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ABSTRACT

ANALYSIS OF UNIVERSITY - INDUSTRY COLLABORATIONS IN DEFENSE
INDUSTRY: THE CASE OF METU-ASELSAN R&D COLLABORATIONS

AKMAN, Necla Seyhan
M.S., The Department of Science and Technology Policy Studies
Supervisor: Prof. Dr. Ahmet YOZGATLIGIL
Co-supervisor: Prof. Dr. Mehmet CELIK

September 2023, 189 pages

The main purpose of this study is to analyze university-industry collaborations in
defense industry based on the case of METU — ASELSAN R&D collaborations. This
qualitative study contributes to the literature, especially with the way it addresses the
subject. This study, led by professionals with both academia and industry
backgrounds, brings together the perspectives of both parties in university-industry
collaboration in a single study.

ASELSAN is Turkey’s largest defense contractor and leading R&D spender, while
METU is among Turkey’s top research universities. This study focuses on contract
R&D projects and thesis studies conducted by ASELSAN engineers at METU in
order to explore their perceptions, motivations, as well as the challenges they
encounter and suggest solutions to the all parties participated to the collaboration,

which are university, industry, and government.

In this regard, 41 online interviews were conducted with the participants of selected

collaborative projects and technology transfer professionals from METU and

iv



ASELSAN. The results indicate that both university and industry perceive each other
as important contributors to their works. Interestingly, while industry thinks that
research outputs coming from university are contribute to their products and systems,
academicians have doubts about direct contribution of research outputs to final
products. When it comes to problems arise during collaboration, both sides hold each
other responsible. The most frequently mentioned barriers are differences between
goals and expectations, conflicts at IPR sharing and bureaucratic burdens in
collaboration process. In light of the findings, strategic partnership model is

suggested, with a number of policy and strategy recommendations.

Keywords: R&D, Innovation, University-Industry Collaboration, Technology
Transfer, IP Sharing
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SAVUNMA SANAYIINDE UNIVERSITE - SANAYT iS BIRLIKLERININ
ANALI{ZI: ODTU - ASELSAN AR-GE IS BIRLIKLERI

AKMAN, Necla Seyhan
Yiiksek Lisans, Bilim ve Teknoloji Politikas1 Calismalari Bolimii
Tez Yéneticisi: Prof. Dr. Ahmet YOZGATLIGIL
Ortak Tez Yoneticisi: Prof. Dr. Mehmet CELIK

Eyliil 2023, 189 sayfa

Bu calismanin temel amaci, savunma sanayiindeki iiniversite- sanayi is birligini
ODTU — ASELSAN Ar-Ge is birlikleri 6rneginden hareketle incelemektir. Bu nitel
calisma, 6zellikle konuyu ele alis bi¢imiyle literatiire katki saglamaktadir. Hem
akademi hem de endiistri tecriibesine Sahip danigmanlar tarafindan yonetilen bu
calisma, tiiniversite-sanayi is birliginde hem iiniversite, hem de sanayinin bakis

acilarini tek bir caligmada bir araya getirmektedir.

ASELSAN, Tiirkiye'nin en biiyiik savunma sirketi ve lider Ar-Ge yatirimcist olup,
ODTU ise saygm sanayi is birlikleri ge¢misiyle Tiirkiye’nin en iyi arastirma
tiniversitelerinden biridir. Bu calisma, tiniversite ve sanayinin birbirlerine yonelik
yonelik algilarini, motivasyonlarini ve is birligi siirecinde ¢ikan sorunlar1 belirlemek
ve is birligi siirecinin katilimcilar1 olan iiniversite, sanayi ve ilgili kamu kurumlarina
bu sorunlar1 adresleyen ¢dziim Onerileri sunmak amaciyla, ASELSAN — ODTU
ortakliginda yiiriitiilen sozlesmeli Ar-Ge projeleri ve tez calismalarina

odaklanmaktadir.
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Bu kapsamda secilen ortak projelerin katilimcilart ve ODTU ve ASELSAN'dan
teknoloji transfer profesyonelleri ile 41 online goriisme yapilmistir. Sonuglar hem
tiniversitenin hem de sanayinin birbirlerini ¢alismalarinin énemli katki saglayanlar
olarak algiladigimmi gostermektedir. Dikkat c¢ekici bir sekilde sanayi, iiniversiteden
gelen aragtirma ciktilarinin kendi {irlinlerine ve sistemlerine katki sagladigini
diisiiniirken akademisyenler, arastirma ¢iktilarinin nihai trlinlere dogrudan katkisi
konusunda sanayi tarafi kadar pozitif diisinmiiyor. Ote yandan, is birliklerinde
ortaya ¢ikan sorunlardan her iki taraf da birbirini sorumlu tutmaktadir. Hedef ve
beklentiler arasindaki farkliliklar, fikri miilkiyet haklar1 paylasimindaki ¢atigmalar ve
is birligi siirecindeki biirokratik yiikler her iki taraf¢a da en sik dile getirilen engeller
olarak tespit edilmistir. Elde edilen bulgular 1s181nda stratejik ortaklik modelinin yan1

stra ilgili taraflara bir takim politika ve strateji onerilerinde bulunulmustur.

Anahtar Kelimeler: Ar-Ge, Inovasyon, Universite-Sanayi Is birligi, Teknoloji

Transferi, IP Paylasimi, Bilgi Transferi
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CHAPTER 1

INTRODUCTION

Countries will be better off when they exploit the outcomes of scientific research
through high-technology manufacturing with high added-value. In order to achieve
this, university and industry should co-work and co-create towards the common goal
of contribution to society. Therefore, university-industry collaboration -UIC- has

been an area, which is worth analyzing for the last couple of decades.

1.1. Aim of the Thesis

Outcomes of research conducted by universities and commercial interests of the
industry have started to be more aligned with each other recently. For this reason,
overcoming the barriers and improving the effectiveness of UIC are at utmost

importance when its socioeconomic aspects are considered.

With this motivation, this study is designed to explore and analyze how participants
of UIC from both sides perceive UIC, what they expect from each other, what
barriers and challenges they face during collaboration, and how they can handle

them.

It aims to shed light on the differences between the perceptions of university and
industry about collaboration and their collaboration partners, identify the challenges
they face and their expectations in UIC, and propose policies and recommendations,

addressing to those challenges to firms, universities and related public authorities.

This study contributes to the existing body of literature on the analysis of UIC in

defense industry and offers concrete steps for building and sustaining effective UICs.



Originality of the study: The available research on UIC encompasses a wide range
of subjects, including collaboration models, enabling conditions, and limitations.
However, to the best of my research, the ones that specifically about Turkey and
defense industry is very rare. It is seen that all of the available studies are one sided,
meaning that they handle the subject from either the view from university or
industry. As far as it has been searched, there is no study analyzing UIC in Turkey’s

defense industry from the views of two sides.

For example, Temel & Glassman (2013) discusses the barriers that industry in
Turkey experienced in university collaborations -from industry’s point of view-,
while Yalcintas & Kaya (2015) investigates the advantages and disadvantages of

UIC from the perspective of academicians.

For the defense industry case, barriers to UIC are still under-researched with only a
few studies on this topic. Therefore, this study extends the empirical scope on the
drivers and barriers to UICs for Turkey’s defense industry, based on a case study of
collaborations between ASELSAN and METU, which are two important institutions
with strong relations, which root back to the foundation of ASELSAN. Collaboration
between ASELSAN and METU is a good reflection of UIC in defense industry,
because of the size and variety of ways that they interact and transfer knowledge
including contract R&D projects, joint TEYDEB projects, academic consultancy,

etc.

Based on the data collected from UIC participants from ASELSAN and METU, this
thesis aims to assist decision-makers in university and industry as well as policy-
makers to develop a proper and more enabling ground on which universities and
firms cooperate and support the development of each other, as well as the

development of the country.

In this context, this study aims to provide insights into the research questions below:
Research Question-1:
What are the perceptions of collaborators about each other and what are the

barriers and challenges in UIC in defense industry?
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Research Question-2:
How can those barriers be overcome; which measures can be taken to improve the

effectiveness of UIC in defense industry?

The remainder of the study is organized as follows. Chapter 1 provides an overview
of the sector and the company, Chapter 2 explores UICs from past to present,
Chapter 3 presents challenges in UICs available in the literature, Chapter 4 explains
the methodology of the study, Chapter 5 reports the data collected and results of the
analysis, and Chapter 6 suggests policy recommendations to the university, the firm,

and the government.

1.2. Theoretical Background

Current literature on UIC as a basis for innovation and how it is critical for defense
industry are reviewed in this part. The concepts of R&D, innovation, and UIC are

strongly related to one another.

Continuous efforts on Research and Development (R&D) create knowledge capital
which is one of the bases of countries’ welfare and economic growth. When we
consider a high degree of competitiveness in today’s international markets, it is very
important for countries to differentiate what and how they manufacture by using their
knowledge capital.

At this point, innovation enters to the scene. In the simplest terms, innovation
provides higher productivity, meaning that a same amount of input generates a
higher amount of output and is a driving force for countries’ value-added

manufacturing capabilities.

A country’s ability to develop new technologies and successfully commercialize
them in both domestic and international markets move that country up in the global
competitiveness league. Entrepreneurs and large enterprises of the industries with
high technology and knowledge accumulation are considered as the engines of

productivity and economic growth of the countries they operate. They have the
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innovation capabilities required for manufacturing and exporting high-tech goods.
They also enhance qualified and well-paid employment in their countries.

Technology-intensive manufacturing can only be achieved with the contribution of
industrial R&D activities since R&D is the driver of different forms of innovation.
Countries’ National Innovation Systems (NIS), which are sets of institutions and
relationships key to the innovation at country level, have gone through structural
changes in recent years. One of the most important changes is that basic research is
getting riskier and difficult to afford for firms. This increasing expense of acquiring
new knowledge pushes industry players to pursue innovation strategies that rely
more on collaborating with external R&D partners such as universities and research
institutions. (Hall, Link, & Scott, 2001)

In this regard, it is important for firms to re-shape their innovation strategies and
exploit external knowledge sources by forming sustainable collaborations with them.
External collaborations are excellent strategies for increasing a company's ability to

innovate by boosting their organizational learning capabilities.

As innovation factories of countries, universities play a significant role not only in
national growth but also in industrial growth, since university research is one of the
engines of industrial innovation and needs to be commercialized in order to reap the
expected benefits for the society. Therefore, collaborating with universities is a

leverage for innovation in terms of industry.

Stakeholders of University — Industry Collaboration (UIC) are mainly: 1) university
researchers, who create innovation and new knowledge, 2) firms/entrepreneurs, who
commercialize them, 3) university Technology Transfer Offices (TTOs), who
facilitate technology transfer process, and 4) government, who funds the
collaborative research projects. As shown in Figure 1, knowledge exchange is a two-
way journey in UIC, which is mediated by TTO and regulated by government
through legal and policy environment.



Goverment —
Legal and Policy Environment

Research &Innovation

»,
[ b
L

Technology Transfer

Figure 1. Stakeholders in University-Industry Collaborations

UIC is seen as an important source for knowledge acquisition to enhance the
innovative capabilities of firms since collaboration provides a suitable framework for
combining resources to produce new knowledge and enhance individual talents.
Collaboration thus promotes not only a firm’s innovation capacity, but also
development of technical and soft skills necessary for effective and sustainable

innovation.

According to Barnes et al., there is a growing global trend towards more
collaboration between university and industry, which governments support as a way
to boost competitiveness and GDP development. (Barnes, Pashby, & Gibbons, 2002)

There are several studies showing that collaborations with universities boost firms’
innovation performance. For example, according to a study, R&D collaboration with
universities has a favorable impact particularly on firms’ process innovations. (Un &
Asakawa, 2014) Another study conducted in Taiwan finds out that collaborations
have had a positive impact on innovation performance of Taiwanian ICT companies.
(Huang & Yu, 2011)

It can be advantageous for both parties engaged under the right circumstances.
Especially in high-tech sectors, it is important for firms to develop strong and

sustainable partnerships with academia for technological knowledge acquisition.



Therefore, UIC is strongly supported by governments, especially for R&D-intensive
sectors -including defense- in order to capitalize on the innovative spirit of
universities by directing their energy and ideas to the real problems of the industry.
Their collaboration contributes to job and wealth creation, generate higher levels of

growth and promote increased productivity.

Types of UIC can change from one country to another, as well as one sector to
another. For example, Perkmann and Walsh (2009) identified four types of
University—Industry projects; (1) knowledge generation, (2) idea testing, (3)
technology development, (4) problem solving. (McKelvey, Zaring, & Ljungberg,
2015)

On the other hand, OECD identified more ways to collaborate and channels to
transfer knowledge between universities and industry players such as collaborative
research, contract research, academic consultancy, IP transactions, conferencing &
networking, facility sharing, and continuing education, which will be examined in
detail in the following chapters. (OECD, 2019)

Collaboration between universities and defense industry is considerably important
when it comes to national and homeland security missions of a country. In defense
area, dual-use -civilian and military use- technological development is crucial when
increasing global competition is considered. UIC supports it by creating a knowledge
intensive defense innovation model and reinforces the firms’ competitive power by
enabling them to have a world-class research and talent pipeline from universities.
(Barbaroux, 2020)

1.3. Introduction to the Sector and the Company

In this part, global and Turkish defense industry, the importance of innovation and
research collaborations in defense industry, as well as innovation efforts of METU
and ASELSAN are briefly introduced before deeply analyzing the collaborations

between two parties.



1.3.1. Dynamics of Defense Industry

Feeling safe and secure is a basic human need that should be met to sustain a healthy
and balanced life. At this point, governments are supposed to ensure the safety of
their citizens against internal and external threats and enemies. Therefore, building
an indigenous defense-industrial base is crucial for bringing political influence on the

international arena.

Defense has some specific characteristics, i.e. business models, competencies, and
strategies, different than other commercial sectors. In defense, there is usually one
dominant buyer, which is government and one supplier in each product group,
meaning that almost no competition exists in domestic markets. However, defense

firms are increasingly exposed to fierce competition in international markets.

Since defense is considered a public good, which serves to all citizens, it is not left
entirely to the private sector. Therefore, state has a bigger role and controlling power
in defense sector than it has in other sectors. Government directly interferes in
business and R&D strategies of firms.

The policy, in which government manages the defense monopoly is called the policy
of the Defense Industrial Base (DIB) and implemented by many countries.
(Achmadi, 2019) For example, in the US, defense industry consists of 100,0000
companies, which provide materials and services to the US government under the

contract of the Department of Defense. (What is the Defense Industrial Base?, 2022)

Defense industry is considered as a strategic sector in almost every country in the
world, not just because of its contribution to the national security and economic
development, but also its leading role for other industries in terms of new technology
development and innovation. Defense R&D is the biggest component of public-
funded R&D in majority of the developed economies and defense R&D expenditure
is seen as a catalyzer for innovation in other industries, as well as the overall

economic growth.



The evidence can be found in an analysis conducted across all OECD countries,
which suggests that 10% increase in military R&D results in a 4% increase in private
sector R&D. (OECD, 2000) Another evidence can be the fact that today’s most
critical civilian technologies such as the Internet, GPS, semiconductors, the
microwave, and virtual reality are examples of dual-use technologies with military

origins.

1.3.2. Global Defense Industry

Every vyear, considerable shares of state budgets are allocated to military
expenditures by the governments in order to deal with ever-increasing political
tensions and geopolitical threats. In 2021, U.S. spent 10% of its overall federal
budget on military, which is a clear sign of how much it attaches importance to its
national security. (SIPRI, 2022)

It is very important for countries to have technological independence. Especially
when sovereignty of the nation is the subject, being technologically independent in
military field becomes indispensable. According to the European Parliament’s 1993
study on the countries’ defense industries, European countries considers military

industries as a prerequisite for their national sovereignty. (C4Defence, 2021)

Not surprisingly, global military spending continued its growth in 2021 for the
seventh consecutive year and exceeded $2 trillion for first time in history. The
spending of the U.S. (38%) and Republic of China (14%) accounted for more than
the half of world total. Turkey took place among Top 20 military spenders on the
same list. (SIPRI, 2022)

In order to meet both present and future military requirements, defense industry
provides governments with military capabilities in all domains from marine to land,
and from aerospace to cyber systems. Therefore, defense firms work closely with

governments as their important strategic partners for significant military missions.

Due to the rapid advancement of technology and the size of the defense contracts, it

won’t be wrong to say that defense industry is complicated and hard to analyze. One
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of the reasons that defense industry was chosen as the case subject of this thesis is its
high-technology orientation, R&D intensity, and high potential for research
collaborations, as well as its impact on innovation in other industries. The other
reason is that I currently work in defense industry and have experience in university

collaborations formed by the firm.

