400 19 3
U6 487.928 49 3
u7 9.500 3 2
us - 11

U9 636.799 34 6
u10 803.394 15 5
U1l 274.052 13 2
u12 1.211.598 13 4
u13 2.111.116 30 4
u14 771151 30 3
U-F3 6.663.760 15 5
u1s 641.886 30 3
U-F1 5.202.803 5 5
u16 193.600 10 2
u17 9.800 1 1
u18 1.090.218 46 3
U19 535.364 50 3
U20 702.011 28 2
u21 264.500 23 3
U-F4 438.016 20 2
F1 94.133 1
F2 162.695 2
F3 -

F4 2.403.219 1
F5 3.321.49% 2
F6 936.684 1
F7 3.316.086 2
F8 -

F9 1.513.589 1
F10 661.230 1
F11 172.328 1
F12 3.296.639 2
F13 3.430.500 2
F14 112.226 1

1.234.387,0

1.503.842,0
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As seen from the construction of the data sources, the idea is to track the
local and global activities of Turkish participants of FP6 IST for the period
after they received funding from the European Commission. Based on the
aggregate findings, Table 42 will constitute the x-axis while Table 44 forms

the y-axis.

Methodology

This analysis is focused on local and global dynamics of Turkish
organisations participating in the FP6 IST field.

Using the data sources presented before, a bi-dimensional index was built
to plot the Turkish entities in terms of their local—global orientations.

The index has two axes and each axis is formed by three determinants.
These are project stock, involvement in R&D governance bodies (such as
being a panellist for the evaluation of R&D proposals) and the variety of
mechanisms used for each dimension. The determinants are built from
related sub-fields. For example, the PROJECT STOCK determinant is a

summation of grants obtained from different funding bodies.

The aggregate findings for each determinant were normalised with Z-

scores. The Z-score can be calculated as:

T —
= =

(4)

a .,

where p is the mean of the population and ¢ is the standard deviation of the
population.Z-scores allow two different distributions to be compared in a
standard way. Z-scores make possible to sum up the findings of different

determinants and to make comparisons or rankings.

For each dimension of the index, the formulas are shown below:
Z(LB) = Z(PROJECT STOCK_g) + Z(GOVERNANCE,g) + Z(VARIETY ;) (5)
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Z(GP) = Z(PROJECT STOCKgp) + Z(GOVERNANCEGp) + Z(VARIETYp) (6)

The findings for the Z-score transformation of each axis are listed in
following two tables (Table 45 and Table 46):
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Table 47: Z-scores for Local Buzz focus

PARTICPANE  Z(PROJECTS STOCK) Z(GOVERNANCE) Z (VARIETY)

U1 0,04

u2 0,81 0,41
u3 1,01 1,08
u4 0,74 1,75

2,12

us 0,30 0,41
U6 2,19 0,41
u7

us

U9

U1l
u12
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Table 48: Z-scores for Global Pipelines focus

PARTICIPANT | Z(PROJECTS STOCK) Z(GOVERNANCE) Z (VARIETY)

Ul 0,05 0,83

u2

U3

U4
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Concerning the visualising of the findings 3x3 matrix was developed to
show the degrees of local and global activities. Reflecting the summation of
Z-scores of project stocks, involvement in governance mechanisms and
cognitive proximity, the taxonomy considers 9 quadrants which are

theoretical clusters for different degrees of local—global activity.

As it was desirable for the values for both axes to lie within the same
interval (i.e. between 0 and 1) in the cluster analysis, they were
standardised with min-max transformation after the Z-scores were
calculated. The min-max transformation is the process of taking data in their
units (for example, a monetary value) and transforming them to a value
between 0 and 1. The formula for min-max transformation can be

summarised as shown below.

_L X'qe —min (X, ) } 7)

' = t —
max (X7 ) —min (X, )

In the case of Turkey, seven of the nine theoretical groups are filled with
different partners. The findings indicate that the nine years of R&D-related
tracking of Turkish participant organisations in FP6 was rather
heterogeneous in terms of density of local—global activities related to R&D.

For checking the validity of the model, a second model that includes
different coefficients for each determinant was developed. The formulas for

the second model are given below.

Z(LB*) = Z(kX PROJECTS STOCK,g) + Z(IX GOVERNANCE ) + Z(mX VARIETY 5) (8)

Z(GP*) = Z(kX PROJECTS STOCKegp) + Z(I X GOVERNANCEGp) + Z(m X VARIETYGP) (9)
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The coefficients were developed with an analytic hierarchy process (AHP),
which is a structured technique for organising and analysing complex
decisions. The weighting was performed based on the views of 5 experts
who have deep knowledge about the national and international R&D
programmes available to Turkish researchers. The experts were asked to
prioritise the mechanisms available for each dimension (i.e. the local axis
and global axis). This process was guided by a series of judgments based
on pairwise comparisons of the mechanisms. The method was practised for
four criteria: scientific merit, difficulty in taking advantage of the mechanism,
impact and ease of flow of knowledge. The macro-results of the

assessments are shown in Table 47.

Table 49: Prioritisation of determinants for local buzz and global pipelines

Project stock 0,6 (K)
Governance 0,15 )]
Variety 0,25 (m)

Moreover, examples of filled forms are listed in the following two tables
(Tables 48 and 49):
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Table 50: An Example of Filled Expert Assessment Form with Respect to the Mechanisms Targeting the Local Base

o .. Mekanizmadan Yararlanmanin . Bilgi yayilimi
A/B Bilimsel Onem Zorlugu* Etki kolaylig
ARDEB projesinde yer almak | ARDEB projesinde yer almak ARDEB projesinde yer | ARDEB projesinde
almak yer almak

TEYDEB projesinde yer almak 2,0 2,0 0,7 2,0
1007 projesinde yer almak 1,5 0,5 0,5 0,5
6.CP/7.CP IP projesinde baska Tiirk ortaklarla yer almak 0,3 0,2 0,5 0,7
6.CP/7.CP NoE projesinde baska Tiirk ortaklarla yer almak 0,3 0,2 0,5 0,5
6.CP STREP/7.CP CP-FP projesinde baska Turk ortaklarla yer almak 0,5 0,5 0,7 0,7
EUREKA projesinde baska Tiirk ortaklarla yer almak 1,5 1,0 0,7 0,5
TEYDEB programlariigin hakem veya izleyici olmak 3,0 2,0 3,0 2,0
1007 programiigin hakem veya izleyici olmak 2,0 1,5 3,0 2,0
ARDEB programlariigin panelist veya izleyici olmak 3,0 2,0 3,0 2,0
ARDEB/TEYDEB'de Grup Yiiriitme ya da Danisma Komitesi diyesi olmak 0,3 0,5 1,5 0,5
Yerel bilgi yayihmina yonelik birden fazla mekanizmada yer aliyor

olmak (ulusal ekosistemde aktif olmak) 0,5 0,7 0,7 0,5

ONEM: Bu mekanizmadan desteklenmenin BILIMSEL prestiji, bilimsel degeri vs.

ZORLUK: Adi gegen mekanizmadan destek alabilmek igin sarfedilmesi gereken zaman dilimi, rekabetin yogunlugu, dil ve kulturel
sorunlar vs.

ETKIi: Adi gegen mekanizmadan yararlanma neticesinde ortaya gikmasi muhtemel etki (bilgi tretimi, teknolojik etki, ekonomik etki)
YAYILIM: Adi gegen mekanizma araciligiyla bilginin yayilma kolayliginin derecelendirilmesi

Ornek: D4 hiicresinin anlami 6.CP veya 7.CP'den destek almak COST'a gore iki daha ZORDUR.
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A/B

Table 51: An Example of Filled Expert Assessment Form with Respect to the Mechanisms Targeting the International Base

Bilimsel Onem

Mekanizmadan
Yararlanmanin
Zorlugu™*

Etki

Bilgi Yayilimi
Kolayhig

6./7.CP NoE

6./7.CP NoE

6./7.CP NoE

6./7.CP NoE

6./7.CP IP

1,5 0,7 0,7 2,0
6.CP STREP/7.CP
CP-IP 2,0 2,0 1,5 3,0
COST

1,5 2,0 1,5 1,0
Ikili Proje 4,0 4,0 4,0 4,0
EUREKA 2.0 3,0 0,5 3,0
Evaluator olmak
(6.CP ve 7.CP) 3,0 2,0 5,0 3,0
Birden fazla
uluslararasi
mekanizmadan
destek alabiliyor
olmak 1,5 1,0 1,5 2,0




Researchers and firms of the sample were weighted based on their desires
to conduct new research projects, involvement in governance mechanisms
and local—global focus. Using such a grading method, it was shown whether
the FP6 participants were still active in TUBITAK and European funding or
governance mechanisms. This grading approach was used to weight each
participating entity with respect to their current positions in national and
international programmes. An example is given in Table 50. With this
method, two-dimensional coefficients for each Turkish partner were

obtained.

The coefficient shows the degree of the tendency of each partner for
possible actions on a local and global basis. The coefficients are listed in
Table 51.
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Table 52: Grading Approach, An Example of Filled Form

Bu sirketlerin son dénemde FP ve EUREKA

FP katilimcisi programlarina ilgisini nasil degerlendiriyorsunuz?
sirket/arastirmaci (en yuksek: 10, en diasuk: 1 puan

NOT: Ayni puan birden fazla arastirmaciya sirkete verilebilir.