1.3.3. R&D and Innovation in Defense Industry

In defense industry, technological depth and complexity is much higher than other
sectors, which enable it to work on cutting edge technologies and push the limits of
those technologies. For these reasons, defense industry is one of the leading sectors
among the ones that continuously seek innovative approaches and creative solutions.
Therefore, R&D has made ground for defense as it is understood from increasing
share of countries’ defense budgets for R&D. For example, funding of US
government for defense-related R&D grew by 24% from 2012 to 2021. Especially
after 1940s, a new paradigm based on technology-oriented defense showed up and
continued to be considered the best approach to have military superiority. (SIPRI,
2022)

Even if R&D is one of the best ways to gain a competitive edge, companies
operating in competitive sectors tend to consider R&D as a risky way. However, one
strong buyer can easily finance R&D investment and determine the innovation

agenda in defense sector. (Dombrowski & Ross, 2008)

R&D investments in defense sector also nurtures technology-intensive civilian
sectors including ICT, electronics, semi-conductors, and aviation through technical
capabilities, and patents obtained. Utilization of defense R&D outputs in civilian
sectors improve the economic development in a country, which indicates that defense
R&D is a driving force for overall technological and economic development. (Dag,
2020)

Defense firms has had strong ties with the universities in their regions through

recruitment and research activities. In the US, the leading defense contractor
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Lockheed Martin implements a comprehensive collaboration policy, which aims to
reinforce its presence in university campuses. Besides building talent pipelines
especially from STEM (Science, Technology, Engineering, Mathematics) faculties to
the firm, it heavily invests in defense research carried out at universities that support

students, professors and their research budgets. (Olivier, 2022)

1.3.4. Turkish Defense Industry

Turkey is ranked 18" in the List of Top Military Spenders, accounting for 0.7%
global military spending and 2.1% of its GDP in 2021. (SIPRI, 2022) Defense is the
locomotive of the technology foundation of the country with its technology depth

and spill-over effects that is created for other industries.

In Turkey, history of defense industry dates back to 1920s. After the foundation of
the Republic, several military equipment and ammunition factories were established
in frame of initial industrialization efforts of the new government. Moreover, an
aircraft factory was founded within the efforts of initiating a national aviation

industry.

However, the milestone in establishment of Turkish defense industry is undoubtfully
the embargo imposed by the US for certain weapons and military equipment during
Cyprus Peace Operation. That incident enabled and accelerated the foundation of
today’s leading Turkish defense firms. It provided Turkey with an opportunity to
build its national defense base, which brought it less reliance on imports and more

autonomy in international field.

Turkish defense firms are mostly state-controlled and mainly operate in land-air-
naval platforms, battery systems, electronic and software, ICT, and ammunition
areas. Three of them take place among Top 100 defense companies of the world,

according to the ranking of Defense News. (DefenseNews, 2022)

For the last twenty years, Turkey’s defense industry has shifted from the one

dependent largely on imports to a self-sufficient industry along with its advancing

10



R&D and technology base. Defense capabilities have recorded a steady growth with
government’s dedication on ending the country’s dependence on imports, its policy
prioritizing defense investments and strategic plans on defense modernization. As of
2022, Turkey has been meeting almost 80% of the needs of its Armed Forces

through its domestic supplies.

The sector is an overall ecosystem that contains over 1.000 firms, various SMEs,
research institutes, and universities. Currently, Defense Industry Agency (SSB) -
previously Presidency of Defense Industries- is the sole procurement authority,
which was founded in 1985 and re-named in 2017 and 2022. Since its establishment,
SSB has made significant achievements. For example, between 2002 and 2019, the
number of defense industry programs increased from 62 to 700, the number of
companies operating in defense sector increased from 56 to 1500, total defense
revenue increased from USD 1 billion to USD 10.8 billion, and export volume
increased from USD 248 million to USD 3.1 billion. In addition, total budget of
defense projects reached more than USD 70 billion, while it was only around USD 5
billion in 2002. (Bekdil, 2020)

The majority of countries do not combine civil innovation channels with defense
R&D systems. In other words, there is a lack of collaboration between the defense
industry, other industries, and universities. (Jara-Olmedo, Quisimalin, & Chavez,
2020) Nonetheless, this situation does not hold for Turkey. Turkish defense firms are

active players in overall R&D ecosystem in terms of external R&D collaborations.

In terms of R&D, defense industry is a leading sector in Turkey thanks to the
government’s technology-oriented and R&D-based defense industry policies, which
motivates firms to dominate Turkey’s top R&D spenders list each year. Defense
R&D expenditures increased by 34 times between 2002 and 2019 to nearly USD 1.7

billion, corresponding to 15% of total industry turnover. (Defence Turkey, 2021)

These numbers have been achieved thanks to SSB’s R&D oriented technology
development approach, which promotes co-working of defense companies with

universities and research institutions. R&D Projects Roadmap for the national
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defense industry is prepared by the R&D department of SSB according to the
technology needs of the industry by considering dual use areas, export restrictions,
capabilities, and TRLs. In line with this roadmap, it supports R&D activities

conducted within the collaboration of industry-university- research institutions.

In addition to SSB, TUBITAK also executes the defense R&D projects through its
Defense Industries Research and Development Institute — SAGE, founded in 1972 in
order to meet the technology needs of the Turkish Armed Forces. Its vision is also to
make Turkey gain a complete technology independence in defense industry. It
executes R&D projects basically on munition systems, software development, and
strategic subsystems. One of the laboratories of SAGE is located at METU campus
in Ankara. (TUBITAK SAGE, 2021)

1.3.5. ASELSAN

Founded right after Cyprus Peace Operation in Ankara, ASELSAN is Turkey’s
largest defense firm, owned mostly by Turkish Armed Forces Foundation -TSKGV-.
It develops advanced electronic technologies, products and systems not only in
military but also in civilian scope including health, energy, transportation, and ICT
sectors. Besides being a strategic provider of Turkish Armed Forces, it is also
exporting its state-of-the-art products and systems to more than 80 countries across

the world.

As one of the world’s top 100 defense companies, it sees R&D as the catalyzer of its
indigenous high-technology and allocates 7% of its annual turnover for financing
R&D projects. In its nine R&D centers located in Istanbul and Ankara, nearly 6,000
R&D personnel work on technology development at all technology readiness levels

(TRL) from basic research to commercialization.

As Turkey’s leading R&D spending company, ASELSAN carries out its R&D
activities according to its technology roadmap and investment plan, which is
prepared annually for 5-year periods and includes all focus technologies-in progress.
In this plan, university collaborations are also specified for each project being

worked on.
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1.3.6. University Collaborations at ASELSAN

Firms with specific characteristics may tend to collaborate universities more than
others. In a study analyzing knowledge interactions in Australia, it is stated that
possibility of participating in university collaborations mostly depend on a firm’s
size and its R&D capabilities, meaning that larger firms with higher R&D
capabilities are likely to collaborate with universities more and in a better way. In
addition, it was stated that the number of R&D employees was a crucial element
determining a firm’s ability to collaborate and work with universities effectively.
(Todtling, Lehner, & Kaufmann, 2009)

Since ASELSAN employs the highest number of R&D personnel, graduated from
Turkey’s most outstanding research universities and thus have high R&D

capabilities, it can be said that its propensity to work with universities is high.

Believing in potential of open innovation, ASELSAN values to the research output
and knowledge produced in universities and tries to utilize them in its products and
systems. It nurtures its R&D ecosystem and is nurtured back by it via two-way
knowledge transfer. Therefore, university collaboration is an integral part of
ASELSAN’s innovation strategy, which is also reflected in the vision of senior
management. With this vision, ASELSAN has collaborated with over 60 universities
so far and provided USD 170 million funding to those universities for collaborative
R&D projects.

ASELSAN believes in the importance of fostering long-term research relationships
with the universities instead of carrying out one-time projects with them. For this
purpose, it located some of its research teams at university campuses and techno-
parcs in Ankara and Istanbul since it believes having an R&D existence

geographically near to top research universities reinforces their relationships.

Under R&D and Technology Management Units, there are “R&D Collaboration
Teams” dedicated to find the best academic researchers for the specific technology

areas of interest within the company. They enable internal R&D teams to reach the
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best academic match for collaboration by organizing regular university visits and
technology workshops, where they bring university and industry researchers working

in the same technology area together.

ASELSAN collaborates with the universities in many ways. However, in this study,
contract R&D projects and graduate thesis studies of ASELSAN employees were
analyzed.

Collaborative projects are funded either by ASELSAN, a public institution -
TUBITAK, SSB- or an international funding program -HORIZON- via collaborative

proposal by the university and the company.

R&D projects funded by ASELSAN are required to have the approval of
“Committee of Self-funded R&D Projects” to get the demanded budget. In that
committee, projects are discussed and evaluated by executives from each business
unit in terms of their technology and innovation level, project management metrics,
and targeted outcomes. In particular, technology and innovation level of a project is

evaluated by considering the aspects below:

e Contribution of the project to technology capabilities of ASELSAN

e Innovation level of the project in national and international level

e Effect of the project on reducing exports

e Subject of the project being among the prioritized technology areas of the

country

University collaboration is encouraged in this process by having at least one
university partner is being favored in the assessment of the projects. ASELSAN
assigns only a part of its main projects to universities in the form of “collaborative
projects”. These can be literature review, technical analysis, testing, algorithm

development, prototyping, etc.

Generally, technical engineers directly engage in researchers in academy in all stages
of the project from the beginning. As shown in Figure 2, They first find the
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academician to collaborate, then prepare and share a job description document,
which identifies technical requirements and expectations from the academician in
detail. After that, procurement teams ask academician to share his financial offer to
complete the project. Lastly, collaboration agreement, which includes the project

plan with deliverables and timeline is signed between the firm and the university.

During the project, engineers do not only give feedback on the outputs delivered by
the academician, but they also make regular visits to the university during which they

work together.

Project managers are mostly responsible for the compliance of the university project
with the main project in terms of budget and timing and carry out formal application

process if there will be an application for an external fund such as a TUBITAK grant.

Searching and Preparing and
finding the sharing job

Agreeing

Sharing the upon project

financial offer

et Getiion | 1 | fortheproec | 1 | B
university with the industr collaboration
project academician y agreement

Figure 2. Process of Starting a University Collaboration at ASELSAN

1.3.6.1 ASELSAN Academy

When it comes to improve technical capabilities of its employees, ASELSAN
encourages them to have MSc and PhD degrees in their own fields. With the aim of
motivating the employees for having graduate degrees and improve their
competences for the projects they work on, ASELSAN launched a special

postgraduate training program “ASELSAN Academy” in 2017.

ASELSAN Academy is a unique model of 4™ generation university that brings
university and industry researchers together. It provides the necessary environment
for developing new technology and know-how through the thesis studies of the
employees.
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The main objective of the program is to shape the courses that employees take and
the thesis studies they conduct in accordance with the projects they work on at
ASELSAN. Thesis topics are evaluated and approved by the ASELSAN Academy
Council, in terms of whether they are coherent with the company’s 5-year
technology roadmap and investment plan. Advisors mentor and employees with PhD
degree at ASELSAN co-mentor the thesis study.

In this model, ASELSAN has partnered with Turkey’s four outstanding research
Universities in engineering fields through a protocol singed with Turkey’s Higher
Education Council — YOK. The Council has authorized ASELSAN as the legal

campus of the partner research universities, which is a constitutional right.

Employees can choose whichever university and department they want to study at. If
they are found eligible by the university, they get their courses from the lecturers of
these universities at company buildings. In this way, employees don’t waste their
time on the road to university campuses. In the end, ASELSAN Academy graduates

take the same diploma with the students of partner universities.

Table 1. Universities and Departments in ASELSAN Academy Program

Universities Departments
Gazi University Computer Engineering
Gebze Technical University Electrical/Electronics Engineering
Istanbul Technical University Materials Engineering
Middle East Technical University Mechanical Engineering

ASELSAN Academy contributes to technology development activities and know-
how transfer between ASELSAN and universities, not only in favor of ASELSAN,
but also in favor of universities. It has opened a new channel for connections in
academic world, which enable employees to find the right academic partner to
collaborate more easily on their specific technology areas. Academicians, on the
other hand, from the partner universities benefit from ASELSAN’s R&D and test
infrastructures for their projects. They will have a chance to work on real industry

projects and gain industrial experience.
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There is a special funding program named “ASELSAN Seed Grant”, aiming to
provide financial support up to USD 50,000 for the theses in frame of ASELSAN
Academy. In this way, theses can be transformed to research projects, that carry the
potential to result in an intellectual property or a critical innovation that contribute to
existing products, systems, or technological maturity level of ongoing projects of the
company. Decision of giving the grant is given by the ASELSAN Academy

Scientific Assessment Board according to certain criteria.

So far, 313 employees have graduated MSc and PhD degrees from ASELSAN
Academy with 28 patents, 8 utility models, 27 articles, and 134 proceedings papers.
Currently, 595 employees continue their postgraduate studies in their business
project subjects in the workplace, which is the requirement of the program. These
conditions enabled effective UIC outputs, such that it received the grand prize among
more than 400 applications from 60 countries in the "Outstanding Support
Mechanisms" category within the scope of the "University-Industry Cooperation

Conference" held by UIIN (University — Industry Innovation Network) in 2022.

1.3.7. METU and its Collaborations with Industry

Founded in 1956, METU is one of Turkey’s leading universities over 120 thousand
graduates. Its mission during foundation was to train qualified workforce in the fields

of natural and social sciences.

As a research university, METU has developed an expertise not only in basic
research, but also in applied research with the industry projects it has involved. It has
strong and close relations with the industry thanks to the collaborative projects and
commercialization activities of its researchers. It can be said it has even closer
relations with defense industry, when the share of its graduates from engineering
faculties working in defense firms is considered. Additionally, it has a special focus
on academic entrepreneurship, which is one of the best ways for commercialization

of technological knowledge generated in universities.
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METU Technoparc is Turkey’s first technoparc with more than 10 thousand
researchers and almost 500 tenant companies, majority of which were founded there.
The technoparc firms, which have a total export volume of USD 1.7 billion mainly
operate in energy, ICT, life sciences, and defense industries. They extensively
collaborate with the university, with more than 48 departments and research
institutions through 2800 UIC projects. (METU, 2023)

As another interaction channel with industry, METU Continuing Education Center
(SEM) has been offering certificate programs in several areas including defense
technologies since 2011, which contributes to their occupational development.

For these reasons, the university shows considerable attention and effort for industry
collaborations through its Technology Transfer Office (TTO), which is a structure to
improve UIC, as well as technology- based entrepreneurship. It catalyzes UIC and
works as an intermediary institution between university and industry by finding a
match from industry for the research conducted by the university researchers and
vice versa. It also provides academicians with the necessary support for their
technology transfer activities by executing the whole financial and administrative
process from obtaining a patent till the transformation of the academic know-how
into an economic value. METU TTO has made over 440 national and international

patent application, 260 of which were certificated.

1.4. Concluding Remarks

In Chapter 1, aim of the thesis and its theoretical background are discussed. In
addition, the sector, the firm, and the university, as well as their collaboration

activities are briefly introduced.

Technological knowledge, generated in academia through scientific research is the
crucial input of the industrial innovation that creates value for the overall society.
Therefore, transfer of knowledge from university to industry should be facilitated

through the formation of effective UICs.
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Knowledge can be better transformed into value that improves the quality of people’s
lives, when university and industry combine their efforts that complement each
other. Considering the importance of their collaboration, the factors that deter them

from collaborating are critical to analyze.

Because of the value it creates for countries, defense industry is one of the top
sectors that promote innovation and allocate considerable sources to the transfer of
knowledge from universities. Considering the strong ties of defense firms with
universities in their regions through various channels, UIC in defense industry is
worth deeper analysis. In Turkey, defense industry is a leading sector in terms of
R&D thanks to the government’s technology-oriented and R&D-based defense
industry policies. As a result, considerable number of UIC projects are conducted in
defense industry. ASELSAN and METU are two institutions that have been
conducting many joint R&D projects since the foundation of ASELSAN in 1975.

University collaboration is an integral part of ASELSAN’s innovation strategy,
which is also reflected in the vision of senior management. It has internal R&D
collaboration teams dedicated to find the best academic researchers for the specific
technology areas of interest within the firm. It collaborates with the universities in
several ways including contract R&D projects and graduate thesis studies of
ASELSAN employees. Those collaborations are determined according to its five-
year Strategic Plan and Technology Roadmap and Investment Plan.