Ul

~

u2

u3

u4

U-F2

us

U6

U7z

us

U9

ulo

ull

ul2

uil3

ul4g

U-F3

uls

U-F1

ule

uli7z

uils

ulo

u20

u21

U-F4

F1

F2

F3

F4

F5

F6

F7

N (000100 B[O | |01 (NN N[O (01N [0 [© 01|01 [0 [0 |© [N |F A [O[F|F |k [0]|0 |0 (N

F8

F9

[
(o]

F10

[=Y
o

F11

F12

F13

AN BN

F14
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Table 53: The degree of tendency for each partner about their possible actions (local and

global)

Partner Activity Tendency GB |Activity Tendency LB
Ul 0,78 0,44
u2 0,78 0,67
U3 0,56 0,33
u4 0,89 0,78
U-F2 0,67 0,89
us 0,44 0,56
U6 0,44 0,56
u7 0,09 0,22
us 0,67 0,03
U9 0,44 0,67
ulio 0,22 0,44
Uull 0,78 0,22
Uiz 1,00 0,78
ui3 0,89 0,67
ui4 0,89 0,67
U-F3 0,56 0,89
uils 0,56 0,67
U-F1 1,00 0,22
ule 0,89 0,56
(kg 0,22 0,22
uis 0,56 1,00
uil9 1,00 1,00
u20 0,00 0,00
u21 0,22 1,00
U-F4 0,67 0,56
F1 0,56 0,56
F2 0,22 0,44
F3 0,56 0,78
F4 0,44 0,78
F5 0,89 0,78
F6 0,44 0,33
F7 0,67 0,67
F8 0,78 0,01
F9 1,11 0,33
F10 0,78 0,67
F11 0,22 0,44
F12 0,44 0,56
F13 0,22 0,56
F14 0,44 0,44
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The results obtained from the first and second model was compared using

Spearman's rank correlation:

65 d?
—1-—=1i (10
p=1 n(n?—1)

Spearman's rank correlation coefficient, #, measures the direction and
strength of a relationship between two ranked variables. The coefficient can
have values between -1 and 1. The sign of the Spearman correlation
indicates the direction of the association between two compared values (i.e.
Z(LB1) and Z(LBy) in our case). If Z(LB;) tends to increase when Z(LB,)
increases, the Spearman correlation coefficient is positive. If it is vice versa,
the Spearman correlation coefficient is negative. A Spearman correlation of
zero indicates that there is no tendency for two variables to attract each

other.

After the processing of all data, 9 quadrants were drawn with respect to two
models. Each quadrant was then separated into 9 parts with horizontal and
vertical lines passing from the 25th to 75th percentile of each axis. A
percentile is the value of a variable below which a certain percentage of
observations fall. For example, the 25th percentile is the value below which

25% of the observations may found (Figure 19).
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25th Percentile

75th Percentile

LB
N
(&) (B) (C)
Eccessive Excessive |o-cn|isufior1, Excessive |ocu|isu'rion,
localization, modest Moderate EXNCEEEIVE 75th
inter naticnalisation internaticnalisation internaticnalisation Percentile
(b] (E) (F)
Moderate Moderate localisaton, Moderate localizaticn,
localization, modest Moderate ExCessive
. . . . . . . . L 25th
internoticnalizaticn internaticnalisation internaticnalizaticn .
Percentile
(G) 1}] (K)
Modest localisation, Modest localisation, Modest lecalisation,
modest Moderate exCessive
internaticnalisaticn intermaticnalisation internaticnalisaticn
~
5 GP

Figure 18: Conceptual framework for drawing the 9 quadrants

For both dimensions, Spearman rank correlation coefficients was calculated
The coefficients are 0,98 for the global dimension and 0,87 for the local
one. These results indicate that both of the indexes provide similar results,
which can be taken as a sign of the strength of the index. The calculations
are listed in Tables 52 and 53, and also Model 1 and Model 2 are visualised

in Figures 20 and 21 respectively.
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Table 54: Spearman's Rank Correlation Coefficient calculation for Global Pipelines axis

U-F1
Fo
V12
U3
F5
r

Us
U-F3

"Us

r

U16
U-F4
U13
U1
F7
U19
18
3
U4
U-F2
V14
U2
11
r

U15

r

U9
U10
F12
'F10
F6
Us
F13
U21
'F8
F4
F14
F11
F2
u7
r

u17
u20

x-GP-(1)
100,00
52,35
63,61
52,68
25,98
40,72
39,63
38,61
32,04
40,86
22,46
22,29
23,46
19,59
31,51
20,16
11,15
10,92
10,02
9,78
10,44
9,85
9,72
9,60
9,96
5,51
1,45
2,06
0,70
1,84
1,04
0,22
0,34
0,23
0,36
0,14
0,06
0,00
0,85

X-GP--(2)
100,00
65,58
36,10
25,60
24,74
22,36
22,27
21,48
21,32
20,62
18,64
18,39
17,21
14,87
14,48
10,02
9,80
8,24
7,77
7,10
7,07
6,67
6,57
6,25
6,01
4,98
2,32
1,87
0,98
0,83
0,48
0,39
0,33
0,22
0,17
0,07
0,02
0,01
0,00

Rank 1
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Table 55: Spearman's Rank Correlation Coefficient calculation for Local Buzz axis
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Figure 19: Clustering of 39 Turkish organisations with respect to local-global dimension of collaboration networks, 2004-2012 (Model 1)
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Figure 20: Clustering of 39 Turkish organisations with respect to local-global dimension of collaboration networks, 2004-2012 (Model 2)
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APPENDIX C: TURKISH SUMMARY

ULUSLARARASI AR-GE SEBEKELERINE KATILIM YEREL DINAMizZMi
ARTIRIR MI? TURKIYE'DEN ARASTIRMACI DUZEYINDE GIKARIMLAR

Bu calisma kuresel igbirlikleri yerel yerel hareketlilik dogurur mu sorusuna
6.Cergceve Programi (6.CP) aglari ve TUBITAK tarafindan finanse edilen BiT

arastirmacilarinin projelerini inceleyerek yanit olusturmaktadir.

Calisma ayrica Turkiye'de bilgi ve iletisim teknolojileri bilim adamlarinin
kiresellesme-yerellesme derecesini belirlemek igin yeni bir siniflandirma

saglamaktadir.

Hem yerel hem de uluslararasi Ar-Ge fonlarinin mevcut oldugu bir ortamda
arastirmacilar ulusal bazda ya da kuresel Olgekte ¢alismayi tercih edebilirler
veya ikisi arasinda dengeleri bir durus da sergileyebilirler. Arastirmacilar
hangi Olcege daha cok ilgi duyduklarini gérmek igin birbirini takip eden iki
farklh zaman diliminde ulusal ve uluslararasi proje bazli birikimlerini 2003-
2006 verileri gergevesinde haritalandirdik. Farklh katihm dizeylerine gore de
dort grup olusturduk. Olusturulan bu gruplarin 2007-2013 yillari igin ulusal ve
uluslararasi projeler, yayin ciktilari, ulusal seviyedeki Ar-Ge yonetigimi
calismalara katki, 6zel sektdr Ar-Ge kapasitesinin gelisimi igin ortaya konan
calismalar gibi bes boyutta performanslari olgulda.

Sayisal calismanin bulgulari her iki yonde de etkin olan arastirmacilarin
populasyonun en basarili Bilim insanlari olduklarini ortaya koyuyor. Bulgular
ayrica. AB Ar-Ge aglarinin gevresinde olan bir Glkenin uluslararasi ortaklari
gucli olan arastirmacilarin yerel arastirma tabanina onemli dl¢gide katkida
bulunduklarini ortaya koymaktadir. Bu uluslararasi isbirligi yapan
arastirmacilarin gogunun yerel olarak da aktif oldugu anlamina gelir. Ayrica,
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sadece 2003-2006 doneminde ulusal dizeyde aktif olanlarin, 2007-2013

doneminde uluslararasi faaliyetlerinin gelismis oldugu anlagiimaktadir.

Calismada ayrica ulusal ve uluslararasi duzeyde guglu bir proje portfoyline
sahip olanlarin i) Doktora sonrasi ig deneyimi ve ii) Turkiye'de ileri arastirma
ekosistem olan bir Universite c¢alisiyor olmalari ile iligkili olduklari ortaya

konmaktadir.

BIT arastirmacilarin karakterizasyonu icin daha ayrintili bulgular elde etmek
icin, Turkiye'de guncel dinamikler konusunda tematik ya da butinsel bir
anlayisa sahip arastirma ekosisteminin kilit oyuncular ile derinlemesine

gOrusme ve odak grup toplantilari yapiimistir.

Kuresel ve yerel etkilesimlere katiimi dengeleme konusunda saglam bir
zemin saglayan nitel sonuglari tezin son kismini olusturmakta olup, mikro,

mezo ve makro duzeyde pratik politika onerileri ortaya konmaktadir.

Politika Onerileri arastirmacilarin performans takibinin yapilmasina ihtiyac
oldugunu ifade etmektedir. Kronolojik veri analizi ile gelen deliller tek bedene
uyan uyan yaklasimlar yerine farkl aktorler arasinda heterojenligi, farkh
kariyer seviyelerini, ulusal Oncelikleri, arastirma ekosistemin kapasite
ihtiyaclarini dikkate alan ve farkli aktorler arasi sinerji olusturmaya politikalara

olan ihtiyaci ortaya koymaktadir.