METU, on the other hand, has strong ties with the industry, especially the large
defense contractors in Ankara through academic consultancy, contract R&D projects,
post-graduate studies, certificate programs, etc. In addition, considerable part of its
graduates from engineering departments is employed in defense industry, especially
in ASELSAN. Therefore, the topic of R&D collaborations formed between them is

picked as the case study for this thesis.

In Chapter 2, available literature on UIC is reviewed.
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CHAPTER 2

UNIVERSITY INDUSTRY COLLABORATION FROM PAST TO PRESENT

The history of collaborations between university and industry in research is as far
back as the mid- to late 1800s in Europe and the First Industrial Revolution in the
US. Throughout the time, those collaborations have undergone structural changes
and evolved towards more formal research partnerships. (Hall, Link, & Scott, 2001)

Initial linkages between university and industry were mostly in the form of
consulting relationship and 66% of them had been initiated by universities.
(Melchiori, 1983) Formal collaborations were usually stemmed from informal

contacts and during firm visits of university professors or vice versa.
2.1. Universities’ Changing Missions

Universities” mission has changed dramatically throughout the history and
transformed from being a sole training institution to the one that is a vital player in
the transfer of knowledge. The rise of the information economy caused an expansion

of the mission of the university.

Earliest universities in the history (University 1.0) had one and only mission, which
was teaching. At the beginning of the 19" century, the University of Berlin started to
combine teaching with research (University 2.0), which brought the second mission.
Towards the end of the 19" century, universities adopted a third mission of
contribution to society (University 3.0), which necessitates providing knowledge that

could be used in practical aspects. (Zuti & Lukovics, 2014)

Third mission of the universities concerns the use of resources of the university for

the benefit of all parts of the society. Universities fulfill this mission by transforming
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scientific knowledge comes out as research output into marketable innovations
(University 3.0). They realize it in several ways. For example, universities in the
United States, in particular, increased their entrepreneurial efforts in a variety of
ways such as patenting and licensing, constructing scientific parks, and investing in
start-ups to fulfill this third mission of actively contributing to regional development.
Therefore, University 3.0 is described as the entrepreneurial university by many
scholars. (Compagnuccia & Spigarelli, 2020). It is important for university
administrations to balance all these missions for achieving utmost benefit for the
society. (Meissner, Erdil, & Chataway, 2018)

Universities started to take active role in the areas such as intellectual property, spin-
offs, participation into policy making, and collaboration with industry (Frondizi &
Fantauzzi, 2019). This has made universities’ roles more diversified and made them
contribute to regional development more than they did before. This was mostly
enabled by the passage of certain federal laws and regulations, which will be covered
in following chapters in detail.

These mission expansions of universities have made forming successful cooperation
between universities and businesses indispensable. Therefore, the development of
"industry—university cooperation” that began in the early 1980s can be explained by

the phenomena of third mission of universities. (Zuti & Lukovics, 2014)

A number of billion-dollar companies were founded in the US thanks to the
entrepreneurial environment provided by universities. As the most famous example,
computer science graduate students at Stanford University created a web search
algorithm and founded Google Inc in 1990s. When examples like Google is
considered, how mission expansion of universities affects economic development

can be better illustrated.

New approaches to universities such as University 4.0 and even University 5.0 are
available. ASELSAN Academy can be shown as an example to University 4.0,
which can be described as “the university inside the industry”. University 5.0 is on
the other hand, is described as global university, which has co-creation and online

education at its heart. (Dewar, 2017)
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2.2. The ‘Triple Helix’

Research should be related to societal issues, which necessitates policies that
promote knowledge and technology transfer, as well as research funding mechanisms
that are tied to these goals. This automatically makes government the third
stakeholder of UIC and this triple interaction involving university, industry, and
government is described as “Triple Helix -TH-" of innovation, which is described by

Etzkowitz and Leydesdorff. (Etzkowitz & Leydesdorff, 1995)

Governments are fostering collaboration as a strategy of improving innovation and
enhancing wealth creation in the era of fierce competition and rapid technological
change. To better exploit the benefits of university research, governments have
designed funding programs targeting UIC, which were proven to result in an increase
in patenting activity. (Nugent, Chan, & Dulleck, 2021)

Networks of relationships among the primary actors: universities (science),
businesses (business), and governments (governance), The Triple Helix concept,
assumes that the generation and diffusion of socially structured knowledge is the
driving force of economic progress in the post-industrial epoch. In this model,
government considers university as an important actor for economic development

and designs science and technology policies accordingly. (Tether & Tajar, 2008)

Interaction between university, industry, and government has changed through the
evolution of innovation systems. In statist or state-centric model, which was
implemented in Soviet times, government only guides and structures university and
industry’s mutual relationships. On the contrary, laissez-faire model rejects
government intervention to the collaboration and embarks on “leave alone”

approach.

The current TH model centers on interactions between universities — industry —
government, in which university takes the role of generating new knowledge,
industry takes the role of production, and government takes the role of overseeing. It
is a framework of a tripartite interface between hybrid organizations and open

extension of four or more helixes, as shown in Figure 2. (Farinha, 2012)
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Figure 3 Models of Triple Helix

In this scheme, government’s policy support for R&D can be seen as key for the
introduction of new ideas, technologies, and products into the market. Governments
should provide policy support for collaborative R&D through “to the purpose
subsidies, tax incentives, research funds and by establishing research infrastructures
such as science parks, innovation/technology centers, incubation centers and TTOs”.

(Farinha, 2012)

It is important to note that public R&D spending initiate more private R&D
investments, which enhances firms’ R&D capabilities and ultimately results in

increased collaborative activities with universities.

Recently, TH model has evolved to quadruple helix and quintuple helix to better
explain innovation ecosystems for sustainable competitiveness. In quadruple and
quintuple helix model of innovation, media-oriented public and civil society and
environment, which shape innovation policies of the governments are included to the

framework. (Carayannis, Barth, & Campbell, 2012)

2.3. Ways of UIC

Universities increasingly engage in industry along with their changing missions
towards the society, while industry follows the same pattern with the increasing need
for new knowledge generation to stay competitive in the market. For these reasons,
UIC has been showing a rising pattern not only in terms of quantity, but also in terms

of quality worldwide.

23



It can be proven by the fact that the share of co-patent applications with industry in
all patent applications of universities increased from 24% to 43% between 1992 and
2014. 1t means that universities co-work with industry for more efficient research,

which result in an intellectual property. (OECD, 2019)

As the efficiency of collaboration has been increasing, the ways of collaboration
have diversified as both sides need and know each other more. Literature defines
three main forms of UIC; which are (1) educational collaboration, (2) academic
entrepreneurship and (3) research related collaboration. These forms of UIC can be

conducted through variety of ways and mechanisms. (Nsanzumuhire & Groot, 2020)

One of the most frequent mechanisms used in UIC is via collaborative R&D
contract, which is an example of the formal methods that allow businesses and
universities to engage in a win-win situation. This collaborative R&D studies could
be in the form of long-term strategic co-development partnership, where two parties
agree to share finance, expertise, or other resources in the pursuit of a common goal,
or a one-time research sponsorship, where industry provides funding to the university

for the solution of a technical problem or development of a new technology.

Even if it is more difficult, it will be better for both parties to build long-term
sustainable relationships instead of ad-hoc collaborations because in ad-hoc
approach, partnership is based on personal connections, meaning that it remains
limited between individuals and completely depend on individual preferences.
Therefore, when the project ends, the collaboration comes to an end too. Afterwards,
industry will have to spend additional effort and time to find an academic partner for
its future projects. Instead, forming a strategic partnership can help industry avoid

long negotiations for every research project.

In strategic partnerships, collaborations are not established between individuals for
one-shot projects but they are established permanently between organizations
through strategic collaboration contracts. It allows businesses to choose the
universities to partner in accordance with their strategic priorities and academic
capabilities of the university to the sector of the company. (Frolund, Murray, &
Riedel, 2017)
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Besides collaborative R&D research, there are other ways of UIC, which are more
informal and indirect ways such as “co-publications, conferencing, academic
consultancy, infrastructure sharing” etc. OECD categorizes the methods of
knowledge transfer from university to industry as formal and informal channels, as
shown in Figure 3. It classifies “labor mobility, academic spin-0ffs research mobility,
intellectual property, and collaborative research” under formal channels for
knowledge transfer, as it classifies “research publications, conferencing, geographic
proximity, facility sharing, and training” under informal knowledge transfer channels

from university to industry. (OECD, 2019)
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Figure 4 Channels for Knowledge Transfer (OECD, 2019)

The channels through which two parties interact may show difference from one
sector to another, and from one firm to the other. In defense industry, collaboration
choices of the firms are usually shaped by their mission-based operational needs. The
most frequently used mechanisms of collaboration in defense industry are “research,
resource-use, personnel exchange, and educational agreements”. (Gupta, Sergi, Tran,
Nek, & Howieson, 2017)

UIC projects can also be categorized according to their funding institution, which
can be a firm, a public institution, or an intergovernmental funding institution.
Projects in defense industry are mainly financed by governments via special funding

programs available for application of universities and defense firms.

Post graduate studies of firms’ employees can be shown as a mechanism of

educational collaboration, which will be covered in this study in addition to contract
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R&D projects. Even if our case study does not include academic entrepreneurship, it
is a fundamental form of UIC that impacts and is impacted by educational

collaboration and research-related collaboration.

2.4. Advantages of UIC

The research partnerships between universities and companies enable both entities to
gain sustainable growth in their areas. Industry, in particular, begins to see the value
of partnering with the universities as a source of future-oriented innovation and talent

development.

Knowledge generated in universities is a fundamental source for businesses to gain
competitive edge through innovation on their products and processes. This is because
of several factors including “fierce competition in international markets, constantly-
changing customer needs, and most importantly, increased cost and riskiness of
internal R&D”.

While firms rely on university researchers mainly for innovation, universities gain
prestige through increased external research funds. Just as businesses need
innovative ideas to sustain their competitiveness, researchers need additional funding
to carry-out their research. However, their contribution to one another is not
restricted to these, yet they gain various advantages from collaborating with each

other.

Through collaboration, industry will have access to “research from early-stage to
applied stage, academic consultancy, innovative ideas, and well-trained workforce”,
as university will have “additional funding, real industrial cases, advanced research
infrastructure, and employment opportunities for its graduates”, as shown in Figure
4. (Al-Tabbaa, 2015) These prospective advantages can also be considered as

motivations and incentives behind their partnerships.
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Figure 5 Contributions of University and Industry to Each Other

According to Lee, participants in university—industry partnerships appear to reap
major benefits, some of which were anticipated and others which were not. Firms
profit most from increasing access to fresh university research and discoveries, while
universities benefit most from augmenting their own academic research by accessing
financing for graduate students and lab equipment, as well as seeking insights into
their own studies. (Lee, 2000)

It is important to keep in mind that university and industry are not the only ones that
benefit but government also take advantage of their collaboration, because of the

value created in favor of the society as a whole.

2.4.1. Advantages of UIC for Industry

Firms benefit from collaborating with the universities in a variety of ways, including
access to new knowledge, lower costs of generating new knowledge and creating
innovations, increased productivity, and reduced risks associated with R&D and
innovation projects. By some scholars, those benefits are grouped under three
headings as knowledge exploration, competence enhancement, and knowledge
exploitation. (Thune , 2009)

A number of researches done so far proves that collaboration with third parties
improves a company's ability to innovate. One of those studies shows that UIC has a
significant positive effect on technological innovation, after the second year of
collaboration. (Wirsich, Kock, Strumann, & Schultz, 2016)
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Companies can improve their business performance by inventing new processes or
technologies, de-risking research investments, and expanding their capabilities and
experience. However, firms are reducing their expenditure on early-stage research as
conducting basic research is getting riskier in terms of time and resource. Instead,

they expect universities to fill that gap.

The evidence can be found in the declining number of scientific publications by
firms alone. They rather tend to conduct basic research projects and make scientific
publications in collaboration with their academic partners. (Krieger, Pellens, Blind,
Gruber, & Schubert, 2021) Therefore, this is one of the most important motivations

of industry to engage in collaborative work with universities.

Collaboration allows businesses to grow technologically at a lower cost and with a
lower risk of failure. Collaboration also gives them access to a wider range of
technical knowledge than they might get from internal development alone. (Barnes,
Pashby, & Gibbons, 2002) Moreover, employees can learn new research techniques
from university researchers, which further contributes to their capability
development.

Universities are mostly seen as a talent factory by industry and collaboration enables
firms to shape and contribute to training of their future-workforce. Therefore, it plays
a critical role in supplying businesses with highly qualified employees and access to

world-class specialists and academic talent to solve crucial problems.

In Turkey’s Eleventh Development Plan, this advantage of collaboration is
extensively highlighted. In the plan, it is aimed that raising of qualified workforce
with PhD degree will be enabled by UIC and their employment by private sector will
be encouraged. Certain requirements for the share of R&D personnel with PhD
degree will be set for the industry and they will be monitored. In addition, graduate
programs at the universities will be adjusted to industry needs through close UIC and
the universities doing that will be incentivized. (Presidency of Strategy and Budget ,
2019)
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Firms that see gains in their products and processes as a result of their innovation
activities are more likely to continue doing so. Similarly, they are expected to have a
good attitude toward collaborations and to work more with the third parties, mainly
universities, in the future if positive results are achieved as a result of collaborations
formed by firms for innovative initiatives. The results of a study show that both
product-oriented and process-oriented impacts of innovation are positively

influenced by external collaboration. (Findik & Berna, 2015)

In order to take the full credit out of university collaborations, especially large
enterprises with R&D focus have started to create specialized units for managing
such relations, directly reports to senior management. Those units work for finding
the right academic partner for the focus areas of the company and managing the
collaboration process by acting as a bridge between university TTO and internal
R&D teams.

2.4.2. Advantages of UIC for University

Even if UIC has been heavily criticized by some academicians who have concerns
that academic values are disrupted by financial expectations, R&D collaborations
formed with industrial players offer several advantages to the academic world

including students and academicians.

First of all, industry collaboration is a crucial factor for progressing academic
research and translating it into practical use through commercialization. Academia
can benefit from industry collaboration in the forms of new sources of funds for
research and students, new sources of equipment, machinery, laboratories, and
instrumentation, exposure to real world research, income from intellectual property

rights, and alternative funding source. (Melchiori, 1983)

It is an undeniable fact that industry is becoming more essential for universities as
declining public R&D funds has obliged academicians to search for new sponsors for
funding their research. Both students and academicians benefit from industry

cooperation by accessing new sources of financing. Universities get more resources
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to conduct their research and can expand their research areas simply by forming
industry partnerships. Feedback and guidance given by industry professionals
especially for the process of taking an invention or product from conception to

market are key to success of a university research.

Moreover, the opportunity to solve difficult research topics with real-world
applications and gain access to real data can be shown as possible rewards of
industry collaboration for academicians since research output can be socially relevant
only if it has a practical use. (UK Ministery of State for Universities and Science,
2015) In this way, universities will have the opportunity to align their curriculum
with the requirements of the industry, respond better new technology trends and

conduct their mission of “contribution to society”.

Since the higher the R&D capabilities of industry, the more the university will take
advantage of the collaboration; having an industry partner with relevant R&D
capabilities is a great way to create application-driven research areas that can bring
even more funding opportunities. It is important for academicians to be aware that
research with a commercial focus can more easily access to external funding

opportunities.

Abramo et al (2009) stated that individual university scholars' scientific output is
influenced by public—private research partnerships. The findings suggest that
university researchers who work with people in the business sector perform better in

their research than counterparts who do not.

For students, university’s partnership with industry provides them with career
opportunities after graduation as it provides partnered business with the ability to
find new talent to hire. Industry collaborations provide employment opportunities for
university students, especially engineering students, who are involved in
collaborative projects They may easily acquire access to post-graduate research
positions in those firms. Therefore, it can be said that UIC is a good way to build a

pipeline of graduates for defense research. This talent pipeline enables building
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awareness of research needs and long-term relationships that lead to future
collaborations.

The mentoring of the industry is also critical for student’s training, skill
development, and job placement. In addition, a university’s strength in job placement
of its graduates has a positive effect on its reputation in the public eye and is an
attraction force for prospective students. Even if the collaboration does not deliver
the expected outcome, training and experience that especially young researchers get
during the project can be considered as a gain since they are potential employees of

the industry.

In the case of defense sector, advantages for universities out of industry
collaborations range from chance to work on cutting-edge issues of national
importance and access to specialized research facilities and prospective funding

sources, supported considerably by the government.

Firstly, collaborating with a defense firm motivates academicians by exposing them
to exciting mission-specific problems and transforming their research outputs to
operational applications in the battlefield. University researchers obtain specific
topical area expertise by collaborating with defense industry and also opportunity to
use this expertise in defense field in civilian disciplines. (Gupta, Sergi, Tran, Nek, &
Howieson, 2017) Secondly, collaboration enables universities to access specialized
research laboratories that they may not be able to afford or may not be permitted to
develop.