Bu calismanin temel amaci, AB ve TUBITAK tarafindan finanse edilen bilgi
ve iletisim teknolojileri alanindaki uluslararasi Ar-Ge isbirligi projelerinde yer
alan Turk arastirmacilarin yerel dizeyde olusturduklari hareketliligin
derecesini ortaya koymaktir. Diger bir deyisle, bu tez Tirk BIT arastirmacilari
Ozelinde kuresel hatlarda yer almanin yerel etkileri ile ilgilidir. Tez, gelisen bir
ekonominin inovasyon sisteminde hem kuresel hem de yerel dizeyde

batinlesmis olmus arastirmacilarin rolinu belgelemektedir.
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Genel olarak, yerel ve kiresel unsurlari dengeli bir birlesim iginde
yogurabilen arastirma ekosistemde bilgi Uretiminin oldugu kabul edilmektedir
(Bathelt, 2007). Bu calisma “kuresel hatlar-yerel hareketlilik” yaklasimi
cercevesinde uluslararasi Ar-Ge igbirligi yapmak igin olusturulan aglara
katilan gelismekte olan ekonomilerindeki Universite arastirmacilarin
durumlarini ve gorev yaptiklari Gniversitelerin yaklasimlarini irdelemektedir.
Cogdunlukla ulusal fonlardan yararlanan ve genellikle uluslararasi Ar-Ge
aglarinda rol hakim roli olmayan gelismekte olan bir ekonomideki
Universitelerin arastirma dinamikleri hakkinda ipuclari vermektedir. Barnard
ve digerleri (2012) kuresel hatlar-yerel hareketlilik yaklagimini bilimsel
makalelerde uygularken, bu tez ayni yaklasimi ulusal ya da uluslararasi
yapilar tarafindan desteklenen projeler Gzerinden ele alirken, temel analiz
birim akademisyenlerdir. Gelisen ekonomilerdeki akademisyenlerin proje
performanslarini kiresel hatlar-yerel hareketlilik yaklagsimi ¢ergcevesinde
analiz eden bu tur bir yaklagim biyoteknoloji, ila¢ ve bilgi ve iletisim
teknolojilerinde uluslararasi igbirligi aglari icin énct kabul edilebilir. Zira, bu
alanlardaki aglar genellikle gelismis Ulke kuruluslarinin dominasyonunda
olup, analiz c¢alismalari da dogal olarak bu ulke grubunda Ulkeleri
kapsamaktadir. Gelisen ekonomilerdeki Universitelerin arastirma dinamikleri
hakkindaki c¢alismalarin eksikligi g6z o6nune alindiginda, bu c¢alisma,
uluslararasi isbirliginin yerel etkisine vurgu yaparak, bununla beraber mikro,
mezo ve makro dizeyde pratik politika onerileri gelistirerek, arastirmanin

uluslararasilagsmasi tartismalarina katki Gretmeyi hedeflemektedir.

Yenilik kavramina evrimsel agidan bakildiginda, arastirma igbirligi ve dis bilgi
akislari yeni yetenekler elde etmek icin 6nemli bir katalizér olarak gorulmekte
olup, inovatif kurumlarin sadece i¢ bilgi tabaniyla yetinmeleri mimkin
gorunmemektedir. Bu tezde takip edilen teorik ¢erceve evrimsel ekonomi,
ekonomik kalkinma merkez-cevre modeli, aragtirma aglari, gelisen
ekonomilerde bilimin yapilanmasi ve sosyolojisi konularindaki yenilikgi
cagdas calismalara dayanmaktadir. Ekonomik cografyaya iliskin Krugman'in

merkez-gcevre modelini de dikkate alarak, bu calismada uluslararasi Ar-Ge
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aglardan toplanan bilginin yerel yayillimi irdelenmekte ve isbirligi aglarinda
merkezi bir pozisyonu olmayan ulkeler igin politika onerileri sunulmaktadir.
Krugman'in ekonomik cografyaya iliskin merkez-gcevre modeli ¢ercevesinde,
bu c¢alisma uluslararasi Ar-Ge aglardan toplanan bilginin yerel yayilimi
uzerine odaklanmakta olup, bu aglarin merkezinde olmayan ulkeler igin
politika Onerileri gelistirmektedir. Bu kapsamda yerelle kuresel 0olgek

arasinda ne tip sinerjiler olusturulabilecegine dair de fikirler sunulmaktadir.

Tezde AB tarafindan fonlanan Ar-Ge aglarinda veya TUBITAK tarafindan
desteklenen uluslararasi isbirligi projelerinde yer alan BIT akademisyeni
verileri igcin 2003-2012 yillarini kapsayacak sekilde kantitatif ve kalitatif
yontemler kullaniimaktadir. Malerba ve digerleri (2006) gibi bilgi ve iletisim
teknolojileri konusuna AB duzeyinde odaklanan diger arastirmalardan farkli
olarak, bu galismada arastirmaci duzeyinde yerellik ve kiuresellik dereceleri
belirlenmektedir. Sdzkonusu derecelendirmeyi yapabilmek icin BIT
arastirmacilarinin proje portfoyleri iki zaman araliklari icinde bolinerek analiz
edilmektedir. Birinci donem 6.CP’yi kapsayan 2003 ile 2006 arasindadir.
Benzer sekilde, ikinci zaman araligi Temmuz 2013’e kadar gegen 7.CP

donemini kapsamaktadir.

Burada uluslararasi igbirligi faaliyetine katildiktan sonra arastirmacinin ne tip
adimlar attiginin, yani takip ettigi patikanin mercek altinda tutulmasi énem
arzetmektedir. Bu nedenle, farkh veri setlerinin buttnlestirimesi sonucunda
yapilan betimsel analiz 1giginda arastirmacilarin kiresel-yerel odaklanma
yogunluklarini eglegtirme imkani saglayan taksonomi geligtirilmistir. Farkli
gruplarin, belli bir zaman araligi iginde farkh arastirma olabilecegi savi

cercevesinde Graf (2011)’e benzer taksonomi geligtirilmistir.

Graf (2011)'deki siniflandirmaya benzer taksonomi olusturularak dortli bir
gruplama yapilmis olup, ayni zaman dilimi icinde farkli gruplarin farkli bilimsel
ciktilar oldugu savunulmaktadir. Bu argiman, uluslararasi veya ulusal proje

yogunlugu, yayin cikisgl, ulusal yénetim organlari katiimi ve 2007-2013
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dénemi igin 6zel sektdr Ar-Ge kapasitesinin gelismesine katki gibi temel
gOstergeler bazinda test edilmektedir. Gruplar arasinda farkhliklar ve

benzerlikler iki orneklemli t-testi kullanilarak analiz edilmektedir.

Arastirmacilarin kiresel ve yerel tabanli proje portféyleri konumlandirma igin
dort grup gerekgesi sonra, ¢galisma, gruplagsma var neden Uzerinde odaklanir.
Arastirmaci bazinda yerel ve kuresel proje portfoyl verisi analiz edilerek
dortli gruplama gerekgelendirildikten sonar, neden bdyle bir gruplamanin
olduguna odaklanilarak istatistiksel olarak anlamli sonuglar bulunup

bulunulamayacag! test edilmektedir.

Bu bolim 2003 ve 2013 yillari arasinda donemini bir butin olarak
kapsamakta olup, doktora egitiminin, 2003 oncesi bilimsel makale Gretiminin,
universitenin arastirma ekosisteminin, doktora sonrasi yurtdisi is tecribesinin
dort grup igin farkhliklar ya da benzerlikler igerip icermedidi sorgulanmaktadir.

Bu bdlimde de yine iki 6rneklemli t-testi kullaniimaktadir.

Kantitatif calisma kalitatif analizle daha butincul anlam kazanmakta olup,
kalitatif kisim derinlemesine goérisme ve odak grup bulgulari Uzerine insa
edilmektedir. Bu bdlimde bir inovasyon sisteminin gelisiminde Universitenin
yeri kUresel hatlar-yerel hareketlilik yaklagimi ¢gergevesinde uluslararasilasma

kavramini da igine alacak sekilde irdelenmektedir.

Tezin orijinalligini iki agidan vurgulamak mimkindar: ilk olarak, tez kiresel
hatlarin  istatistiksel olarak anlamh bir yerel hareketliik dogurup
dogurmadigini ele almakta bu yonuyle yerel hareketlilik-kliresel hatlar
kavramina kigkirtici bir boyut kazandirmaktadir. ikinci olarak, bu galisma
uluslararasi Ar-Ge isbirligi aglarinda yer alan Turk arastirmacilarin durumunu

ulusal arastirma duzeyi ile baglayan ilk kapsamli girigsimdir

GUnumuzde, uluslararasi Ar-Ge isbirligi sureclerine yonelik calismalarin
onemli bir kismi gelismis ulke kuruluslarinin kendi aralarindaki baglari

irdelemektedir, zira literaturin 6nemli bir kismi da gelismis ekonomilerde yer
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alan orgutlerin  kendi aralarinda olusturduklari aglar Uzerinden
sekillenmektedir. Bagka bir deyigle mevcut galismalarin buyuk g¢ogunlugu
gelismis ekonomilerin kendi aralarindaki bilgi akisini ele almaktadir. Isbirligi
aglarina iliskin resmedilen bu tabloda, gelisen ekonomilerin Ar-Ge igbirligi
aglarindan ne sekilde istifade ettikleri konusu arastiriimasi gereken bir konu
olarak karsimiza cikmaktadir. Bununla beraber 6zellikle AB Ulkeleri dikkate
alindiginda Cerceve Programlari gibi makro yaklagimlarin bu programlara
katilan ve digerlerine gore daha geri kalmig ulkelerin lehine digsalliklar

olusturduguna dair yeterince kanit yoktur.

ODTU-TEKPOL tarafindan yiritilen ¢alismada Tirk BIT kuruluglarinin AB
aglarindaki pozisyonlamasi ortaya konmaktadir (Erdil ve digerleri, 2011).
Bu calisma ayni zamanda ilkemizin BIT arastirma potansiyelini ortaya
koymakta olup, bununla beraber Cergceve Programlarinda yasanan sikinti ve
engellere de vurgu yapmaktadir. Calismada ayrica BIT igin mevcut olan
mevzuat ve politika ¢ergevesi de ele alinmakta olup, mukemmeliyet merkezi
olabilecek yerler de analiz edilmektedir. Arastirmada delfi analizi kullanilarak
BIT ekosistemini olusturan paydaslarin gérisleri cercevesinde kurulus, ulusal

ve AB duzeyinde politika dnerileri sunulmaktadir.

Bu tezden farkl olarak ODTU-TEKPOL calismasi BiT ekosistemimizin AB
duzeyindeki yerine iligkin bir konumlandirma yapmakla beraber, bunu ulusal
duzeyle guclu bir sekilde iligkilendirmemekte, yani ulusal ve uluslararasi

konumumuz arasinda kiyaslanabilir bir cerceve sunmamaktadir.

Ulkemizde aglara iligkin yapilan énceki ¢alismalarda daha ¢ok ulusal bazdaki
isbirlikleri ele alinmakta olup, uluslararasilasma dinamiklerine ¢ok fazla yer
veriimemektedir. Erdil ve Cetin (2008); Armath-Koéroglu (2004), (METU
TEKPOL, 2008) gibi g¢ahsmalar Tuark kuruluslarin kendi igindeki
etkilesimlerine veya yerel aglara odaklanmaktadir. Gegmis caligsmalardan

% http://stps.metu.edu.tr/ict-rtd-technological-audit-turkey Erisim tarihi: 30 Eyliil 2013.
184



http://stps.metu.edu.tr/ict-rtd-technological-audit-turkey

farkh olarak bu tezde Turk arastirmacilarinin uluslararasi aglara katihmi da
incelenmekte olup, uluslararasi igbirliklerinin yerel etkileri konusu da bir

gergeve icerisinde sorgulanmaktadir.

Farkl isbirliklerinde yer alan arastirmacilari farkli projeler arasinda bilgi
tutucular olarak ele almak mumkundur. Bu tur arastirmacilar uluslararasi
platformlarda elde ettikleri bilgileri yerel diizeye tasiyabilirler. Ote yandan
tersi de mumkundur, yani bilgi tutucu huviyetindeki bu kigilerin yerel bilgiyi
uluslararasi dizeye de aktarabilirler. Boyle bir durumda, uluslararasi aglarin
yerel rekabet duzeyini olumsuz etkileme ihtimali de s6zkonusu olabilecektir.
Uglinct bir alternatif olarak bir arastirmaci daha ¢ok uluslararasi aglarla
calismayi secebilir. Bu durumda uluslararasi agdan kazanilan bilgi bagka bir
uluslararasi aga transfer edilecektir. Bu noktada da uluslararasi bilgininin
yerel kapasite gelisimine anlamli bir katki Uretmesi pek mumkin

gbzukmemektedir.

Yukarida zikredilen hususlari da dikkate alarak bu tezin ana arastirma
sorusu, uluslararasi aglara katiliminin Tirkiye BiT sektérii 6rnegin anlami bir
yerel hareketlilik olusturup olusturmadigidir. Bu sorunun cevabi, Ulkemizin
Cerceve Programlari veya uluslararasi isbirligini agikca destekleyen diger

ulusal destek mekanizmalarindan fonlanan projeler temelinde aranmaktadir.

Alt sorular olarak da sunlari ifade etmek mumktndar:
. Turk BIT arastirmacilarini ulusal ve uluslararasi proje
yogunluklarina nasil bir gergeve igerisinde kiyaslayabiliriz?
o Ulusal-uluslararasi odaklanma duzeylerindeki benzerlikler veya
farkhliklar arastirmaci bazinda ne sekilde agiklanabilir?
. Onde gelen Universitelerimiz ulusal/uluslararasi odaklanmalarini
nasil bir karma igerisinde ele aliyorlar?

o Bulgulardan ne tur politika énerileri gelistirilebilir?
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Yukaridaki sorular 1s1ginda bu tezde arastirmacilarin ulusal veya uluslararasi
odaklanmalarini bir ¢ergeve iginde ele alan model gelistiriimektedir. Bununla
beraber kalitatif arastirmanin giktilar gergevesinde arastirmaci ve universite
duzeyinde isbirligi karmasinin dogru bir sekilde konumlandiriimasina iligkin

olarak mikro, mezo ve makro duzeyde politika onerileri ortaya konmaktadir.

Tezde ayrica su detay sorularin da cevaplari aranmaktadir:
4. Arastirmacilarin proje portféyleri ulusal ve uluslararasi igbirlikleri
bazinda ne sekilde kiyaslanabilir?
5. Aragtirma gecmigi ve gorev yapilan uUniversitenin sagladigi
ekosistemin anlamli bir etkisi var midir?
6. BIT sektoriindeki arastirmacilarin daha c¢ok bilimsel cikti

uretmesinin engelleyen faktorler var midir?

Son yillarda ag calismalari akademik dinyada ciddi bir popdulerlik kazandi.
Zira, AB Cerceve Programlari kapsamindaki olusturulan aglara iliskin makale
sayllari da artmaya basladi. Breschi ve Cusmano (2004), Barber ve digerleri
(2006), Roediger-Schulga ve Dachs (2006), Cabo (1999), Roediger-Schulga
ve Barber (2008) ile Ortega ve Aguillo (2010) bu ¢alismalardan birkacidir.
Klguk dunya kavrami (yuksek kumeleme ve kisa ortalama iligkisel
mesafelerde) cergcevesinde vyapilan calismalarin ¢ogunda ag ortaklari
arasinda mukemmel bir bilgi akigi varsayimi yapiimakla beraber gercekte
durum boyle degildir. Ayrica, AB programlari kapsamindaki odakli ¢caligmalar
uluslarustu duzeyde yadrutulen igbirlikleri olup, kurgusu gereg@i yenilik
sisteminde yerel aktorler arasinda bilgi akisinin ne sekilde vuku buldugu
konusunu c¢ogunlukla cevapsiz birakmaktadir. AB duzeyinde yapilmis
calismalar yogunlukla aglarin c¢ekirdek kismina odaklanmakta, agin

merkezinde yer almayan ortaklara olan digsallik yeterince irdelenmemektedir.

Cerceve Programi aglarina iliskin guncel ¢calismalar daha ¢ok agin yapisina

odaklanirken farkli partnerlerin gelecekteki performansina iligkin éngorulere
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pek rastlanmamaktadir. Cok bilinen aginin disinda, daha az bagl hicrelerin
perspektifinden bakan yeni ¢alismalar ag yapilara iliskin ezber bozan bir
haviyet kazanabilir. Bu tar bir yaklagim uluslararasi isbirligi ¢iktilarinin linear
olmadigi konusunda bazi kanitlar sunabilir. Benzer sekilde uluslararasi

isbirliklerinin yerel dinamikleri konusunda da fikirler edinebiliriz.

Dolayisiyla uluslararasi igbirliklerin yerel etkilerini olgebilmek igin ayri bir
odaklanma ihtiyaci vardir. Guncel literatire vyerel bilgi kapasitesinin
artmasinda hem yerel hem de uluslararasi aglara bagl olmanin dnemine
vurgu yapmaktadir (Lall, 2001; Marin ve Bell, 2006; Narula ve Duning, 2000;
Barnard ve digerleri, 2012). Ulkemizde 6zellikle 6.Cerceve Programina
katihm ve akabinde ulusal duzeyde saglanan uluslararasi igbirligini artirici Ar-
Ge fonlarinin blylimesi ile beraber birgok BIT arastirmacisi uluslararasi
isbirligi projelerine dahil oldu. Ancak bu projelerden elde edilen kazanimlar
arastirmaya acik bir konudur. Olaya sadece bir proje agina katilmak olarak
bakmak yerine, arastirmacilarin uluslararasi projelere girmek veya ulusal
projelerde yer almak arasinda nasil bir segim yaptiklari veya ulusal ve
uluslararasi projelerden olusan isbirligi karmasini ne sekilde olusturduklarina
iligkin daha ¢ok bilgi ve analize ihtiya¢ vardir. Bu kavramlari kuresel hatlar-
yerel hareketlilik kurgusu altinda irdelemek mumkundur. Zira bu yaklasim
hem ulusal hem de uluslararasi baglantilari bir arada yuratmenin 6nemine de
vurgu yapmaktadir (Maskell ve digerleri, 2006). Bu yaklasim yerel etkilesim
ve kuresel entegrasyon yonundeki adimlarin dinamik bir 6grenme surecini
tetikledigini ifade etmektedir. (Bathelt, 2007).

Uluslari isbirliklerin elde edilen kazanimlari daha tutarli bir gekilde ele
alabilmek icin arastirmaci dinamiklerini ve yogunlugu yuksek proje
portfolyolarini tetikleyen unsurlara iliskin daha ¢ok bilgiye ihtiyag vardir. Zira,
bu tar arastirmalari sadece sayisal bazda yuritmek yeterli olmamakla
beraber, derinlemesine analizlere ihtiya¢ bulunmaktadir. Bu noktada yerel ve
uluslararasi arasindaki potansiyel sinerjinin gercevesini belirlemek igin hem

derinlemesine analizler hem de odak grubu toplantilari yapilmigtir. Dogal
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olarak kalitatif degerlendirmeler sistemik sorunlara isaret ederken, ne tip

politikalarin insa edilebilecegi konusunda da sahadan kanitlar sunmaktadir.

Bu galisma ayni zamanda yerel ve uluslararasi igbirligi projelerine katilimlarin
arastirmacilarin belli parametreler etrafindaki ciktilar ile istatistiksel olarak
anlamli bir iligki olmadigi konusunda da kanitlar sunmaktadir. Bu noktada
Universitelerde gérev yapan BIT akademisyenleri baglaminda cikarimlar
yapmak mumkuandur. Bunu yapabilmek igin de baslangi¢ olarak yerel-kuresel
badlantilari ele alacak, ayni zamanda bu iki duzleme iligkin analiz
yapmamiza olanak verecek bir kavramsal g¢ergeveye ihtiya¢c bulunmaktadir.
Zaten, Wagner ve digerleri, 2004; Lall, 2001; Marin ve Bell, 2006; Narula ve
Dunning, 2000 gibi calismalar gelismekte olan ulkelerin bilgi tabanlarini
gelistirmelerinin bir bakima hem yerel hem de kuresel olarak entegre aglarin
etkisinin oldugunu ortaya koymaktadir. Dolayisiyla tez kapsaminda kuresel
ve yerel anlamda dengeli bir yaklagim benimsenerek, her iki duzlemdeki
etkilesimlerin surduarulebilirliliginin  saglanmasi arastirmaci duzeyinde en

uygun bir durum olarak kabul edilmektedir.