2.4.3. Advantages of UIC for Government/Society

Since both sides gain from collaborating, this can be labeled as a symbiotic
relationship. In addition, there is a third party who also gains out of it, which is the
government. Since gain for government means gain for society, it can be

extrapolated that “university-industry collaboration” benefits the whole community.

To be more precise, UIC positively impacts the long-term national economic

competitiveness by creating a well-trained workforce which is capable of finding
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solutions for most striking challenges that the society is confronting today. These
partnerships also enable new technologies to come out in critical areas such as
health, defense, manufacturing, agriculture by accelerating discoveries and their
applications to societal problems. (Association of Public and Land-Grant
Universities, 2020)

Recently, the world has better understood the importance of collaboration that
industrial players form with the universities as it has been struggling against COVID-
19. Governments have centered their exit strategy from COVID-19 around
innovation and subsidizes collaborative projects aiming to develop a vaccine and
cure against COVID-19.

According to the New York Times's vaccine tracker, as of August 2020, there were
over 165 vaccines in the development stage, most of which were developed through
university-industry collaborations. (Stockham, Covid response will reset university-
industry links, 2021) The best example for vaccine development through UIC is
undoubtfully the partnering of Oxford University with Astra Zeneca. In the frame of
the partnership agreement signed on April 2020, the vaccine itself was developed at
the University of Oxford, and AstraZeneca would be responsible for the
development, manufacturing, and worldwide distribution of the vaccine.
(AstraZeneca, 2020) This collaboration attracted considerable attention from all over
the world and encouraged other collaborations to be formed.

It is understood from this example that, UIC is not only a tool for financial profit or
economic development but it may also be a remedy for the most devastating crisis
that societies face.

2.5. Policy Support for UIC

2.5.1. Policy Support for UIC Worldwide

University and industry are completely different structures with different missions,

principles, and strategies. Therefore, effective government policies are needed in
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order to bring them together and carry out joint R&D projects. This kind of approach
can be shown as an example of a developmental state, which is characterized by
strict state incentivization and regulation and implemented by East Asian

governments. (Caldentey, 2008)

Policy support is also critical for full realization of beforementioned advantages of
UIC. Government can interfere in UIC through directly by financing R&D projects,
overseeing the universities and managing IPR legislation, and indirectly by providing
research infrastructure, intermediary organizations, networking opportunities, and
consultancy. (Qin & Mkhitaryan, 2018)

Initial government efforts towards establishing a linkage between university and
industry have their origins in the US in 1970s. At those times, there were some
barriers towards the utilization of new knowledge discovered in the universities for
enhancing the global competitiveness of American firms, especially the ones

operating in knowledge-intensive sectors.

In order to overcome those barriers and ensure effective knowledge transfer from
universities to private companies, US government passed the Bayh-Dole Act in
1980. This legislation significantly increased the patenting and licensing activities of
US universities. Many analysts have claimed that Bayh-Dole was a major accelerator
for university-industry knowledge transfer based on the rise of academic patenting
and licensing. (Siegel, Waldman, Atwater, & Link, 2003)

By enacting the Cooperative Research Act in 1984, US Congress made another move
toward tying public universities and commercial businesses together. Alliances for
technology transfer between universities and industry were made easier by this law.
(Huang W. , 2011)

Universities began to set up Technology Transfer Offices (TTOs) in order to manage
their relations with the industry based on patenting and licensing activities, which
eventually accelerate the commercialization of new technologies. In this way,

contribution of universities to economic growth ramped up through technological
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innovation. (Mowery & Sampat, 2005) Role of TTOs in facilitating UIC will be

discussed further in the following chapters.

Public research institutions had entered into the scene in the US with the passage of
Stevenson-Wydler Technology Innovation Act in 1980. With this act, government
laboratories started to be involved in collaborative R&D projects with university and

industry. (Environmental Protection Agency, 2022)

To give an example from another country, Malaysian government introduced the
Knowledge Transfer Partnership (KTP) program to enable the transfer of skills and
research discoveries through collaborative projects between faculty members and
their industry partners. (Salleh & Omar, 2013)

Since government funding support is crucial for accelerating the pace of research
commercialization, governments provide targeted funding on UIC throughout their
science institutions and agencies. For example, in the US, main providers of
university funding are the National Institutes of Health (NIH) and the National
Science Foundation (NSF), which stimulate UIC through different schemes and
programs such as Industry-University Cooperative Research Centers (IUCRC)
Program and the Grant Opportunities for Academic Liaison with Industry (GOALI)
Proposals. (Martin-Vega, Seiford, & Senich, 2002)

In the UK, UK Research Institution (UKRI), which is a non-departmental public
body sponsored by the Department for Business, Energy and Industrial Strategy,
invests heavily in collaborative R&D projects in a cross disciplinary and cross sector
manner to incentivize UIC and build an inclusive research and innovation ecosystem.

(National Centre for Universities and Business, 2022)

2.5.2. Policy Support for UIC in Turkey

Turkish government encourages UIC through several policy tools implemented by
different institutions. It was first mentioned in the first 5-year development plan of

the government, which also proposed the foundation of TUBITAK. However, the
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first concrete step was taken in 2001 via the issuance of Law No. 4691 on
Technology Development Zones.

As the country’s top authority to draw general policy framework for science and
technology, Presidency’s Policy Board for Science, Technology, Innovation -
BTYPK-revealed a policy document on incentivizing UIC. Accordingly,
encouraging UIC via public procurement, scholarship support to graduate students
who select his thesis topic among the thesis pool formed by the industry, government
support for commercialization of university-industry joint research result are only a
few examples of measures taken as part of the government’s policy framework.

(Presidency's Policy Board for Science, Technology, Innovation - BTYPK, 2019)

Secondly, a Commission of UIC was established under the roof of YOK (Turkish
Council of Higher Education) in order to form policy suggestions to universities,
firms, and decisionmaker public authorities for the improvement of UIC in Turkey.
On that commission, there were representatives from academia, state, and different
industrial sectors such as defense, telecommunications, energy, and consumer
electronics. During the meetings of the commission, 51 policy recommendations,
some of which also took place in the 11" Development Plan and Economy Reform
Package of the Government were formed. Common goal of those recommendations
i1s to support Turkey’s technological development and competitive manufacturing
through the development of the R&D and innovation ecosystem. (Turkey's Council
of Higher Education, 2021)

UIC is financially supported through targeted funding programs of the Scientific and
Technological Research Council of Turkey - TUBITAK-. It has specific grant
programs aiming to commercialize the know-how generated in universities by
transferring it to the industry. 1501-Industry R&D Project Support Program, 1503 —
Project Markets Grant Program, 1505 - University and Industry Cooperation Grant
Program, 1507-SME R&D Start-up Support Program, 1513 - Technology Transfer
Offices Grant Program and 1602 — Patent Grant Program, 2244 — Industrial PhD
Program are the examples of TUBITAK s grant programs, aiming to incentivize UIC

in Turkey. These grants meet several expense items of the firms related to personnel,
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equipment, software, machinery, scholarships, etc. and have a pre-condition of
having a university partner. (TUBITAK Grants, 2017)

TUBITAK 1501 Industry R&D Project Support Program was designed to support
industrial firms from all sizes for R&D projects aiming at developing a new product,
improving an existing product, and increasing the efficiency of current
manufacturing techniques. The grant covers personnel, travel, material, machinery,
consultancy, and R&D service costs. The program was accepting applications of
firms in all sizes until recently, but now it is open only for Small and Medium sized
enterprises — SMEs-. (TUBITAK, 2023)

TUBITAK 1505 University and Industry Cooperation Grant Program aims to
contribute to the commercialization of technical knowledge in universities and
research institutes by transforming it into a product or process innovation in line with
industry needs. In this respect, it directly nurtures UIC by supporting the projects
with the objective of new product development, improvement of an existing product
or process, and development of new manufacturing techniques. The projects to be
granted are supposed to contain a research institute (public, private, or a university)
and an industrial firm (SME or large enterprise). After a comprehensive evaluation
process carried out by TUBITAK, selected projects are granted up to TRY 750,000.
Between 2011 and 2019, 267 projects out of 715 applications were supported with a
37% success rate. (TTGV, 2020)

1507-SME R&D Start-up Support Program aims to support project-based research,
technology development and innovation activities of Small and Medium-sized
Enterprises (SMEs).

TUBITAK 1602 Grant Program provides support to universities, enterprises, and
also individuals for their patent applications in national and international scopes. It is
aimed to increase the number of patens by incentivizing researchers to make patent

applications for their invention.
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TUBITAK 2244 — Industrial PhD Fellowship Program to train qualified human
resources with a doctorate degree needed in industry through UIC, to encourage the
employment of researchers with PhD degrees in industry, and to develop
university/research infrastructure-industry cooperation. Cooperation models are
university-industry cooperation model, where university and a private sector
organization come together and pre-competitive university-industry cooperation
model, where university and at least two private sector organizations come together.
(TUBITAK, 2023)

In order to encourage UIC, Ministry of Industry and Technology offers 75% of the
project budget to graduate students who develop a new product or technology
through Industry Theses Support Program (SAN-TEZ). Students apply to this
program with a partner from industry, which will cover the remaining 25% of Project
budget. Besides financial support, this program also provides graduates with

employment opportunities for the future.

There are also non-governmental organizations, which operate to enhance the
relations between university and industry in Turkey such as University-Industry
Collaboration Centers Platform of Turkey -USIMP-.

Turkish defense contractors including ASELSAN frequently apply and is found
eligible for TUBITAK 1501, 1503, 1505, 1602 programs, as well as SAN-TEZ
program of the Ministry.

On the laws and regulations side, Turkey had passed many laws to promote UIC as a
part of its science and technology policies. Even if UIC started to take place in Five-
Year Development Plans for the first time in 1980s, the first serious policy action
taken was the publishing of the Law on Technology Development Zones-TDZs (No.
4691) in 2001. It provides firms located at TDZs with tax incentives for R&D
activities. Aim of this law was to facilitate the cooperation between universities,
research institutions and private sector, especially the ones operating in high-tech

manufacturing industries.
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Following this, a number of laws and regulations - Law No. 5746 on Supporting
Research and Development Activities, Law No. 6550 Support of Research
Infrastructures, and Law No. 6769 Industrial Property Law (IP Code No 6769)
aiming to support innovative firms, protect intellectual property and enhance

university-industry cooperation were enacted. (OECD, 2021)

In Turkey, public research infrastructures are operated and supported by the Ministry
of Industry and Technology under Law 6550 - The Research Infrastructures Law.
Performance of those research centers is monitored regularly for the continuation of
their funding and number of projects they conduct with industry is one of the key
performance indicators. This is also a clear sign of how much importance is

attributed to UIC by the government.

IP Code No 6769 regulates trademarks, geographical indications, designs and patent
rights. It was prepared by the Turkish Patent and Trademark Office (the "Office")
and repealed earlier decree laws relating to intellectual property (IP). The IP Code
was approved by Parliament on December 22, 2016, and it went into effect on
January 10, 2017, after being published in the Official Gazette. (Erciyas & Alkan,
2017).

Principles of commercialization of knowledge created during collaborative studies
are mainly set by this Code, so that complexities disputes can be minimized between
university and industry. In this way, it indirectly nurtures IUC by being a guidance
for dispute resolution for the most frequently seen barrier to UIC, which will be

covered later on.

In order to encourage academicians to conduct more R&D projects with industry,
universities may adopt some formal policies such as setting a performance indicator,
which measure that academician’s time allocated for industry projects. In Turkey,
YOK annually ranks research universities according to their performances in three
main indicators, one of which is “interaction and partnership”. Under this, there eXist
sub-indicators directly focus on UIC including share of joint scientific publications

with industry, share of joint patent filings with industry, amount of public funds for
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UIC taken, etc. This can be a clear sign of how much UIC is given importance by

policymakers in Turkey.

2.5.3. Policy Support for UIC in Defense Industry

During WW?2, use of nuclear power for mass-destruction purposes has dramatically
changed governments’ science and technology policies in a way that they started to

devote more resource for military R&D.

Since countries’ self-sufficiency in military technology is considered a matter of
national security and technological superiority is considered a key element in
achieving defense effectiveness, governments allocate considerable shares of their
budgets to military R&D. As the top military spender in the world, constant increase
of the share of military R&D spending over total R&D spending of US government
can be showed as a proof of increased importance devoted to R&D and innovation in
defense industry. (SIPRI, 2022)

In addition, governments attribute considerable attention to defense-related R&D
since investment in this field has been considered to affect innovation in the broader
civilian economy. Development of civilian technologies such as the Internet, GPS,
semiconductors, which had dramatic impacts in the last industrial revolution have
their origins in military R&D.

Moreover, some critics argue that military R&D spending of a country is a catalyzer
for that country’s innovation and productivity of civilian industrial sector. In an
analysis among OECD countries, it was shown that 10% rise in military R&D results
in a 4% increase in private sector R&D. (Moretti, Steinwender, & Reenen , 2019)

Since faculties with strong ties with the industry are mostly from engineering
disciplines, it is not surprising to observe that UIC is mostly formed between R&D-
intensive firms and engineering faculties. The same situation is also applicable to

defense industry.
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Being among the top R&D-intensive sectors, defense industry is supposed to be one
of the pioneers in terms of intensity of collaborative R&D too. Knowledge transfer
from universities, particularly from engineering departments and departments related
to defense technologies is essential for defense industry since fundamental research
Is devoted considerable importance by defense firms in order to improve their
technological capabilities and introduce novel products and systems to maintain their

competitiveness.

Defense industry is of particular importance in nations’ overall science and
technology policy since superiority in global area is parallel to the competitiveness in
military and defense fields, which require sustainable science and technology (S&T)
capability through its R&D efforts. High quality of defense R&D, which also
contribute to technological advancement of other industrial sectors, can be achieved
by the support and contribution of all players in the NIS. One of the most frequently
used way of this is to take advantage of the research dynamism at the universities by

forming effective collaborations with them.

In the US, The Defense Advanced Research Projects Agency (DARPA) of the
Department of Defense supports the development of early-stage ‘advanced’ research
at low TRLs for the use of the military. (Budden & Murray, 2019)

In addition, Department of Defense fosters collaboration between academia,
industry, and government partners specifically on the fundamental research through
to-the-target grants. Its main support programs are Laboratory University
Collaboration Initiative -LUCI-, Multidisciplinary University Research Initiative -
MURI-, and Defense University Research Instrumentation Program -DURIP-.
(Department of Defense, 2022)

In Europe, The European Defense Agency (EDA), founded in 2004, supports EU
member states in the development of joint defense capabilities through The European
Defense Fund (EDF), which is the European Commission’s funding program for

defense R&D. This funding program of 8 billion Euros specifically targets
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collaborative capability development projects and collaborative defense research for
2021 — 2027. (European Commission, 2020)

In Turkey, the Presidency of Defense Industries encourages defense firms’
collaboration with universities through a special cooperation program called “The
Researcher Training Program for Defense Industry (SAYP)”. The program was
launched in 2011 and expanded to cover 31 universities and 35 defense firms as of
2018. ASELSAN and METU are among them. The main objective of the program is
to transfer knowledge between the defense industry and academia in a more
systematic way, while considering the current technological needs of the defense
industry. In frame of the program, subjects of the thesis are determined according to
the R&D needs of defense firms and thesis are regarded as research projects.
Students are employed by the firms that have signed the protocol and spend a part of
their work hours at the university. In this way, defense industry, universities, and the

government win all.

2.6. Role of Technology Transfer Offices in UIC

TTOs are intermediary structures between university and industry and actually one
of the principal institutions in charge of forming effective and sustainable UICs.
They are crucial parts of universities, responsible from commercialization of the
scientific knowledge generated at universities by marketing it to the industry. In this
way, they accelerate technology-based innovation and entrepreneurship activities in
their universities and bring academic inventions to the market for the use of society.
A competent TTO motivates and enables academicians in the university to
commercialize their inventions, which boost knowledge transfer from university to
industry. (Goktepe, 2010)

TTOs construct a portfolio of the research from their university to present firms
mainly via project submissions from academicians, which makes research
commercialization solely dependent on academicians’ motivation to commercialize
their research output. TTOs are responsible for carrying out intellectual property

applications for university research output and licensing them to external partners.
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TTOs also provide information and advice to the private sector on knowledge and
technology transfer subjects. In this way, TTOs nurture UIC by benefitting the both
sides. They facilitate UIC by finding external collaboration partners for university
and keeping firms informed and updated about collaboration opportunities with their
universities. They also undertake an important role in the process of signing
collaboration and IP sharing agreements for the joint research activities of university
and industry. Therefore, it can be said that they are in charge of establishing

sustaining collaborations without any disruption.

All research universities should have a well-functioning TTO to make sure of the
effective commercialization of scientific knowledge. The most widely used
performance measure for the efficiency of TTOs worldwide can be listed as a 1)
revenue generated, 2) licenses executed, 3) startups created, 4) invention disclosure
forms (IDF) received, and 5) patents issued. (Nag, Gupta, & Turo, 2020)

A study conducted among manufacturing firms located in Istanbul proves the
importance of university TTOs for well-functioning UICs. (Schaefer & Schaefer,
2022) Another empirical study conducted among Spanish public universities, it was
reported that successful R&D contracts depend on university and TTO

characteristics. (Mirabent, Garcia, & Soriano, 2015)

Government support for TTOs is also at great importance for facilitating the creation
and commercialization of new technologies. In Turkey, TTOs are supported by the
government via the 1513 - Technology Transfer Offices Grant Program of
TUBITAK. With this program, TUBITAK provides grants to TTOs, which create
collaboration between universities and private sector. In addition, in the Eleventh
Development Plan, it is said that “the organizational structure of TTOs will be
improved and supported in a performance-oriented manner”. (Presidency of Strategy
and Budget , 2019)

Private companies may also have internal technology transfer teams, in charge of
carrying out intellectual property processes for employee inventions, contacting with

university TTO s for having a license of a university invention, and all the paperwork
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of university collaborations including IPR and non-disclosure agreements between
them.

Because of the important role that they have in UIC, technology transfer teams were

also interviewed with, in frame of this thesis study.

2.7. Concluding Remarks

In Chapter 2, change in the mission of universities, models and channels of UIC,
advantages of UIC in terms of each participant, policy support in global, national,
and sectoral scales, and technology transfer mechanisms between university and

industry are discussed.

Once they were only education institutions, role of universities changed in a way that
they contribute to the society by developing solutions to societal problems through
scientific research. Today’s prominent technology giants are born through
commercialization of the research outputs conducted by universities in the

entrepreneurial environment created by universities.

Universities increasingly engage in industry along with their changing missions
towards the society. They generally collaborate with educational, entrepreneurial,
and research-related purposes. There are number of channels in which academic
knowledge is transferred to industrial firms such as collaborative research,
conferencing, training, facility sharing, etc. Among them, the most frequently used
channel is research contracts, through which firms outsource their R&D for industrial

innovation.

UIC can be described as a win-win game for all of its participants, as well as the
whole society. Universities are fundamental partners for businesses with the
knowledge they generate and new talents they provide at gaining competitive power.
On the other hand, industry is the biggest financier of academic research and
provider of employment for new graduates. Society benefits the most from UIC since

it boosts economic development and enhance the quality of people’s lives by creating
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a well-trained workforce which is capable of finding solutions to the most striking
challenges that society faces. Vaccines and medications developed against COVID-
19 through UIC can be shown as the most recent example for the advantages that

society gains from UIC.

For these reasons, governments all over the world support and promote UIC through
different mechanisms since university and industry are completely different
structures with different missions, principles, and strategies and need to be
incentivized properly to work in harmony. Government can get on the stage in UIC
through several roles such as funder, regulator, infrastructure provider, intermediator,
consultant, etc. Initial government efforts for accelerating knowledge transfer from
university to industry extent to 1980s in the US with Bayh-Dole Act. In Turkey,
BTYPK, Ministry of Industry and Technology, and Turkish Council of Higher
Education are main policymakers and implementers in UIC. Under the Ministry,
TUBITAK funds collaborative research through some goal-oriented grant programs

in order to boost commercialization of scientific knowledge.

In this process, university TTOs are indispensable players with their intermediary
roles between university and businesses. They facilitate commercialization by
matching R&D needs of the industry with the available intellectual property of the
academicians. In this way, both parties are able to find the best partners to
collaborate in joint R&D projects.

It is understood that universities carry a critical importance for a country’s economic
development and competitiveness not only through training the future workforce but
also creating knowledge that industry gets and transforms to commercial products
with advanced technology. Therefore, governments all over the world endeavor to
facilitate and accelerate the transfer of knowledge from universities to industrial

firms, especially in high-technology producing sectors including defense industry.

Despite all these facilitators, a great number of challenges and problems, which are
about to be discussed in Chapter 3, are encountered by university and industry prior,

during, and after collaboration.
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CHAPTER 3

CHALLENGES IN UNIVERSITY INDUSTRY COLLABORATION

It can be an expectable situation that collaboration of different structures with totally
different objectives, working cultures, expectations, and values will be challenging to
both of sides. Various stumbling blocks in front of establishing and sustaining

effective UICs can cause misunderstandings and suspicion on both sides.

In fact, both sides want to stay connected and accelerate the transformation of
research output into commercial products that drive economic growth. However,
because of some major organizational differences between them, many obstacles are
faced prior to and during the collaborative process. They should be carefully
identified before developing strategies and policies in company and country level to

nurture UIC environment in order to be able to address them properly.

In this chapter, challenges in UIC available in the literature are reviewed and mainly
grouped into four parts; finding the right partner, building and maintaining trust,

organizational differences, and intellectual property sharing.

3.1. Barriers About Finding the Right Partner

Finding the right collaboration partner, which can be difficult for both parties is not
only critical, but also determinant to the success of the collaboration. Since
collaborations are mostly initiated by firms for their projects on a new technology
development or solution of a technical problem, finding the right partner mostly

constitutes a matter for industry.

Before moving to the literature, it is important to describe what we mean by “right”

when we say “finding the right partner”. The right research partner for industry is
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probably the one not only with adequate technical capabilities but also with the
awareness of industry needs, practical applications, experience of working with the

industry and ability to adjust changes in the research environment.

For firms, it may be really costly to find the appropriate university partner with these
qualifications to collaborate on a specific research area. According to a study, main
reasons behind firms’ hesitation to collaborate with universities are lack of
knowledge about the research capabilities of the universities. (Kleiner-Schaefer &
Schaefer, 2022)

Some firms think that researchers at universities are not as skilled or knowledgeable
as their employees in their internal R&D teams. Although this is a prejudgment, it is
still constituting a serious barrier while they are searching for collaboration
opportunities with universities and research centers. (Temel, 2013)

Even if firms complain more, finding the right collaboration partner is a challenge
for universities too. According to a study conducted among academicians of one of
the universities in Turkey, most of the academicians thinks that there is a lack of
interest in UIC from both sides and it is really difficult to find an industrial partner,

which show interest to their area of research. (Kaymaz & Eryigit, 2011)

TTOs assist academicians on finding an industrial partner/funder for their research or
want to license their invention. At such times, technology transfer professionals need
to identify not only relevant firms, but the right contacts within those firms to

interact.

In a survey conducted among technology transfer professionals about the biggest
challenge they face during their role in UIC, 55% of respondents answered as
“Finding the right industry partner”, followed by “Limited time and resources” with
28%. When the same respondents were also asked about areas of improvement
regarding UIC, 94% of them the same answer, which is “better communication

around aims and expectations”. (Wilkinson, 2021)
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28%
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Finding the right  Limited time and Licencing Getting interest in Financing None
partner in industry resources technologies early-stage development and
technologies ~ commercialization

Figure 6 Biggest Challenges that TTO Professionals Face

In order to overcome this barrier, proper search strategies such as partner evaluation
method with specific criteria can be implemented for the search of a matching
partner. (Barnes, Pashby, & Gibbons, 2002)

3.2. Barriers Related to Trust

In bilateral relations, building trust is key to establish and sustain the connection.
Interaction between institutions has just the same logic. Misunderstandings as a
result of miscommunication might deteriorate trust and become detrimental to a
collaboration. Therefore, it can be said that trust is the major issue in front of all
research partnerships, no matter which sector or country they are formed. In order to
overcome this, open and transparent communication are crucial for building trust and

forming a successful collaboration.

A partnership cannot be sustained without making sure of the other party’s
trustworthiness and honesty. For this reason, lack of trust between firms and
universities appears as one of the most frequent barriers in front of forming
successful UICs. According to the results of a survey conducted among 200
companies in Turkey, building trust is reported as the major barrier preventing

research collaborations between university and industry. (Temel, 2013)

Especially in research partnerships, industry’s concerns regarding any breach of

confidentiality by the university might deteriorate industry’s trust to the it. It is
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understandable when it is considered that firms allocate considerable budgets for
university research projects and do not want to take the risk of any leakage of
research output or facts that differentiate them from their competitors since these can

cause serious commercial losses.

In order to overcome this barrier, firms often use non-disclosure agreements (NDAS),
which are legally binding contracts that limit the use and disclosure of confidential

information to keep breakthroughs out of the eyes of their competitors.

The signing of an NDA between two parties guarantees the protection of all sensitive
information regarding the firm and the research carried out. NDAs also prevent the
misuse of those information by university side through the means of legal sanctions.
Besides the advantages it offers, signing of NDAs might disturb the university side
because they think that it

e contradicts with the university’s academic research mission,

e limits researchers’ academic freedom,

e prevents a possible academic publication that might contribute to universal
knowledge accumulation,

e overpromises the protection of research output,

e makes researchers open to legal sanctions. (Office of the Vice Chancellor for
Research and Innovation, 2021)

Being so important in collaboration process, NDAs should be carefully prepared and
personalized according to the needs of the parties involved. However, the actual
problem about NDAs is who are and are not involved in the negotiation process,
more than what is negotiated because agreements are sometimes brokered by
university administrators, not by the researchers who will work under that
agreement. This situation may cause unintended violations of the terms of the NDA

and result in legal repercussions. (Lutchen, 2018)

On the other hand, building trust is a hard business that requires a long time and

cannot only achieved by the force of written documents. Therefore, awareness and
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familiarity of university and industry to each other can also become critical for
building sustainable collaborations and can only be achieved by setting an open two-

way communication.

Absence of adequate information about the collaboration partner and open
communication do not only deteriorate collaborative efforts, but also make the idea
of collaboration unappealing to both sides. Worse than that, perception of
inadequately skilled collaboration partners increases the barrier to using UICs for
innovation. Specifically, perception of inadequately skilled universities from the eyes
of firms can lead to considerable collaboration barriers and prevent the emergence of
successful UICs from the beginning. (Kleiner-Schaefer & Schaefer, 2022)

It is very important for firms to frankly state the requirements of the project,
including the technical requirements and their expectations from the university in
their collaborations. Unclearly defined requirements of the project by the industry
can cause delayed or under-quality research output and failure of the project in the
end. This situation will create dissatisfaction in both sides and discourage them for
any future collaboration. Therefore, sustaining a clear communication channel is a

big part of building and maintaining trust.

3.3. Differences Between University and Industry

It is difficult task to bring two structures with different objectives and cultures
together and expect them working in harmony. In order for this to happen, there
should be cognitive similarities and common goals, which will be adequate to

motivate both sides and defined prior to the collaboration.

Successful UICs involve lower R&D costs, generate higher levels of innovative
output (George et al., 2002) and have a greater capacity to commercialize intellectual
property (Etzkowitz, 2003). However, not all UICs achieve their goals because
university and industry are characterized by different missions, organizational

structures and management systems, as shown in Table 2. (Villani , 2014)
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Table 2. Main Differences Between University and Industry

\ \ University Industry
Basic research for Applied research for
Cultural Objectives publications profit
Differences | Motivation Academic career Competitive advantage
Reward System | Number of citations Financial return
Institutional | Organization of
Differences | Work High level of freedom Low level of freedom
Goal-oriented and
Language Used | Ambiguous and complex | concise
Operational | Transparency Dissemination of research | Protection of research
Differences | Rules output output

For most of the time, expectations, requirements, and objectives of university and
industry differ from each other considerably. Those differences are reflected in their

motivation, work culture, profit-orientation, mission and objectives.

According to the results of a survey conducted in five research universities in the US,
different stakeholders of UIC have different perspectives and preferences on the
output of the joint project. In the same study, main obstacles to efficient UIC were
defined as cultural differences, bureaucratic inflexibility, poorly designed reward
systems, and ineffective management of university TTOs. (Siegel, Waldman,
Atwater, & Link, 2003)

On the other hand, in a PhD dissertation written on the role of trust in university-
industry research partnership performance, differences between university and
industry that cause conflicts in collaboration are identified as differences in their
objectives, cultures, locations, and processes. (Wilcox, 2016)

3.3.1. Differences in Objectives

Firstly, objectives and motivations of university and industry differ in almost all
angles. While commercial businesses are largely motivated to acquire knowledge
that can be exploited to gain a competitive advantage, universities are primarily
driven to produce new knowledge and to educate. (Dasgupta & David, 1994) In the
broadest sense, main objective of university is to produce academic publications,

while that of industry is to make profit.
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Therefore, academicians prefer to conduct basic research in their area of interest and
contribute to the universal knowledge accumulation, which contribute to their
academic career. Most of the time, obtaining a major research outcome is not enough
for businesses. They need those outcomes to be transformed into practical usage in
the forms of commercialized products and systems or material improvement in
productivity. Therefore, industry seeks after tangible innovations resulting from

applied research, which provides them with a competitive edge over their rivals.

The output of collaborative research can be in the form of a technical paper or a
source code of a computer program, that needs to have a business application or an
innovation in a commercial product or process. At this point, firms might be
disappointed with the outcome since not every research output can be directly used

in their products or systems and creates an impact on business performance.

According to a study conducted on MIT’s 106 collaborative research projects with
different industrial firms, it is reported that only 20% of the projects led to major
business outcome as firms expect at the beginning such as a solution to a technical
problem, a new intellectual property or an improvement on an existing process.
(Pertuze, Calder, Greitzer, & Lucas, 2010)

3.3.2. Differences in Cultures

There are considerable differences between work cultures of academy and industry
by their nature. Those differences can be in the forms of the organizational rigidities
coming from the past, inability to give up from some established practices, degree of
risk aversion, weight of bureaucracy, encouragement of creativity, etc. (Barbaroux,
2020)

A study conducted in Turkish aviation industry found that different institutional
cultures together with resulting pressures for both sides are main barriers to effective
UICs. (Peksatici & Ergun, 2019)

As the clearest difference, academic culture encourages openness; researchers are
motivated to share and publish new findings. In contrast, corporate culture is more

conventional; they need to monetize their innovations. (Elsevier, 2021)
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Therefore, when it comes to transparency rules, academic environment promotes
transparency, and researchers are motivated to share their findings and ideas in order
to enrich the intellectual accumulation of the society that they live in. Corporate
culture, on the other hand, requires a degree of confidentiality since they are profit-
oriented structures and need to make money out of their inventions. Because of these
differences, they face a number of challenges during their co-working.

Academic world has a long-term vision, in contrast to business world, which mostly
focuses on short-term financial objectives. For this reason, firms might think that
universities do not fully understand their business goals. In addition, academicians
are not used to work in tight deadlines. As a result, firms become dissatisfied with
the amount of time that the university responds or completes any required task since

delayed responses may result in missed opportunities and revenues.

Being an education-driven and profit-driven entities, university and industry are in
fact two worlds with different ways of working, mainly stemmed from the
differences between their objectives and cultures. There are also clear differences

between their internal processes.

Those differences become more apparent as the bureaucracy and hierarchical
structure complicate along with the size of the company. Since SMEs mostly engage
in smaller project base, the number of decision-makers is less, and internal processes
are simpler than large enterprises, forming collaborations with them seems to be
easier for universities. (Pegas & Henriques, 2006) However, it is important to note
that collaboration with SMEs has its own drawbacks such as R&D capability gaps

with universities.

Back to our topic, initiating an R&D collaboration with an external party could
require to complete a long approval process along with a considerable administrative
burden to large enterprises with structured processes. Especially if the firm is to
provide the entire funding for the collaborative project, the approval process might
take even a longer time since this kind of decisions can be subject to the approval of

senior management. As the process takes longer time than academicians are used to
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in their universities, they can lose their motivation towards taking part in an industry

research project. It ultimately decreases the success of collaboration.
3.3.3. Differences in Locations

Until now, how proximity/ distantness between cognitive and cultural factors affect
UIC has been explained. Nonetheless, physical proximity also matters for an
effective co-working of two different structures as it facilitates interactive learning.
(Boschma, 2005)

Even if global pandemic has changed how people and organizations communicate
and carry out their businesses substantially and they have gained the habit of setting
online meetings rather than coming physically together, being geographically near
still matters for bilateral relations of organizations.

Undoubtfully, being in the same place and making an eye contact enhances the
efficiency of co-working since it eliminates potential misunderstandings that can
arise in long-distance interactions such as teleconferences and online meetings. For
this reason, it won’t be surprising to see that firms prioritize the universities in their

regions to collaborate with.