Bu calismada belirlenen bir zaman arahdinda uluslararasi igbirligi faaliyeti
yuriitmiis BIT arastirmacilari dért gruba bélimlendirilerek analiz edilmektedir.
Bunu yaparken arastirmacilar, ulusal ve uluslararasi proje portfolyolari,
arastirma sureclerine iliskin mekanizmalara katki saglamak, bilimsel makale
ciktilan ve Ozel sektorin kapasite gelisimine katki yapmak olarak ifade

edebilecedimiz bes boyutta performans analizine tabii tutulmaktadir.

Genel olarak benzer 6zelliklere sahip arastirmacilarin proje portfolyolarinda,
yani yuaruttikleri veya katki sagladiklari proje birikimlerinden farkhliklar
oldugunu sdylemek mimkundur. Zira, uluslararasi proje faaliyetlerine katki
ve katihm saglayan BIT arastirmacilari, arastirma fonlarina erisimde sikinti
cekilmedigi durumlarda ulusal yonde mi yoksa uluslararasi yonde mi
derinleseceklerine kendileri karar verebilirler. Bu noktada Barnard ve digerleri

2012’a gore en ideal durum hem kuresel hem de yerel baglantilar bir arada
188



yurutulebilen arastirmacilar ortaya koymaktadir. Bunlari kurgularken bazi
arastirmacilarin performanslarinda da emeklilik, baska disiplinlere kayma,
Ozel girisim kurma vb sebeplerle dususler olabilecegini de not etmekte yarar
vardir. Batin bu hususlar dikkate alarak Graf (2011) gergevesinde dort farkh

grup kurgulanmistir.

Bu dort gruba iligkin kargilagtirmali analizler yapilmakla beraber, 6zellikle
derinlemesine analizlerde ulusal ve de uluslararasi duzlemlerde ICT alaninda
en basarili Universitelerimizin basari faktorlerine iliskin kavramsal cergeve
olusturmaya yonelik sorular sorulmaktadir. Basarili Universitelerimizin
durumunu analiz etmek ilke kosullari dikkate alinarak BIT sektoriindeki
arastirmacilarimizin nasil daha Uretken olabileceklerine iligkin gereken ideal
kosullara iligkin de c¢ikarimlar yapilmaktadir. Dogal olarak bu c¢ikarimlar
niceleyici ve de niteleyici arastirma sonugclarinin batuncil bir sekilde ele

alinmasiyla daha anlamli hale gelmektedir.

Ote yandan bdyle bir calismanin verimli bir sekilde yirutilmesi igin farkh veri
tabanlari arasinda uyumlulugun saglanmasi son derece 6nemlidir. Zira bu
calismada da TUBITAK Baskanlik (ARDEB ve TEYDEB), AB Komisyonu,
ULAKBIM gibi farkli kurumlarin veri tabanlarindaki verilerin eslestiriimesi
gerekmektedir. Bununla beraber arastirmacilarin yararlanabilecekleri
mekanizmalari onem derecelerine gore degerlendirecek bir sistem mevcut
degildir. Bir bagka ifade ile 6rnegin Cergeve Programi, kariyer ve 1001
projeleri arasinda o6nceliklendirmenin nasil yapilabilecegi konusunda bir
yapiya ihtiya¢ vardir. Bu eksikligi giderebilmek igin olusturulan odak grubu
vasitasiyla hali hazirda basvuru yapilabilecek farkli proje mekanizmalarina

iliskin agirliklandirma galismasi yuratalmustuar.

Bu galismanin temel analiz birimi (lkemizdeki BIiT arastirmacilari olup,
Universiteler de arastirmalara akademik Ar-Ge igin gerekli ortami saglayan

mecra olarak ele alinmaktadir. Bu gergevede arastirmacilarin yerel veya
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uluslararasi igbirligi portfolyolarina iliskin farkli kombinasyonlari karsilastiran
degerlendirmeler yapilmakta olup, belli bir zaman araligindaki proje portfolyo
karmasinin arastirmacilarin gelecek performansi ile iligkisi arasinda da
analizler yapilmaktadir. Elde ettigimiz bulgular yerel dinamizm-kuresel
baglantilar iligkisinin akademisyenler ve universite duzeyinde aciklamalar
sunmaktadir. Bahsi geg¢en bulgular farkli gruplarin ulusal-uluslararasi proje
yogunluklari, bilimsel makale ¢iktilari, aragtirmacilarin proje karar sureglerine
ve de Ozel sektdér Ar-Ge kapasite gelisimine katki dizeyinde yapilan

degerlendirme ve testler ¢ergevesinde elde edilmektedir.

Bu arastirmanin hazirhk safhasindan itibaren Turkiye'deki arastirma
sistemine ve guncel dinamiklere iliskin derin deneyimi olan uzmanlarla ve
isbirligi konusunda dinya ¢apinda teorik ve ampirik ¢calismalara imza atmig
uzmanlarla birgok yiiz yiize goriisme yapilmistir. Bu noktada TUBITAK'In
akademi ve sanayiye iliskin fonlama mekanizmalarini yuriten vyetkililer,
TUBITAK'ta Bilim Kurulu lyeligi yapmis olan akademisyenler, TUBITAK'In
ust duzey yoneticileri, rektor yardimcilari yuz yuze gorusmeler yapiimis olup,
uluslararasi duzeyde bilinirlilige sahip Franco Malerba ve Caroline

Wagner’den de geri bildirimler alinmigtir.

Daha sistemli olarak da uzman grubu olusturulmus, ayni zamanda 6zel bir
odak grubu toplantisi gerceklestirilmistir. Ozel odak grubu toplantisi
TUBITAK'In Elektrik, Elektronik ve Enformatik Arastirma Grubu’nun yiiriitme

kurulu Gyeleri ile yapiimistir.

Bu c¢alisma 2003-2006 yillari arasinda en az bir uluslararasi projede
isbirliginde bulunan BIT alanindaki 79 Tirk arastirmaciya dayanmaktadir. Bu
arastirmacilar ¢alismanin hedef kitlesini olusturmaktadir. Hedef kitle,
hakkinda birseyler 6grenmek istedigimiz nesnelerin (6rnegin arastirmacilar)
tamaminin toplanmasidir ve hedef kitlenin segimi verilerden ¢ikan istatistikleri

etkilememelidir (Lohr, 2010). Fakat BIT alanindaki arastirmacilari tespit
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etmek kolay bir is degildir ¢ciinkii Turkiye’de BIT alanindaki arastirmacilar igin
basit bir tanimlama bulunmamaktadir. Bazilari onlari Gniversitelerin Bilgisayar
Muhendisligi Bolumu akademisyenleri diye tanimlarken, digerleri bu
tanimlamaya Elektrik Elektronik Bolumu akademisyenlerini de eklemektedir.
Baska bir tanimlama da 6zel sektordeki ve kamu arastirma merkezlerindeki
BIT alanindaki kigileri de dahil eder. Bizim galismamizda ise BIT alanindaki
arastirmacilar TUBITAK Elektrik, Elektronik ve Enformatik Arastirma
Grubu’'ndan akademik destek alan ya da 6. CP’de fonlanan IST projelerine
katilan kisiler olarak tanimlanmistir. Bu sebeple, BiT alanindaki Tirk
arastirmacilarin 2003 yilindan baslayan ve 2006 yilinda biten 4 yillik bir

periyot boyunca proje verileri kullaniimigtir.

Ayrica, uluslararasi igbirliginden ne anladigimizi tanimlamamiz da c¢ok
onemlidir. Oncelikle, burada ulusal sinirlari asan projeye dayali igbirligini
kastediyoruz. Bu calismada uluslararasi proje bazli faaliyetler 6. CP’de
fonlanan projelere ya da TUBITAK tarafindan fonlanan uluslararasi isbirligi
projelerine dahil olmak diye tanimlanmaktadir. TUBITAK tarafindan fonlanan
uluslararasi projeler COST projeleri ya da iki Ulkenin arastirmacilari

arasindaki ikili igbirligi projeleri olabilir.

Klresel hatlar-yerel hareketlilik literattirt (Bathelt ve digerleri, 2004; Maskell
ve digerleri, 2006; Gertler ve Levitte, 2005; Moodysson, 2008; Trippl ve
digerleri, 2009, Grabher ve Ibert, 2013) dogrultusunda populasyonu
olusturan etmenlerin heterojen 6zellikler gostermesi beklenmektedir. Bazi
arastirmacilar genis uluslararasi faaliyetlere sahipken bazilari yerel
calismalara odaklanmig ve digerleri de kuresellik yerellik dinamizminde
dengede kalmiglardir. Bu da iki grup aktor arasinda araci pozisyonda
bulunan etmenlerin bilgi tutucu diye adlandinldigi sosyal aglar literaturu ile
paralellik gostermektedir (Gould ve Fernandez, 1989; Howe ve digerleri.,
2004; Graf ve Kruger, 2009, Graf, 2011, Foster ve digerleri, 2011).

Beklentimize goére bu iki grup sirasiyla i¢ ve dig odakl aktoérlerdir (Graf,
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2011). Ayrica, bazi etmenlerin uluslararasi igbirligi yapan arastirmacilar ya
da ulusal duzeyde aktif olan arastirmacilara gore proje sayisi bakimindan
ortalamanin altinda performans gostermesini bekliyoruz. Boyle bir bolmeye
dayanarak farkli gruplara ait arastirmacilarin belirli bir zaman aralidinda

farkh bilimsel ¢iktilara ya da performansa sahip oldugu iddia edilir.

Literatlrdeki (Graf, 2011; Dubois ve digerleri, 2012; Akgomak ve digerleri,
2013) orneklere dayanarak arastirmacilar kiresel ya da yerel
yonelimlerindeki ¢esitliligin derecesine gore 4 alt gruba ayrilabilir. Taksonomi
4 alt gruptan olusturulmustur. Ya da populasyondaki her arastirmacinin bu 4
gruptan biri ile baglantisinin yapildigi 2X2’lik bir matris olugturuldu da

denilebilir.