According to the results of a survey conducted among Norwegian firms, interactions
at the regional scale dominate those at other geographic scales for UICs, such that 7
out of 10 interactions are formed between universities and firms located in the same

region as shown in Figure 7. (Alpaydin & Fitjar, 2020)

ﬂ Regional

7006 = National

= International

Figure 7 Distribution of UIC at Geographical Scale
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Being geographically near facilitates collaboration not only because it enables a
more effective work-setting. There are other advantages that it provides.
Geographical proximity
e enables university and industry researchers to mutually use their research
infrastructure more,
e prevents waste of time and resources for travel to make a face-to-face
meeting,
o facilitates the transfer of physical documents and other stuff when there is a

need.

In conclusion, it can be said that geographical proximity plays an important role in
facilitating UICs. When it is looked from the other side, it can be said that
differences in locations discourage firms to form a collaboration. Even if they do, it
is very probable to face with some sort of delays and misunderstandings during the

collaboration. (lammarino, 2010)

Especially defense industry firms tend to collaborate with the universities
geographically near to them more than others because of confidentiality concerns
over the projects carried out with the universities. When transfer of a file is needed
promptly in one of those projects, they prefer transferring it via physical data storage

devices, instead of e-mailing it.

3.4. IP Sharing

During any R&D project, it is likely that an invention or intangible creation to occur.
They need to be protected by law in order to reap the full benefit out of them.
Inventors should be fully compensated for their creations to encourage further
innovation activities. Therefore, effective management of IPR is essential for the
success of UICs. Debates over 'who owns the outcome of research?' emerge sooner

or later in almost all research partnerships.

Between businesses and universities, IPR concerns may serve as an impassable

barrier, especially if the technology is difficult to commercialize. In a survey of
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participants from 38 projects funded by US government between 1996—1999, it was
concluded that 32% of the survey respondents stated that IP stands as a serious
barrier in front of UICs. (Hall, Link, & Scott, 2001)

Firms usually claim the full control over IP if the invention is related to a product or
process of the business. In some cases, inventors can be fully or partly compensated
for their creations by the employer. It completely depends on firm’s policy and
approach to the issue. In any case, terms related to IP ownership are pre-defined in

employee’s work agreement.

However, when the intellectual creation emerges during a collaborative project, IP
sharing may become problematic and cause debates between two parties since their
objectives regarding intellectual property may differ beyond the ultimate goal of
innovation. A common industry approach to ownership of IP rights is “we own what
we pay for”. Having financed the research project, industry usually claims exclusive
ownership of any foreground IP, as well as protecting their background IP at the

beginning of the collaboration.

However, they miss an important detail that even if the firm pays for that research,
university completes it by using its existing infrastructures and researchers, meaning
that there is a serious resource used from university side as well. (Glover & Keiller,
2013)

Universities, on the other hand, are usually reluctant to take part in a collaboration, in
which the collaboration partner takes away their IP or force them to license their
technology. Prior to partnership, both parties might face with paradox of openness,
which refers to the dilemma of uncovering their background IP for the benefit of the
current project and protecting the knowledge accumulation of their organization.
(Gretsch, Tietze, & Kock, 2020)

Their purpose of using the joint IP also differ in a way that universities mostly want
to use the IPRs for their future research, while firms want them for commercial use.

Conventions and appreciations of each party over IP also differs such that firms
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probably see IP as a source of income while universities see it as an opportunity to
disseminate the results of their research. Moreover, academicians might even want to

share or publish the research findings even before IP is legally protected.

In order to construct a successful collaboration base, they need to reach an agreement
with each other regarding the allocation of IPRs of joint projects. The way that these

agreements are made is affected by the legal environment of the country.

Each country’s own legal framework on intellectual property determines the sets of
rules regarding owning, exercising and protecting all kinds of IPRs. These laws and
regulations are applied when a conflict over IP ownership arises among multilateral
inventors. As mentioned in Policy Support part, IP Code No 6769, which has been in
effect since 2017 defines the legal framework in IP ownership and sharing in Turkey.
It is a fact that firms are more assertive on IP ownership because they are profit-
driven entities and need to get return on their investment at the end of the day. They
conduct R&D projects in order to earn money by using the resulting invention in

their own products and maybe licensing it to the third parties.

On the other hand, universities’ claim over IPR is totally understandable since
license fee is an important source of revenue, which can be used to finance further
research and universities can also get additional funding by patenting their
inventions. Therefore, capability of a university TTO to license the scientific

discoveries in the university is pretty crucial.

A study conducted by the Milken Institute found that for every million dollars spent
on research, universities in the US receive higher licensing income than the
equivalent amount for universities in Europe, which can indicate that the use of
patents by universities in the US is more effective than Europe. (DeVol, Lee, &
Ratnatunga, 2017)

Another important point to keep in mind is that a considerable part of patent filings

of universities has been registered by industry, especially in the cases of UIC. On
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those filings, university researchers only appear as the inventors, not as the patent
applicants. (Yang, Hamdan-Livramento, Feuvre, Wunsch-Vincent, & Zhou, 2021)

Universities can commercialize the output of their research only by licensing to the
industry or forming an academic spin-off company. For the IPRs in collaborative
projects, patent licensing royalty rates need to be determined so that royalty

payments to be made to the university.

In university-industry joint inventions, industry is the one that manufacture and sell
the commercial product by using the related patent. Therefore, it is supposed to make
royalty payment to the university for the use of the joint patent. Typically, royalties
are agreed upon between university and industry as a percentage of revenue or profit

obtained from the sale of the product, in which the joint patent was utilized.

A fair royalty rate can be identified by comparing previous similar agreements done
by others, alignment with industry or internal practice or calculating from scratch.
According to the previous industry experiences, methods of comparison with similar
deals and industry alignment are not that reliable when one of the parties is not an
industrial institution. (Salauze, A Simple Method for Calculating a "Fair" Royalty
Rate, 2011)

There is a worldwide rule of thumb of 25% in IPR valuation as a fair royalty rate to
charge in for IP assets, which suggests that licensee pays the licensor 25% of the
sales income or profit. The reason why 3:4 rule is used is that the licensee takes the
majority of the risk involved in developing the product and bringing it to market.
However, it is only a rule of thumb and become a starting point to the actual
calculation, which takes into account individual circumstances. (Royalty Range,
2021)

The method and amount of payment to be made for the related invention are
determined by calculating the value of that invention within the overall value of the
product or system sold. Different royalty calculation methods can be combined for

the IP evaluation, as illustrated in Figure 8. (Heberden, 2018)
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Figure 8 IP Evaluation Process

Besides this, several valuation suggestions, which are either qualitative or
quantitative are available in the literature. Qualitative methods are preferable at the
early stages of the related technology, when information is limited. As the
technology develops, quantitative approaches including i) Income, ii) Market, iii)

Cost approaches are applied more.

According to a study, the most preferred methods for IP valuation in Turkey are DCF
method, the 25% rule and replacement cost method, which can change according to

the purpose of valuation and availability of data. (Koc & Yildirim, 2018)

Even if royalty sharing over joint IP is subject to negotiations between university and
industry, the real problem emerges when each party thinks that it has had more
contribution to the project and claims more share on future revenue from prospective

licensing.

According to a study, firms think that university TTOs overestimate the contribution
that university researchers bring to the project and claim unrealistic returns on IP. On
the other hand, academicians might think that it is not fair that firms claim full
ownership over IPRs just because they finance the underlining research. (Hall, Link,
& Scott, 2001)

58



As a general practice, each party has the right to license the joint IPR to the third
parties. However, as another problematic area, defense firms might be more
conservative about other firms’ use of their invention in the cases when national
security matters. Therefore, they require university to take a written permission when

they consider licensing the joint patent to a third party.

In most of the contract-based UIC projects, sponsored research agreements include
special terms related to the determination of background IP and ownership of
foreground IP among university and industry. Therefore, once there is a consensus
between two parties in the beginning, there won’t be any problem during and after

the project.

EU Commission recommends research collaborators to clarify all issues related to
IPRs prior to the project. For the cases of contract research, it suggests the resulting
IP to be owned by the private sector. However, it also warns that if industry partner
finance and owns the foreground IP, then university should reserve the right to use
that IP for non-profit purposes such as scientific publications. (Managing
Collaboration between Research Institutions and Industry — IP Related Collaboration
Contracts, 2011)

In general, collaboration partners give rights to each other to use the joint IPR.
Countries might have different laws and regulations regarding the joint IPR
ownership. For example, while EU laws require to take consent of the other party for
commercializing the joint IPR, there is no legal requirement for it in the US.
(Managing Collaboration between Research Institutions and Industry — IP Related
Collaboration Contracts, 2011)

However, having a clear distinction from the beginning of the collaboration may not
always be the case. In those situations, bilateral negotiations between legal
departments of each institution can take months or even years. (Glover & Keiller,
2013) As a result, what matters the most at the end of the day is being able to reach a

“win-win” deal for the favor of both sides.
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3.5. Other Challenges

The other barriers in front of building effective UICs, which are indicated in the
literature are summarized in Table 3 below. Their degree of effect over
collaborations may show difference according to the type, dynamics, participants,
and location of collaboration. Every UIC is not affected in the same way when there
is underdeveloped government funding mechanisms or insufficient communication.
Some collaborative research projects in specific industries might become more prone
to the changes in policy environment compared to the ones in other sectors. For
example, policy environment for UICs in a critical sector for national security like
defense industry or in a critical sector for human health such as pharmaceutical

industry matters a lot more than other sectors.

Table 3. Top Barriers to Effective UICs

Insufficient Science and technology policies of governments should

policy support | prioritize and encourage UICs.

Poor Poor communication may cause misunderstandings to occur

communication | more and deteriorate trust between parties.

Limited Perception of under-skilled collaboration partners leads to

capabilities prejudice and increases barriers for UICs.

Lack of Any research deprived of sufficient financing is convicted to fail

adequate because of the shortages it will cause in human resource,

financing machinery, equipment, software, etc.

Unrealistic Unrealistic expectations of both parties regarding the outcome of

expectations cooperation can lead to disappointment and demotivation about
the project. (Cudié¢, Ale$nik, & Hazemali, 2022)

3.6. Challenges in UICs in Defense Industry

While all these barriers underlined so far are valid for defense industry as well, there

are some additional barriers coming from the specific nature of defense.

Firstly, defense industry is an area in which knowledge is mostly considered
confidential and should be kept within the company. However, biggest motivation of
university researchers for conducting an R&D project with industry is to share the

research results with their community and contribute to universal knowledge
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accumulation by making scientific publications. Therefore, this divergence between
perspectives of transparency may cause discrepancies and needs to be taken seriously

and dealt with properly for sustainability of collaboration.

Such concerns might cause delays in signing of R&D collaboration contracts
between university and industry. The Federal Demonstration Partnership's 2012
Faculty Workload Survey found that the faculty, which perform research pertaining
to national security face a heavier administrative burden than those who do not. The
potential limitations and administrative burdens associated with defense research can
limit the pool of universities and researchers who are able and willing to collaborate,
and they can even lead universities to back out of collaborative partnerships. (Gupta,
Sergi, Tran, Nek, & Howieson, 2017)

Secondly, development time for a specific military technology at the universities
may sometimes come too long for a defense firm to sustain its competitiveness. For
this reason, working in collaboration with universities may be subject to limitations

regarding timing and deadline of the projects.

Thirdly, universities usually conduct early-stage research between TRL 1-3, which
results in creation of new knowledge, while defense industry mostly seeks for
applied research between TRL 6 — 9, which is applicable to the current military
systems. Therefore, collaboration should actually be realized in between, meaning
TRL 4 — 6 and universities need to move away from their focus on pure research and

approach to industry applications more. (El-Ferik & Al-Naser, 2021)
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Lastly, open communication, which is key to the success of any collaboration may
not always be possible in defense industry because of its confidentiality concerns. In
the cases when strategy of the firm is not preferred to be shared with third parties
including its research partners, outcomes of the research might not able to meet the
firm’s expectations. Findings of a study supports the phenomenon that the two-way
communication should be definitely established to enable both parties to continue

collaborations. (Shartinger, Rammer, Fischer, & Frohlich)

3.7. Concluding Remarks

In Chapter 3, current literature on challenges and barriers in UIC is reviewed.

Even if both parties want to stay connected many obstacles are faced prior to and
during the collaborative process because of some major organizational differences
between them. They are mainly grouped into four parts; finding the right partner,
building and maintaining trust, organizational differences, and intellectual property

sharing.

Finding the best research partner is reported as one of the most frequently faced
barriers in front of UIC. Especially firms find really costly to find the appropriate
university partner with the required qualifications to collaborate on a specific
research area. At this point, TTOs steps in and fill that gap between them by
conducting commercialization activities. Academicians, on the other hand, are

complainant from lack of adequate interest from industry for university research.

Maintaining open and transparent two-way communication are crucial for building
trust and forming a successful collaboration. Its absence constitutes serious blockage
in front of building a co-creation setting during collaborations. Having correct
information about capabilities of the research partner and building expectations
accordingly are also found as main prerequisites for building trust between two
parties because uncovered expectations discourage them for further engagement with
each other. Industry expectedly does not want to initiate a project with a university, if

it has doubts about the completion of the project with success or about

62



confidentiality issues. Signing a non-disclosure agreement between two partners
guarantees the protection of all sensitive information regarding the firm and the
research carried out. They are frequently used by defense firms because of security

concerns caused by potential information leakages.

There are serious differences that stand as a barrier in front of building and
sustaining effective UICs. They can be grouped into three as cultural, operational,
and institutional differences. Cultural differences include the ones between
objectives and motivations. In the broadest sense, main objective of university is to
produce academic publications, while that of industry is to make profit. Firms tend to
be disappointed with the research outcome when they are not directly used in their
products or systems and academicians can be disappointed when they are treated as

sub-contractor companies by industry.

In the literature, geographical proximity is also found as an effective motivator and
facilitator for both parties to interact with one another. A study conducted in Norway
revealed that 7 out of 10 interactions are formed between universities and firms

located in the same region. (Alpaydin & Fitjar, 2020)

When it comes to IPR sharing, it seems to be an impassable barrier, especially if the
technology is difficult to commercialize. Industry is more assertive on IP ownership
because they are profit-driven entities, while license fee is an important source of
revenue for universities. In order to prevent disputes, research partners should clarify
all conditions and rights over foreground IP. Industry thinks that academicians
overestimate their contribution to the project, as academicians find industry’s

demand of having full ownership of the joint IPR.

There are other challenges such as insufficient policy support, unnecessary
bureaucratic burden, lack of adequate financing, lack of capabilities in the literature.
In defense sector, administrative burden might be heavier than other firms,

development times for military technologies might be longer.
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CHAPTER 4

METHODOLOGY

This section describes the methodology and organization of the study.

Case study has become more prevalent in UIC studies in recent years, helping to
provide a better understanding about its multidimensional process. Therefore, this
thesis study is based on a case study of R&D collaborations between ASELSAN and
METU and aims to investigate challenges in university — defense industry
collaborations and propose policy and strategy recommendations to the government
and collaborators.

The human-centric nature of collaboration makes the use of qualitative data
collection a necessary instrument to have meaningful insights since it is the best way
to uncover valuable insight. Therefore, qualitative analysis method is chosen when

the course of the study is considered.

In this qualitative research, interview method is used to collect qualitative data.

Interviews were prepared based on the take-aways from the literature review.

4.1. Literature Review

A comprehensive literature research was conducted and data collected through the
interviews was compared with the findings in the literature. The search for relevant
papers, articles, proceedings and reviews was carried out using Google Scholar,
Research Gate, Scopus, and other journal websites. Case studies from defense
industry of variable countries and best-practices of UIC were reviewed. Literature

was reviewed in three parts.
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First part states the theoretical background and provides information about the sector
and the company. In order to construct a solid base for the study, literature review is
started with a brief description of defense sector, its current situation in global and
national areas, R&D and innovation activities in the sector and continued with the
introductory information about the company and the university as well as their UIC

practices.

Second part provides an overall analysis on how notion of UIC emerged with the
evolving mission of universities, what role governments play, which channels are
available for collaboration, which policy tools are used to support UIC in the world,
in Turkey, and in defense sector and what role TTOs play in facilitating the

collaborations.

Third part sheds light on the challenges and barriers related to forming and
sustaining effective UICs. Then, most frequently mentioned barriers were grouped

into five parts to enable readers to have a better understanding of the subject.

4.2. Data Collection

In this study, data was collected through in-depth semi-structured interviews with
UIC participants from ASELSAN and METU.