2003-2013 yillarin1 kapsayan ve arastirmaci ile Universite seviyesinde Ug¢
farkh kaynaktan alinan bes farkh veri setinin eslenmesi sonucu 6zel bir veri
seti olusturulmustur.

e Yayin verisi ULAKBIM’den elde edildi.

e Akademik proje portfolyosu TUBITAK ARDEB’den elde edildi.

e Degerlendirici veri setleri TUBITAK TEYDEB ve TUBITAK

ARDEB’den elde edildi.
e Doktora ve yurt digi is deneyimi verisi ARBIS’ten elde edildi.
e 6. CP ve 7. CP proje portfolyolari TUBITAK Ulusal Koordinasyon Ofisi

araciligiyla Avrupa Komisyonundan elde edildi.

Bu tarz kapsamli bir veri seti belirli bir zaman araliyindaki BiT alanindaki
arastirmacilarin ve uUniversitelerin bilimsel c¢iktilari bakimindan ayrintili bilgi

saglamakta ve kiyaslanmasina firsat vermektedir.

Tark arastirmacilar icin  proje seviyesinde farkh  mekanizmalar
bulunmaktadir. Bunlarin bazilari uluslararasi isbirligini guglendirir, digerleri

ise Ulke seviyesinde odaklanmistir. Alan uzmanlariyla ve arastirmacilarla
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yapilan bir kag¢ tartisma sirasinda farkli mekanizmalarin bilimsel prestij,
zaman, zorluk derecesi vb bakimindan farkh agirliklara sahip oldugu
hatirlatildi.

Bilgi tutucular: Ortalamanin Uzerinde uluslararasi igbirligi yaparlar ve ayni

zamanda en az bir ulusal ¢apta proje yuruturler.

Disariya odaklanns arastirmacilar: 2003-2006 yillari arasinda tamamen
uluslararasina odaklanirlar. Sadece uluslararasi projelere sahip olsalar da,

ulusal ve uluslararasi proje yogunluklari bilgi tutuculardan daha azdir.

Aktif olmayan arastirmacilar: Arastirmacilarin buylk bir ¢ogunlugu bu
gruba dusmektedir. Onlar genellikle projelerin yaraticlleri olmaktansa
fonlanan projelere katki saglarlar. Agirliklart her iki eksenin ortalama

degerinin de altindadir.

iceriye odaklanmis arastirmacilar: Uluslararasi projeler yaparlar ancak

2003-2006 yillarinda genellikle igeriye odaklanan arastirmacilardir.

Taksonomi kurulmasindan ve populasyonun orneklemlenmesinden sonra
ayni populasyonun kuresel ve vyerel performansi 2007-2013 vyillari igin
asagidaki basliklarda takip edildi.

e Her bir grubun ayn ayn uluslararasi ve ulusal proje

yogunluklari

e Yayin cgiktisi

e Ulusal yonetisim organlari katilimi

o Ozel sektdrdeki Ar-Ge kapasitesi gelistirilmesine katki
Uluslararasi arastirma projelerine katilan BIT alanindaki arastirmacilarin
yerel igbirliklerini tanimlayabilen gostergeleri segmek icin bilim, teknoloji ve

yenilik (BTY) gostergeleri literatirinde (6rnegin Freeman ve Soete, 2009;
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Laranja ve Boavida, 2012; Becic, 2011) kapsamli bir indikator listeleri yer
almaktadir. Butun yapinin gecerliligini denetlemek Uzere sureg igerisinde
uzmanlarla bir dizi gérisme yapilmigtir. Ardindan, odak grup toplantisindan,
TUBITAK'In fonlama tarafindaki yéneticilerinin (Elektrik, Elektronik ve
Enformatik Arastirma Destek Grubu Ylritme Komitesi Sekreteri,
TUBITAK'taki Sosyal Bilimler Arastirma Destek Grubu’nda genis bir
tecriubeye sahip bir uzman ve bilesik indikatorler konusunda bir uzman) ikili
gériismelerinden ve saha uzmanlarindan (BiT alanindaki akademisyenler ve
yenilik politikasi uygulayicilari) gelen geribildirimlere gére bu liste etraflica

revize edilmistir.

Buna ek olarak, veri tabanlarinin birlikte ¢alisabilirliginden kaynaklanan veri
kisitlari ve zaman kisitlari bazi en ¢ok atif alan BTY politikasi literatUrindeki
gostergelerin dahil edilmesine izin vermemistir. Ornegin, TUBITAK veri
tabani ve Turk Patent EnstitUsu veri tabani arasindaki eglesme problemi
nedeniyle patent verisini kullanmak mumkun olmamistir. Benzer sebepler
veri tabanini Tarkiye’deki diger mekanizmalarla (SANTEZ, KOSGEB,
Kalkinma Ajanslari ve TTGV programlari gibi) genigletmeye engel olmustur,
cunku veriyi bireysel duzeyde eslestirmek mumkun degildir. Bunun yaninda,
zaman kisitlar verinin BIT arastirmacilarinin ortak yazarlik dinamikleri igin
kullanimini bloke etmigtir. Ayrica, TEYDEB veri tabani fonlanan 6zel sektor
projelerindeki BIT arastirmacilari tarafindan saglanan danismanlik sayisinin

hesaplanmasina izin vermemigtir.

Burada, belirli bir sure iginde farkh gruplarin farkl arastirma ciktilarina sahip
oldugu gosterilmistir. Bu argiman 2007-2013 donemi igin temel gostergeler
bazinda test edilmistir. Gruplar arasindaki farklihklar ve benzerlikler iki

orneklemli t-testi ile tespit edilmistir.

Bu 4 grubun ortalamalarini ayri ayri kiyaslamak ve sonugta hangi grubun
farkh oldugunu anlamak igin ¢oklu t-test analizi yapilimigtir. Geleneksel

hipotez testlerinde bagimsiz iki érneklemin ortalamalarini kiyaslamak igin 3
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farkh hipotez kurma yolu vardir. Bunlar tek tarafli t-test (sag tarafli ve sol
tarafl) ve cift tarafli t-testtir. Tek tarafli t-test sadece tek yondeki asiri etkiyi
dikkate alirken, cift tarafli t-test her iki yondeki etkiyi de dikkate alir. Burada
test edilmeyen yondeki etkiyi kaybetmemek ve her iki yondeki toplam asiri
etkiyi gorebilmek icin tek tarafli t-test yerine cift tarafli t-test kullanmay: tercih
edilmistir. Bu sebeple, sifir hipotezini iki grubun ortalamalari egit, altenatif
hipotezi de bu gruplarin ortalamalari farkli diye asagidaki haliyle test

edilmistir.

Hpl by = My

Hytpg # 1y

Daha 6nce de belirtildigi gibi bu calismada BIT alanindaki Tirk
arastirmacilarin 6. CP agina ve TUBITAK tarafindan fonlanan diger
uluslararasi isbirligi projelerine katilimi kuresel hatlarin yerel hareketliligi
guglendirip guglendirmedigi sorusu goz ©Onune alinarak ayrintilandirildi.
Bagka bir deyisle, biz uluslararasi isbirligi ve yerel dinamizm arasinda anlamli
bir iligki olup olmadigini inceliyoruz. Bir sonuca ulasmak igin 4. Bolumde
kurdugumuz farkli gruplar Uzerinde ampirik bir arastirma yapmamiz
gerekiyor. Tirkiye'deki BIT alanindaki arastirmacilarin ic ve dis iligkilerinin
dereceleri ile ilgili taksonomiye gore farkli gruplarin ¢iktilarini ayrintilandirmak
gerekiyor. Ozellikle bilgi tutucular ve disariya odaklanmis arastirmacilar bu
analizin temel ilgi alanindadir, ¢unku uluslararasi igbirlikleriyle mesgul olan
arastirmacilarin  Glke c¢apindaki program ve c¢alismalarla ilgilenip
ilgilenmediklerini gostermemiz gerekmektedir. Ayrica, diger iki grubun yani
iceriye odaklanmis ve aktif olmayan arastirmacilarin gegmise donuk kayitlari
bu dort grup iginde karsilagtirmalar yapma imkani saglayacaktir. Bu yuzden,
bu doért grubun ortalamarini ayri ayri karsilastirmak igin ¢oklu t-testleri
yapilacaktir. Bu kargilastirmalara dayanarak hangi gruplarin digerlerinden

farkli oldugu anlasilabilecektir.
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Bilgi tutucular, digsariya odaklanmig arastirmacilar, igeriye odaklanmis
arastirmacilar ve aktif olmayan arastirmacilar arasinda karsilastirmalar

yapmak icin kullanilan anahtar gostergeler asagidadir:

Ulusal yonetim organlarina katilim
Ozel sektordeki Ar-Ge kapasite gelisimine katki
Ulusal proje yogunlugu

Uluslararasi proje yogunlugu

o bk 0N PR

Yayin ciktisi

ik Gic gbsterge dogrudan arastirmacinin ulusal ekosistem icindeki aktiviteleri
ile iligkilidir. Biz, arastirmacilarin uluslararasi projelere katilimi ile yerel

katkilari arasinda anlamli bir iligki olup olmadigini bulmayi arastirdik.

Nicel kisimda ICT arastirmacilarinin proje performanslarinin heterojen
oldugu gosterildi. Bu yuzden onlar vyerel ve uluslararasi projelerin
kombinasyonu olarak dort grupta siniflandinidi. Ayrica, her iki seviyede
birden yogun olan arastirmacilarin birka¢ Universitede konstantre oldugu

gOsterildi.

Sayisal c¢alismanin bulgulari her iki yonde de etkin olan arastirmacilarin
populasyonun en basarili bilim insanlari olduklarini ortaya koyuyor. Bulgular
ayrica. AB Ar-Ge aglarinin gevresinde olan bir tlkenin uluslararasi ortaklari
gugll olan arastirmacilarin yerel arastirma tabanina 6nemli dlgide katkida
bulunduklarini ortaya koymaktadir. Bu uluslararasi isbirligi yapan
arastirmacilarin gogunun yerel olarak da aktif oldugu anlamina gelir. Ayrica,
sadece 2003-2006 doéneminde ulusal dizeyde aktif olanlarin, 2007-2013
déneminde uluslararasi faaliyetlerinin gelismis oldugu anlasiimaktadir. Ote
yandan, isbirligi ve deg@isim faaliyetlerinde ortalamanin altinda rol Ustlenen
bazi katilimcilarin potansiyelinin altinda performans ortaya koyduklari ve belli
bir proje katilim ulastiktan sonra durgun hale geldikleri ileri sturtlmektedir.

Betimleyici istatistiklere bakildiginda BIT alanindaki uluslararasi boyutu olan

tim fonlanan projelerin % 69’'unu Tirkiye'deki alti Gniversitenin (ODTU, ITU,
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Kog, Sabanci, Bilkent, Bogazici) yuaruttugu goérilmektedir. Baslangigta
onlarin kimelenmis oldugu gorulse de bu udniversitelerin proje portfoy

yogunluklari ulusal ve uluslararasi duzeyde heterojendir.

Dolayisiyla, bu Universiteler basarili 6rnekler olarak sunulmasina ragmen
bunlar arasinda da temel heterojenlikler vardir. Bazilari uluslararasi isbirligine
daha fazla adapte olurken, bazilari ise hala yerel odakl, ancak bir sekilde
Tirkiye'de yiiksekdgrenim BIT proje kapasitesinin en biyik kismini
uretebilmiglerdir. Buna ek olarak, benzer performansa sahip arastirmacilarin
proje portfoylerinin neden farklilastigini anlamamiz gerekmekte ve bu ylizden
de arastirmacilar arasindaki bu tip c¢esitliliklerle iligkili olan sorun ve tutumlari
yakalamamiz gerekmektedir. Nitel calisma, nicel kisimdan gelen agik
sorunlar da hesaba katilarak, Universite diuzeyindeki 6 vaka calismasina
odakli  yari-yapilandirilmig  goérismelere  dayanmaktadir.  Gorismeler

sirasinda kapsanan temel konular agagida listelenmigtir:

e Arastirmacilarin ise alinma politikasi

e Arastirma projesi yapmak i¢in motivasyon

e Arastirma yapma ya da yayin yapma arasindaki denge

e Ulusal ya da uluslararasi isbirligindeki denge

e Performansa dayali degerlendirme sistemi

e Benzer gegmise sahip arastirmacilarin  performanslarindaki

farkhiliklarin sebebi

Her gorismeden oOnce ilgili Universite hakkindaki nicel bulgular g6zden
gecirilmigtir, ki bu da daha detayli sorular sorulmasina zemin saglamistir.
Ornegin, ODTU’de uluslararasi BIT isbirligi performansindaki diisiis ek olarak
sorgulanirken, Kog Universitesinde uluslararasi igbirligine daha yogdun

odaklanmanin arkasindaki politikalari 6grenmek i¢in ugrasiimahdir.

Goérusme asamasinda ilk olarak arastirma politikasindan sorumlu rektor

yardimcilarina ulasmaya c¢aligiimigtir. Ulasilamadiginda Universite duzeyinde
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arastirmalari  koordine eden ilgili ydneticilere veya Universitedeki BIT
boélumlerinin dinamiklerini bilen Ust dlizey insanlara ulasmaya galisiimistir. Ne
mutlu ki 4 rektér yardimcisi, TUBITAK'In politikalar dairesi ile irtibatta olan bir
iletisim noktasi ve Universitesinin ICT bolimundn dinamiklerini ve tarihini cok
iyi bilen bir Ust dizey arastirmaci ile gériisme yapilmistir. Gértigsmeler telefon
ile gerceklestiriimis ve baslangi¢ asamasinda Universitelerinin durumuyla ilgili

nicel kismin ortaya koydugu bilgiler kendilerine sunulmustur.

Bu tezde gelismekte olan bir ekonomide BIT alaninda kiiresel hatlar-yerel
hareketlilik taksonomisi dnerilmis ve bu taksonomi ampirik olarak incelemistir.
Bu bolumde, bireysel beceri ile kurumsal ve ulusal diuzeyde uygulamalarin
uzerinde durulacagi c¢ok duzeyli bir gerceve dahil edilecektir. Burada,
arastirmanin temel bulgularini gézden gegiriyor ve politika seg¢eneklerini U¢

dizeyde (mikro, mezo ve makro duzeyde) tartigiyoruz.

Politika Onerileri arastirmacilarin performans takibinin yapilmasina ihtiyac
oldugunu ifade etmektedir. Kronolojik veri analizi ile gelen deliller tek bedene
uyan uyan yaklagimlar yerine farkli aktorler arasinda heterojenligi, farkl
kariyer seviyelerini, ulusal oncelikleri, arastirma ekosistemin kapasite
ihtiyaclarini dikkate alan ve farkli aktorler arasi sinerji olusturmaya politikalara

olan ihtiyaci ortaya koymaktadir.

Politika 6nerileri gelistirmenin amaci, yiiksekdgretim sektoriinde BIT
alanindaki bilgi tutuculari sayisini artirmak ve BIT ekosisteminin katma
degerini gelistirmektir. Calisma sonucu elde edilen bazi Oneriler asagidaki

gibi 6zetlenebilir:

e BIT arastirmacilarinin proje performans yogunluklari heterojendir.
Ampirik arastirma, 2003-2006 yillari arasinda uluslararasi igbirliginde
bulunan BIT alanindaki Turk arastirmacilarinin gincel ulusal ve

uluslararasi proje portfolyolarinda o6nemli farklhiliklar bulundugunu
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gOstermektedir. Genel olarak, gézlemlenen farkliliklar yerel ve kiresel
odak derecelerini dikkate alan farkli kimelenmeler icin farklilagsmis
politika ihtiyacini 6nermektedir. Dolayisiyla, tum politikalarin tek bir
bicimde belirlenmesi yerine profil ¢esitliligini dikkate alan butlnsel bir

yaklagim belirlenmelidir.

Yetkililer ve politika yapicilar sadece tek bir boyutta aktif olan (sadece
iceride veya sadece disarida aktif olan) arastirmaci kimelenmelerinin
farkinda olmalilardir. Populasyonun degisik segmentlerine odaklanan
daha ¢ok calisma yapilmaldir. Potansiyellerinin altinda performans
gerceklestirenlerin potansiyellerini etkinlestirecek degisik yontemler

bulunmalidir.

Turkiye'deki uluslararasi isbirlikleri icin artan fonlamaya karsin BiT ile

ilgilenen Universite sayisi halen oldukga dusuktur.

Avrupa Cergeve Programlarindaki duslUk seviye igbirlikleri Gniversiteler
tarafindan gelistirilen uluslararasilasma stratejileri ile ele alinmali ve
kamu otoriteleri tarafindan performans bazli olacak sekilde

desteklenmelidir.

Bilgi tutuculari sayisi artirimalidir. Boylelikle, uluslararasi isbirligini
tesvik eden politikalar Ulkenin bilgi birikimine katkida bulunacaktir
cunklu bilgi tutucularin yerel bazda da olumlu sonuglar yarattigi
gorulmektedir. Bu tarz politikalar bilgi tutucularin projelere katilimlarini
ulusal seviyede kisittamamalidir. Ayni anda ikiden fazla ARDEB
destekli projenin yonetilmesini yasaklayan kotalarin kaldirmasinin
gerekliligi rektdor yardimcilari tarafindan sikga belirtiimektedir ¢lnku
ayni anda iki projeden fazla projenin igeresinde yer alabilecek kalifiye

arastirmacilar bulunmaktadir.
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e Uluslararasi BIT igbirliginde sadece alti tniversite aktiftir. Uluslararasi
aktif olan Universite sayisi mevcut durumda aktif olan Universitelerin
uluslararasi faaliyetlerde bulunma potansiyeli olan diger Universitelerle

(sayisi en az alti olacak sekilde) eslestiriimesiyle artirilabilir.

e Gegen on yillda devlet birgok arastirma merkezine ve merkezi
arastirma laboratuvarina yatirnm yapmistir. Ancak, bu merkezlerin
uluslararasi performansi géz ardi edilebilecek dizeydedir. Arastirma
merkezlerinin potansiyelini etkinlestirecek 6zel politikalara ihtiyag

duyulmaktadir.

e Proje bazli destek mekanizmalarinin sayisi son zamanlarda
artmaktadir. Arastirmacilarin hibe igin bagvurulabilmesine ve proje
teklifi sunulabilmesine izin veren cesitli araclar bulunmaktadir. Arag
cesitliliginin olmasinin dolagan bilgiyi artirdid1 varsayilmaktadir. Fakat
politika yapicilarinin  degerli bilgiler elde edebilecegi yonetim
mekanizmalari yeterli dedildir. Proje yuruticulerinden geri bildirim

almak icin daha fazla mekanizma gelistiriimelidir.

Derinlemesine yapilan roportajlar suresince paylasilan tecribelere dayanarak
cesitli dneriler ortaya ¢cikmistir. Bu dneriler bireysel (mikro), kurumsal (mezo)

ve sistemsel (makro) seviyelerde degerlendirilebilir.