The rationale behind selecting interview method for the study is because it is an
excellent way to gather detailed information on personal experience of the
participants and reflect their insights on the topic. Data collection through interview
allows researchers to adjust following questions according to the responses or
formulate follow-up questions on the points emerge during the conversation. It also
provides researchers with the opportunity to interrogate motivations behind the

respondents’ answers to the questions.

Before deciding on the method, disadvantages and advantages of the interview

methods are searched in detail. As a result, semi-structured interview method was
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decided since it includes a blend of closed- and open-ended questions, accompanied
by follow-up why or how questions. (Newcomer, Hatry, & Wholey, 2015)

In addition, semi-structured interviews provide participants with enough freedom to
express their views and experiences about the collaborations they involved in and
encourages two-way communication. Multiple choice and yes/no questions were
used to make sense out of the answers and reach meaningful results. Multiple choice
and yes/no questions were mostly followed by open-ended questions in order to
gather a deeper insight about participants’ thoughts, have an understanding on the
reasons behind their answers and learn their experiences they want to share about the
subject. Therefore, type of information generated out of the interviews might differ

between participants. Interviews lasted for about half an hour each.

In this qualitative research, individual experience of the participants to UIC from
both sides is important for the data collected. The addition of them to the framework

enhances its validity, and provides necessary insights for policy recommendations.

ASELSAN and METU have been collaborating since the establishment of
ASELSAN in many different ways. As mentioned previously, contract-base
collaborative R&D projects and thesis studies of employees, which have been
supervised by METU academicians were focused in this study. In order to make
correct and unbiased analysis of these collaboration channels, interface mechanisms
dealing with commercialization of knowledge and technology transfer activities on

university and industry sides were deeply analyzed as well.

23 interviews from industry side and 18 interviews from university side were

conducted in frame of the research.

For this purpose, on industry side, one-on-one online meetings with project managers
who involved in contracted university projects, employees who completed their
graduate studies while working, and technology transfer teams at ASELSAN; on
university side, one-on-one online meetings with academicians who involved in

contracted industry projects, thesis advisors of ASELSAN employees, and
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employees in university TTO were organized. The findings from the literature review
and the results from this qualitative research collaboration were analyzed.

Interviewees profile at ASELSAN consists of
e R&D personnel, who took part at least one collaborative project with METU
e Employees, who completed his/her post-graduate study at METU while
he/she was working at ASELSAN

e Employees, who work at technology transfer teams.

10 projects from contract R&D projects funded either by ASELSAN or a TUBITAK
funding mechanism and 10 projects from graduate thesis studies of ASELSAN
employees were included in the sample according to certain criteria. The contract
projects are selected by looking whether they get TUBITAK grant and the ones that
granted were selected. While projects were being determined, at least one project
from each business unit conducted between 2017 and 2022 were selected, since it is
easier to reach information about more recent projects than older ones. Our project
sample is representative with its inclusiveness of all business units and all types of
projects (contract projects, TEYDEB projects, self-financed projects, thesis projects)

and covers almost more than 10% of the projects matching with our criteria.

Almost all interviewees were engineers with more than 10 years of R&D experience,
especially on collaborative projects. Interviewees from technology transfer teams
were also experienced in carrying out processes related to the signature of NDA,
R&D project contracts, and managing IPR sharing issues with universities. The
importance of the collaboration experience of the participants in this qualitative

research proves the validity of the data gathered.

With the same logic, interviewees profile at METU consists of
e Academicians, who took part at least one collaborative project with
ASELSAN
e Thesis advisors, who were part of a thesis study of an employee at
ASELSAN
e Professionals, who work at METU TTO.
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4.3. Design of the Interview Questions

Interview questions relating to the conceptual framework of the thesis were prepared
by using the variables that make the research align with its objectives. The questions
are designed for analyzing the participants’ perception of the other party and their
impression regarding the collaborations they took part. With this intention, open-
ended questions were combined with close-ended questions, which enable a more
precise and classifiable answers and enhance the possibility of generating a more

comprehensive database for analysis.

Questions aiming to explore the reasons behind the conflicts that arise before and
during the collaboration and their solution offers for them were also asked to the
participants. Some follow-up questions, which were not planned but emerged during
the interview were asked to the participants, which enabled a more insightful
analysis. The questions were pilot-tested with a project manager from ASELSAN in

order to make them more appealing and purposeful.

In the beginning of the interview, participants were informed about the topic and
framework of the thesis. Interviews were started with demographic questions in order
to have an insight on their age, gender, graduation degree, length of service, and title.
In the rest of the interview, there were questions about general perception of
university and industry about collaborating with each other, challenges they face in
those collaborations, encouraging and discouraging factors for collaboration, and

areas for improvement.

Semi-structured interviews, each lasted between half an hour and an hour, were
conducted in participants’ native language, Turkish, via Skype or Zoom. During the
interviews, interview form was shared with the participants through screen sharing so
that they can answer the questions more easily by seeing them. Their answers were
not recorded but noted on the forms during the interview because of confidentiality

concerns.

Questions to the participants of university and industry are slightly different from

each other with the aim of gathering targeted answers. Questions also differ within
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university and industry according to roles and backgrounds of the participants, as
shown in Table 4.

Table 4. Groups of Interviewees from University and Industry

Interviewee Groups in Industry

R&D engineers, who engaged in METU in at least one contract-base
Group 1 | project

Group 2 | R&D engineers, who got their MS or PhD degrees at METU

Group 3 | TTO professionals, who took active role in relations with METU

Interviewee Groups in University

Group 1 | Academicians, who worked in a contract-base project of ASELSAN

Academicians, who carried out advisory of a MS or PhD thesis from
Group 2 | ASELSAN

Group 3 | TTO professionals, who took active role in relations with ASELSAN

As a result, six different interview forms were prepared for three different
interviewee profiles in both university and industry, which can be seen in Appendix
B.

4.3.1. Industry Side

On industry side, 23 employees at ASELSAN from different backgrounds and with

different levels of experience were interviewed.

Firstly, R&D engineers from design, production, and project management
departments, who engaged in METU in at least one contract-base project were
interviewed. The questions are intended to identify the following points:

e Their experience regarding university interactions,

e The significance they attach to university collaborations,

e The availability of budget for university projects,

e The way and degree of difficulty of finding the right academic partner,

e Their assessment about how factors highlighted in the literature affect UIC,

e Their expectations from their academic partners and their success at meeting

them,

e Their assessment on the performance of research teams at the university
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e The most frequent challenges they encounter during university collaborations
and how they overcome them

e Their assessment about how factors underlined in the literature constitute a
problem in UIC

e Their thoughts about the policies of their company in terms of encouraging
university collaborations

e Their opinion about the incentives provided by the government for UIC

e Their suggestions for improving the effectiveness of collaborative projects

Secondly, R&D engineers who carried out their post-graduate studies at METU
while they were working at ASELSAN were interviewed. The questions are intended
to identify;

e The contribution of their studies to their work

e Attitude and policies of the company at motivating employees to continue

their academic career
e their communication with their advisors
e the problems they face with the university side during the sharing of the IP,

which came out during the thesis study

Thirdly, engineers and lawyers working in the field of technology transfer were
interviewed. The questions are intended to identify;
e The most frequent problems they encounter during IPR sharing in contract-
base projects and thesis studies with the university
e The method they use to determine royalty shares of each party
e The effectiveness of the negotiations they with the university TTO

e Their opinions about the current legal framework related to IPR

4.3.2. University Side

On university side, 18 academicians at the Middle East Technical University, who

took part in collaborative studies with ASELSAN were interviewed.
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Firstly, academicians from different departments, who took part in at least one

contract-base project of ASELSAN were interviewed on Zoom. The questions aim to

shed light on almost the same points as the questions of industry, but this time from

academic perspective. They are intended to identify;

Their experience regarding interactions with industry,

The significance they attach to UICs,

Their assessment about how factors highlighted in the literature affect the
success of UICs,

Their expectations from their industry partners and their success at meeting
them,

Their assessment on their contribution to the products/systems of the industry
The most frequent challenges they encounter during university collaborations
and how they overcome them

Their assessment about how factors underlined in the literature constitute a
problem in UIC

Their thoughts about the policies of their university in terms of encouraging
academicians for industry projects

Their opinion about the incentives provided by the government for UIC

Their suggestions for improving the effectiveness of collaborative projects

Secondly, advisors of MS and PhD thesis studies of ASELSAN employees were

interviewed to identify

Their opinion about the selection of thesis topics according to the needs of
industry

Their assessment about the academic contribution of thesis

their communication with their thesis students

the problems they face with the industry side during the sharing of the IP,
which came out during the thesis study

Thirdly, the specialists at industry collaborations unit and the director of the

university TTO were interviewed to reflect their views on:

The most frequent problems they encounter during IPR sharing in contract-
base projects and thesis studies with industry
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e Their expectations from their counterparts in industry
e The effectiveness of the negotiations they with the industry

e Their opinions about the current legal framework related to IPR

4.4. Data Analysis and Report

Answers to the interview questions were analyzed to validate what the literature says
about university — defense industry collaborations and add more to which are

available in the current literature.

Methods for qualitative data analysis are deeply searched in order to find and use the
best fit for analyzing the findings of this research. There are mainly five data analysis
methods used in qualitative research; which are content analysis, thematic analysis,
narrative analysis, grounded theory analysis, and discourse analysis. Even though
plenty of software packages are available, it is not a prerequisite for undertaking
qualitative analysis. (Noble & Smith, 2014)

In this study, content analysis method was applied to the notes taken for the answers
of open-ended questions in the interviews. Content analysis is a qualitative analysis
method used to identify the presence and repetition of certain words and concepts in
a written context gathered through any of qualitative data collection techniques
including interviews. (Bengtsson, 2016) The rationale behind choosing this method
is because some of the interview questions, especially the open-ended ones aim to

learn participants’ opinions and stories that made them have those opinions.

In order to analyze the qualitative data by using content analysis, | coded it into
manageable code categories for analysis. Coding is a set of rules to analyze the
content in a given text and examines the content in terms of frequency, direction,
intensity, and space. Qualitative data gathered from open-ended questions was coded
manually in order to identify the patterns, emotions, and point of views. The analysis

can be realized as shown in Figure 9. (Content Analysis, 2023)
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Identify Determine Code the Check Analyze
and Collect Coding Content Validity & and Present
Data Categories Reliability Results

Figure 10 Steps in Content Analysis Method

In terms of reliability, 80% is an acceptable margin since coding errors cannot be
completely eliminated but they can only be minimized when human nature of

researchers is considered. (Content Analysis, 2023)

On the other hand, responses to the close-ended questions in the interviews were

analyzed on Excel and results were illustrated in charts.

4.5. Concluding Remarks

Chapter 4 is about the methodology of the study. It also covers the steps followed
during the study. Qualitative analysis is preferred because of the human-centric
nature of collaboration. First of all, A comprehensive literature research was
conducted. Data collected through semi-structured interviews with UIC participants
from ASELSAN and METU. Interview questions include open-ended questions
beside multiple choice and yes/no questions to get a deeper insight about
respondents’ experience on UIC. 23 interviews from industry side and 18 interviews

from university side were conducted in frame of the research.

On industry side, 23 employees at ASELSAN from different backgrounds and with
different levels of experience were interviewed. Interviewee profile at ASELSAN
consists of R&D personnel, who took part at least one collaborative project with
METU, employees, who completed his/her post-graduate study at METU while
he/she was working at ASELSAN, employees, who work at technology transfer

teams.

18 academicians at the Middle East Technical University, who took part in
collaborative studies with ASELSAN were interviewed. Interviewee profile at
METU consists of the academicians, who worked in a contract-base project of
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ASELSAN, who carried out advisory of a MS or PhD thesis from ASELSAN, and
employees at the university TTO.

The questions aim to understand their assessment on the performance of their
research partners in collaborative projects, as well as the problems they face, areas of
improvement they observe, and their expectations from their partners.

For the analysis of the qualitative data gathered, content analysis method is applied
to the notes taken for the answers of open-ended questions in the interviews, which
aim to investigate the challenges that UIC participants face and their expectations
and suggestions for the solution of those problems and compare them with the

literature.
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CHAPTER 5

ANALYSIS OF FINDINGS AND DISCUSSION

Data collected through interviews from university and industry sides was firstly
analyzed separately. Thereafter, the findings were combined in order to draw

meaningful results.

5.1. Analysis of the Interviews with Industry

5.1.1. Demographic Analysis

Before proceeding to the interview, major demographic questions were asked to the

participants in order to have a deeper understanding of their profile.

According to the results, descriptive characterization of the collaboration partners in
industry are presented in Table 5. These figures reflect information about all of the

24 interviewees in industry side.

According to the results, majority of respondents were male (83%) and engineer
(96%), which is an expected result when the characteristics of defense sector are
considered. 74% of the respondents were between the ages of 30 and 40, which is
parallel with their titles, 39% being lead engineers with 10-20 years of total
experience. Our interviewees have high academic standings that, only 9% of them
have Bachelor’s degree. 61% of them have Master’s degree and 30% of them have
PhD degree.
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Table 5 Demographic Characteristics of Interviewees in Industry

Frequency Percent
Age
Below 30 2 9%
30-40 17 74%
40-50 2 9%
Above 50 2 9%
Gender
Male 19 83%
Female 4 17%
Department of Graduation
Engineering 22 96%
Basic Sciences 0 0%
Social Sciences 1 4%
Degree of Graduation
Bachelor’s Degree 2 9%
Master’s Degree 14 61%
PhD Degree 7 30%
Other 0 0%
Duration of Total Employment
Below 5 3 13%
5-10 years 3 13%
10-20 years 14 61%
Above 20 3 13%
Duration of Employment at ASELSAN
Below 5 6 26%
5-10 years 5 22%
10-15 years 9 39%
Above 15 3 13%
Department of Work
Design 11 48%
Project Management 4 17%
Production 1 4%
Other 7 30%
Title
Assistant Specialist I-11 / Engineer I-11 3 13%
Specialist I-11 / Expert Engineer I-11 4 17%
Sr. Specialist / Sr. Expert Engineer 3 13%
Leader / Lead Engineer 9 39%
Sr. Leader / Sr. Lead Engineer 3 13%
Manager 1 4%
Director 0 0%
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When it comes to department of work, distribution of the respondents is intentionally
determined, since employees who take place in university collaborations mostly
work at design and project management departments. Design engineers are the ones
that directly and actively work with the university research teams on technical
aspects of the projects. Project managers usually deal with planning and monitoring
project activities and make sure that the project proceeds as planned. The option
“other” includes the employees working in the field of technology transfer. They are
working in engineering management teams of the business units, legal affairs

directorate, and technology & innovation management directorate.

5.1.2. Qualitative Analysis

All interviews conducted in frame of the research aim to investigate how important is
UIC for each party, their expectations from each other, barriers they face during
UICs, and their suggestions to overcome those barriers. Findings of the interviews
will be discussed in three parts, since the questions and findings of each group shown

in Table 4 are different.

5.1.2.1. Analysis of Group 1

Industry — Group 1 consists of R&D engineers, who engage in METU in at least one
contract-base project in technical or project management roles.

1. UIC Involvement: 80% of the respondents have taken place more than three
collaborative activities with a university so far. The type of activity that they
conduct with universities most are contract-based research, joint research,
joint IP -patent or utility model-, and joint scientific publication respectively.
In addition, 90% of respondents have involved in a university project, which
was funded by TUBITAK.

2. Perception of UIC: Industry perceives transfer of knowledge from
universities as an important part of their work. According to the results, half

of the participants sees knowledge generated in universities as “important”
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for industry, while the other half sees it as “very important”. 60% of the
participants evaluate the contribution of university research output to their
company projects considerably good and find them directly applicable to the

algorithms and systems they develop in industry.

Respondents were asked to state that to what extent do the factors mentioned
in the literature have an impact on success of collaborative research activities
in their opinions. Responses were given on four-point likert scale as shown in
Table 6.

Table 6. Evaluations of the Industry on the Factors Impacting UIC

Most effective factors on

collaboration mentioned in the Never  Sometimes Usually  Always
literature (%) (%) (%) (%)
Shared mission and objectives - 10 80 10
Building trust - - 60 40
Setting clear objectives - 10 40 50
Open communication - 10 60 30
Perception of inadequately skilled 20 40 20 20
collaboration partners

Time and resource limitations - 20 50 30

According to the results, it can be concluded that the most effective factors on
UIC in the literature except perception of inadequately skilled collaboration

partners were seen as effective and determinant by our respondents as well.

Our findings validate which is found in the literature that, R&D
collaborations between university and industry are mostly formed for the
development of technologies between the maturity level TRL 3 — TRL 6. In
addition, even if the number is lower, there are also UIC projects, which are
basic research, corresponding to the technology maturity level between TRL
1 — TRL 3 and system test and qualification studies, corresponding to TRL 7
—TRLO.