Bu tez uluslararasi isbirligi yapan BIT alanindaki arastirmacilarin ulusal
seviyede 6nemli yerel faaliyetlerinin olup olmadidini arastirmaktadir. Ar-Ge
calismalarinin tabiatt gdéz 6nunde bulunduruldugunda, analizimizin ikinci
periyodu olan 2007-2011 vyillarinda daha dusuk buyume oranlari
g6zlenmesine ragmen Turkiye toplam Ar-Ge harcamalarini, yiksek 6gretim
Ar-Ge harcamalarini, tam zaman esdeger arastirmaci sayisini, bilimsel yayin
sayisini ve PCT patent basvuru sayisini iceren bilim ve teknoloji alaninda
dikkat cekici bir ivme kazanmayi basarmigtir. Akademik arastirma igin

saglanan devlet destegindeki artis dogrultusunda BiT projelerinin arz ve
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talebi de artis gdstermistir. BIT alanindaki uluslararasi isbirligi dikkate
alindiginda on yillik veri analizi sonucu Turkiye'nin ikili ve ¢oklu isbirligine ve
ayni zamanda 7. CP BIT programina énem kazandirmada cesitli zorluklarla
karsilastigr gorulmektedir. Alti Universite haricinde, 2003-2013 yillarinda
sadece 33 Universite BIT alaninda isbirligi yapmakta ve TUBITAK'In toplam
akademik Ar-Ge destedinin %16’sin1 olugturan Universitelerin uluslararasi

isbirligi seviyesi oldukga duguktar.

Bu kosullar altinda bu tez uluslararasi igbirligi yapan Turk arastirmacilara
odaklanmaktadir. Bu arastirmacilarin yerel odaklanmalarini test etmek igin
dncelikle BIT alanindaki arastirmaci profillerinin  kiiresellesmeye karsin
yerellesme dereceleri ve iki donem igin birbirine karsi haritalanmig bolgesel
ve kuresel proje portfoyleri acisindan karakterize edilmesi ihtiyaci
duyulmaktadir. Populasyonun kiresel ve yerel performansi; uluslararasi ve
ulusal proje yodunlugu, yayin ¢iktisi, ulusal yonetim birimlerine katilim ve
Ozel sektordeki Ar-Ge kapasitesi gelisimine katkiyr kapsayan bes gdsterge
bazinda takip edilmistir. Sonuclarin duruma bagl oldugunu bulunmustur. iki
seviyede de oldukga basarili olan bir aragtirmaci grubu bulunmaktadir ve bu
durum onlarin yerel hareketlilik yarattigi anlamina gelmektedir. Diger taraftan,
yerel ve kuresel olabilen ve verilen zaman araliginda sadece tek bir odagi
olan iki ilave grup bulunmaktadir. Son grup herhangi iki boyutun
ortalamasinin Ustinde bilimsel performans gostermeyen, aktif olmayan

arastirmacilardan olusmaktadir.

Turkiye'de BIT alanindaki bir arastirmacinin uluslararasi ve ulusal
dinamiklerini  haritalandiran  bir c¢ercevenin olusturulmasi sonrasinda
arastirmacinin  her iki boyutta da daha iyi performans gdstermesinin
arastirmacinin ait oldugu Universite tarafindan saglanan arastirma ortami ve
doktora sonrasi deniz agiri ig tecrubesi ile iligkili oldugu bulunmustur. Bu tarz
kisith bulgular Tirkiye'deki BIT arastirma dinamiklerini ¢é6zmek icin daha
fazla analizlerin yapilmasinin gerektigini gdéstermektedir. Bu amaca
dayanarak Tirkiye’de BIT alaninda en basarili 6 Universitenin st dizey
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temsilcileri ile derinlemesine roportajlar gergeklestirilmistir. Yapilan bu
derinlemesine roportajlar farkli arastirmaci profillerine goére farkhlastiriimig
politika araglarinin ve ayni zamanda Universite dizeyinde uluslararasilasma
stratejisinin gerekliligine dikkat cekmistir. Tiirk BIiT alani alti Giniversite disinda
uluslararasi duzeyde baglantili olmadigi i¢in her iki aksiyon da kritik oneme

sahiptir.

Bu calisma Turkiye’deki durumu sunmaktadir ve yerel-kuresel isbirligi
dinamiklerini arastirmaci dizeyinde belirlemek igin taksonomi énermektedir.
Bu taksonomiyi BRICS ve EU12 ulkelerinde de test etmek ve Ulke bazl
kargilastirmalarin gerceklestirilebilecegi bir alan yaratmak oldukg¢a verimli

olacaktir.

Tarkiye’deki arastirma ve yenilik ekosisteminde farkli sektorler icin de benzer
alanlar ortaya cikarilabilir. Benzer calismalarin Ulusal Bilim, Teknoloji ve
Yenilik Stratejisi 2011-2016'da (UBTYS 2011-2016) belirtilen diger oncellikli

alanlar igin de uygulanmasi onerilmektedir.

Benzer altyapih arastirmacilarin arastirma portfoylerindeki ana ve belirleyici
olan farkhliklarini agiklayan daha fazla incelemelerin olmasi kanita dayali

politikalarin geligtiriimesine katkida bulunacaktir.

Yukarida belirtilen kanit dogrultusunda, en iyi performans gdsteren
arastirmacilarca kurulan yerel-kuresel baglantilarin etkisinin arastirilmasi igin
daha fazla analizlerin yapilmasi kanita dayal politikalarin test edilmesine

yardimci olacaktir.

Popiilasyonumuzdaki Tirk BIT arastirmacilarinin ¢ogu Amerika Birlesik
Devletleri’ndeki universitelerden doktora derecesi aldigindan, benzer bir
calismanin Amerika-Turkiye isbirligi baglantilarinin dinamiklerini arastirmak

icin yapilmasi merak uyandirici olacaktir.
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APPENDIX D: CURRICULUM VITAE

Huseyin Gller is a professional with 12 years of experience in ICT,

automotive industry, government and international relations.

Recently, he is mainly focused on development of policy tools for innovation
oriented entrepreneurial ecosystem including triggering innovation and

entrepreneurship in universities and boosting R&D intensive start-ups.

Mr. Guler coordinated several studies to identify priority research topics in
strategic sectors like automotive, ICT, energy and food. Developed a model
to monitor and assess the progress of different actors of innovation

ecosystem including public funded research centres.

He also lead the preparatory work and the launching process of new national
STl strategy namely the National Science Technology and Innovation
Strategy 2011-2016 including the relations with all level stakeholders.

He is experienced in building and executing business models in uncertain
and complex cases, policy and strategy development, dynamics of innovation
systems, analysing knowledge flows between advanced countries and
emerging economies, conducting relations with international governance
bodies including European Commission, OECD, World Bank and UNCTAD

and managing multicultural and multidisciplinary teams.

Mr. Giler joined to TUBITAK in June 2004. He served as the National
Coordinator of Turkey for EU Framework Programmes (2006—2009). He took
a leading role during the accession process of Turkey to FP7 including the
negotiations with the European Commission; initiated and managed
campaigns to increase the awareness on FP7 in Turkey, coordinated the

mapping studies of Turkish research potential in ICT, production
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technologies, nanotechnology and material sciences; developed strategies to
link Turkish research diaspora and national landscape. He introduced
networking actions to promote Turkish R&D potential across EU including
Turkish R&D Day at European Parliament, networking events on ICT and
Nanotechnology in Brussels (2006—2009).

He was a member of the Turkish Delegation during the screening process
between the Government of Turkey and the EU Commission, within the
scope of the Science and Research Chapter. He defined the FP7 ecosystem
in Turkey and collaborated with associations like TOBB, TUSIAD, Istanbul
Sanayi Odasi, Turkiye Bilisim Vakfi, and Turkiye Bilisim Dernegi in order to
increase the Turkish involvement in European R&D Programmes (2005—
2006). While he was the responsible for the reorganisation of TURBO-ppp (A
Brussels-based Turkish R&D Liaison Office), he developed a business model
to enhance the links between TURBO-ppp, its founders, European
Commission and Turkish Research Area in order to increase Office's added
value (2004-2005).

He represents Turkey in international meetings including OECD CSTP,
OECD TIP, ERAC, EU Commission’s Joint Research Centre Board of
Governors, DG INFSO ICT Research Directors and taking part in the
university and industry oriented national events as trainer or speaker. Since
September 2011 he serves as Acting Head of the STI Policy Department at
TUBITAK, while since May 2009 he has been holding the position of Head of

Unit in the same department.

Prior to joining TUBITAK, Mr. Gller worked in the ICT and automotive

sectors in Turkey. He started his professional life at TURKCELL (a leading

GSM operator of Turkey), where he developed TURKCELL'’s first contractual

subscription application in 2002 that aimed to increase the loyalty of the most

valuable customers. He undertook the responsibility of new product

development studies with suppliers of several face-lifting FIAT Doblo projects
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in TOFAS (a leading light commercial vehicle producer of Turkey). He also
had the responsibility of coordination of the R&D phase for the project
oriented to the Middle Eastern market.

He graduated from Marmara University, Department of Industrial
Engineering, and holds MBA degrees from Uludag University and Kavrakoglu

Management Institute.
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APPENDIX E: TEZ FOTOKOPISI izIN FORMU

ENSTITU

Fen Bilimleri Enstittsi

Sosyal Bilimler Enstitisu

Uygulamali Matematik Enstitisu

Enformatik Enstitlisu

Deniz Bilimleri Enstitiist

YAZARIN

Soyadi : GULER
Adi  :HUSEYIN o
Bolumu : BILIM VE TEKNOLOJI POLITIKASI CALISMALARI

TEZIN ADI (ingilizce) :

DOES PARTICIPATION IN INTERNATIONAL R&D NETWORKS
ENHANCE LOCAL DYNAMISM? RESEARCHER LEVEL ASPECTS
FROM TURKEY

TEZIN TURU : Yiksek Lisans | | Doktora | |

. Tezimin tamamindan kaynak gosteriimek sartiyla fotokopi alinabilir.

. Tezimin igindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
bélimunden kaynak gdsteriimek sartiyla fotokopi alinabilir.

. Tezimden bir bir (1) yil sureyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIM TARIHi:
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