Finding the Right Academic Partner: It can be said that finding the right

academic partner, which is reported as a serious barrier in front of building
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effective UICs in the literature is also reported as a barrier in our case study.
70% of the participants stated that they had difficulties finding the academic
partner to work with for their projects. They said that the main reason for that
is because academicians focus on making academic publications in their
fields instead of following the industry applications. As a result, they are
mostly not capable of creating incremental innovations, which is demanded
by the industry. It was also reported that finding the right academic partner
for the projects started to get harder since experienced academicians retire
and antecedents are not experienced as they were. In order to overcome this
difficulty, a respondent suggested that;

Inside ASELSAN'’s network, it would be very useful to have an academic
information portal, which includes a database about which academicians
work in which areas and enables employees to share their experience and
assessments regarding the performances of academicians, they have worked
with in their university projects. In this way, we would have an idea about the
academicians prior to projects. If a colleague from a different department
had a problem with an academician that | plan to collaborate, | would know

it beforehand and reconsider my decision accordingly.

Personal connections are reported as the most frequently used way of finding
the academician to collaborate for their research projects. Those connections
can be the ones, who previously took part in a project of other teams at
ASELSAN, who were their lecturer from undergraduate times or who were
thesis advisors of a colleague working in their project team.

A respondent remarked that;

Besides personal connections, workshops organized by R&D collaborations
teams with the academicians studying on ASELSAN'’s focused technology

areas are pretty useful for matching us with the right contacts in academia.

Government Policy Support: Respondents stated that their projects were
funded via TUBITAK grant programs including 1501, 1505, 1003 and SAN-

79



TEZ. 80% of the respondents had at least one difficulty in the process of
getting TUBITAK grant. The most frequently encountered problem is
reported as delays in grant payments. Majority of the respondents stated that
this situation caused delays in project timelines and disruptions in project
deliveries. They said that if ASELSAN had not become the main financier of
the projects, delays would have not been compensated.

Some respondents stated that application process is too long and too much
information is required on project proposals, which discourages researchers
from applying for a grant. As a matter of fact, one respondent underlined that;

For most of the time, the amount of funding is not worth to the time spent on

filling the application forms to have it.

They also reported that some of the mediators assigned to the projects by
TUBITAK do not work in harmony with the project partners in university
and industry. Regarding the amount of the grant, none of them think that it is
enough for covering the expenses related to projects.

Moreover, 70% of the respondents think that the amount of public research
grants is not enough to motivate the parties to collaborate. In this regard, one
of the respondents remarked that;

Supports will be more efficient if the number of grant programs is decreased
and the amount of grant for each program is increased. Certain technology
areas should be prioritized and supports should be focused in those areas.
Another respondent suggested that;

Special grant programs for basic research should be launched for the

applications of large enterprises, since basic research paves the way for

enhanced industrial innovation in high-tech sectors.
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7. Geographical Proximity: All of the participants think that being

geographically near to the university facilitates and enhances the
effectiveness of the collaboration. 80% of the respondents think that
ASELSAN takes advantage of the research potential in Ankara by forming
close relationships with them. A respondent explained his answer with an
example that;

We have conducted two projects with the same academician, first one was
through online meetings and the second one was through face-to-face
meetings. We gained more effective results in the second project, in which we
had a chance to discuss our ideas in person and demonstrate our calculations

to each other on the white board.

Other advantages of being geographically near to university partners were

stated as the prevention of time losses caused by unnecessary mailing traffic.

They also think that having close relations with the universities in Ankara is

also a necessity for attracting the skilled workforce to the company.

Expectations of the Industry: Respondents were asked to rank their 3 most
important expectations from universities regarding research collaborations.
The most frequently mentioned expectation was related to the delivery of
research output in accordance with the pre-determined deadlines in frame of
project plans. Secondly, respondents stated that they expect research outcome
coming from universities to be more appealing to the practical needs of
industry, instead of only theoretical results without any applicability. Thirdly,
they expect academicians to be real experts, who closely follow latest
developments in their own fields. The other expectations were stated as
research outcome to become cost-effective and financially feasible solutions
and proper delivery and documentation of research outcome in right formats.

70% of the respondents thinks that university side meets their expectations.

Evaluation of the Collaboration Partner: 70% of the respondents evaluated

the performance of university research teams at expected level, while 20%
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thinks that it is above their expectations and 10% thinks that it is under their
expectations in terms of technical know-how and competence. General
assessment of industry regarding the performance of university research

teams at meeting the requirements of the projects is shown in Figure 10.

m]l
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Figure 11. Assessment of the Industry about the Performance of University

10.

When interviewees were asked whether the academicians worked for the
project themselves or assigned the tasks to his assistants, they answered it as
“both”. They said that it was ok that the research assistants to involve in
industry projects, but they definitely expect academicians to check the results
before sending it to the industry side. They added that some academicians
completely leave the projects to the assistants and this decreases the quality

and reliability of the research outcomes. One respondent pointed out that,

Sometimes, outcomes might be delivered to us without academician’s check.
In these situations, close follow-up and proper feedback of the technical
project teams in industry become critical. Otherwise, project can proceed

with mistakes and result in unwanted delays.

Communication: When respondents were asked about their communication
with their research partners in the university, all of them stated that they
sustain a clear and healthy two-way communication with them until the

project ends. One respondent stated that;
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11.

12.

We have an idea about the working styles of many academicians and we pay

attention to choose the ones that we can form an effective communication.

Majority (90%) of them also believe that they precisely and clearly share
their expectations from the university through official documents such as
project description documents, technical requirement documents, project
plans, etc. On project plans, deadlines and all other requirements regarding
the delivery of outcomes are clearly indicated. Therefore, they stated that
there should not be any misunderstandings or delays regarding the project

outcomes.

Support of University Administration: 60% of the respondents think that
academicians have difficulties at allocating enough time for industry projects.
Half of the respondents said that academicians are demotivated because of
the fee cut applied by the university on the funds provided by the industry for
the research projects, while the other half believes that academicians give
their price offers by considering that those fee cuts. As a result, 50% of the
respondents stated that they find university administration’s approach to
industry collaborations supportive, while 20% of the respondents find it

unsupportive.

Support of Industry: 60% of the respondents think that vision of senior
management and R&D policies of the company are supportive for university

collaborations. While a respondent stated that;

Our company is one of the leading companies in the country in terms of
working with universities. It allocates considerable budgets for university
projects and supports its employees to continue their graduate studies as they

are working.

However, another respondent complaint that;

Even if the annual budget allocated for R&D projects is high and having at

least one university partner is a requirement to get funding for the projects,
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13.

the conditions for getting approval are too hard to meet. Too much detail
about the project is required in the first place, which discourage us to initiate
a project. Therefore, | believe that approval process for self-funded R&D
projects should be simplified. In addition, there is usually not enough time

remained for university projects because of the workload.

50% of the respondents believe that their collaboration partners in academia
find the payments made for the projects satisfactory. 50% of the respondents
find research infrastructures of the company is adequate and equipped enough

for using in university projects.

Source of Problems: Respondents were informed about the most underlined
factors in the literature that cause a problem in UICs and asked to assess the
frequency of each of them according their own experience. The results are
shown in Table 7. Accordingly, some of the factors highlighted in the
literature were also evaluated as potential sources for problem in their
collaborations such as financial constraints, violation of deadlines,
bureaucratic burdens, and sharing of IPR. On the other hand, other factors
like communication failures, know-how gaps, cultural differences, unrealistic
and unclear expectations were not perceived as major problem sources by our

interviewees.

Table 7 Potential Problem Sources in UICs

Potential problem sources in UICs Never ~Sometimes Usually ~Always
(%) (%) (%) (%)
Financial constraints 30 20 50 0
Communication failures 30 40 10 20
Violation of deadlines 10 40 30 20
Bureaucratic burdens - 40 40 20
Know-how gaps 50 30 10 10
Cultural differences 50 50 - -
Unrealistic financial expectations 40 40 20 -
IPR Sharing 20 20 30 30
Unclear expectations 20 60 20 -
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14.

15.

When respondents were asked about which side was more responsible from
the problems arising in UIC, 60% of them said that university side was more
responsible, 30% of them said that university and industry were equally
responsible. 50% of the respondents stated that those problems were solved

out by the efforts of university and industry together.

IPR Sharing: Half of the respondents stated that they had been involved in a
UIC project, which resulted in a joint invention and official patent
applications were made for 50% of these projects. Majority of them reported
that they did not have any trouble or problem with the university side
regarding the sharing of income and expenses related to the IPR because they

were explicitly stated in the agreement. At this point, a respondent stated that;

In contract-based R&D projects, ASELSAN usually claims and gets the full
control over any resulting IP. Some academicians reflect this to their price
offers by giving up from IPR in the first place.

Confidentiality: When the respondents were asked if they have any problems
regarding the signing of NDA, half of them answered it as yes and when they
were asked whether they had any doubt regarding the violation of NDA terms
by the university, 70% of them answered it as No. However, remaining 30%

had serious challenges. For example, a respondent gave an example that;

As far as we heard from his students, our project partner in the university
used the outcomes of our joint research in his lecture notes, which is

completely contradictory with the confidentiality terms in our NDA.

Another respondent remarked that;

I personally observed that the academician connected to the Internet through
the project lap-top, which he is not allowed to do for the projects above a

certain level of confidentiality.

It can be inferred these statements that, academicians might not be aware of
the terms of the NDA, most probably because they are not included in the

negotiation process between university TTO and industry.
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16. Trust: 70% of the respondents stated that they did not have any trust issue

17.

with their collaboration partners in the university but they added that

academicians are very enthusiastic about disseminating the outcomes of the

joint research through scientific publications, which is very normal since one

of the mission of universities is contribute to universal knowledge

accumulation. On these occasions, we just want them to ask for the approval

of ASELSAN before making any publication.

Other Difficulties: When the respondents were asked about the main

challenges and barriers, they face in university collaborations in addition to

what they were asked during the interview, they gave these answers:

Know-how losses because of the changes in the academician’s research
team (brain drain)

Long-lasting processes within the company, especially the ones related to
procurement (price offers are required to be on the R&D project
proposals for approval process)

Too demanding and discouraging approval process for initiating self-
financed R&D projects

Long-lasting project negotiation processes caused by the discussions
especially on the terms of IPR sharing

Necessity of close follow-up and reminding the deadlines to the
university side in order to get the research deliveries on time

Failure of university research teams on meeting the expectations of the
industry side regarding the TRLs

Lack of adequate number of researchers for certain technology areas in
defense

Too much work load of employees that leaves almost no time for
conducting university projects or writing a project for TEYDEB grants
Lack of sense of responsibility in some academicians

Some academicians’ inability to transform their theoretical knowledge
into practical knowledge

Non-sensitivity of some academicians for confidentiality rules
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e Problems related to documentation, delivery of research outcomes in the
formats different than what is required by the industry
e Delays in project timelines, caused by academicians’ lack of experience

in industrial applications

5.1.2.2. Analysis of Group 2

In Group 2, employees who collaborate with METU academicians for their thesis
studies were interviewed. The findings were listed below:

1. Determination of the Thesis Topic: When the respondents were asked how
they determined their thesis topics, we got different answers. We saw that
some of the thesis topics were proposed by the university, while some of
them were proposed by the firm. In both cases, a consensus was reached in
the end.

A respondent said; “There was a need for a new design in one of our ongoing
product development projects and my manager asked me to study it in my
master thesis. Since the subject was match with research areas of my

supervisor, | chose that design as my thesis topic.”

Another one said; “My supervisor proposed me a subject, which is one of his
areas of interest. Then, I asked for my manager’s approval and he accepted

it.”

Even if university -the supervisor- and industry -the student and his
managers- have eventually come to a consensus in some way, there were also
interviewees reporting that they could not get approval of their managers for
their thesis topics. For example, a respondent remarked that; “I started my
masters to study one of the topics from my area of interest but my manager of
that time did not find the topic suitable for our ongoing activities. At the end
of the day, | had to change it and study another area, which had potential to

provide useful outcomes for the projects at the work.”
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These cases belonged to the times before the foundation of ASELSAN
Academy. Now, thesis topics of all employees are subject to the approval of
the Executive Board of ASELSAN Academy, which evaluates the suitability
of topics with the Technology Roadmap of the company.

However, it was understood that employees do not always choose the topic of
their postgraduate thesis in accordance with their current tasks at work. The
proof can be found in the following interview question. When the
respondents were asked how they assess the contribution of their studies to
their areas of work at ASELSAN, they gave 3.4 points on average out of 5.
This is probably caused by the employees choosing the topics not related to

their own jobs.

Once university and industry agree on the thesis topic, the employees are
expected to carry out the responsibilities of their academic studies along with
the professional commitments of their jobs. At this point, they have to
abandon their leisure activities to be able to spare enough time for their
academic studies. Almost all respondents stated that it was difficult to study
for master or doctorate degree while working in a full-time job. For this
reason, half of the respondents stated that they could not manage to finish
their postgraduate education on time and had to request for an extension.
However, there were also respondents emphasized that, the more someone’s
thesis topic is related to his work, the easier to make the time management,

since they have the opportunity to make time for their thesis studies at work.

Graduate students evaluate the general interest and contribution of their
supervisors for their thesis as 4.4 and their communication as 4.3 on average
out of 5, meaning that once they were able to agree on the subject, they

sustain an effective communication required for co-working on a joint study.

Majority of the respondents stated that they find the company policies

supportive and motivating for employees to have a postgraduate degree in
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their areas of work. When they were asked why they think so, they answered
it as;

Our company gives permission to the employees, who have to attend classes
in frame of their postgraduate studies. Employees are also given extra points
in their performance evaluation when they graduate -6 points for Masters, 12
points for PhD- | think, they clearly reflect the supportive attitude of the

company and top management.

. According to the results, theses of the majority of the respondents resulted in
a scientific publication such as article and conference paper and an invention
such as patent and utility model. When it comes to sharing of IPRs regarding
the joint invention of the employee and the supervisor, half of the
respondents reported that they confronted a problem with the university. One

of them explained the problem he had like this;

In the beginning of the thesis, my supervisor asked me to sign an agreement
in order to ensure that | am not going to claim any right on any foreground
IP that comes out as a result of the thesis work. However, when we really had
a joint-invention, legal unit of ASELSAN stepped in and made the agreement
| signed before invalid. Afterwards, negotiations to sign a new agreement
started but university TTO and company lawyers have not agreed on terms

yet.

5.1.2.3. Analysis of Group 3

In Group 3, employees who work at the departments that carry out technology

transfer operations in the firm were interviewed. They are working in engineering

management teams of the business units, legal affairs directorate, and technology &

innovation management directorate. The findings were listed below:

1. Respondents were asked about the most frequent problems they face in IP

sharing with the university in contract-base projects and thesis projects

respectively.
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For contract projects, if the terms are pre-determined in the collaboration
contract in the beginning, there will be no need to discuss IP sharing
conditions. As a general practice, industry claims full control over resulting
IP since they sponsor the project. Otherwise, the process works as follows:
Firstly, technical teams fill the royalty forms, which is used to determine the
royalty share of each party out of the commercialization of the joint
invention. Afterwards, agreement model is determined and royalties are
calculated by using the inputs in the forms by the technology transfer team of

the firm. Finally, negotiations start based on the calculations.

Two possibilities exist on sharing commercialization rights between ASELSAN and
university partners. Right to commercialize IPRs can fully belong to the industry or

both sides jointly.

In those cases, different royalty rates are calculated, different agreements are signed
and different procedures are followed as shown in Figure 9 below. In the same way,

related costs for official registry are equally shared unless stated otherwise.

Two types of IP agreements
x ' \\\.‘
Commercialization of IPRs Commercialization of IPRs co-
owned by the industry owned by university and industry
Certain royalty shares paid by the No royalty shares paid to each
industry to the university in case other, 40% of the license fee paid
of licensing or product sale to the industry in case of licensing

Figure 12. Process for IP Agreements Between University and Industry

Royalty Calculation: Royalty rates are calculated by Technology Transfer Unit by
using the inputs provided by the related engineering unit, which is the owner of the
invention. Inputs consist of the technical and commercial parameters about the
invention. Each parameter, which is scored by the inventors, is weighted with a
certain rate determined by the Technology Transfer Unit. As a result, royalty rates
are calculated as a weighted average of those parameters, shown in Table 8.
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Table 8. Royalty Calculation Parameters at ASELSAN

TECHNICAL Point | Weight
Technology Readiness Level 0
Commercialization Potential 0
Innovation Level 0
Competitiveness of the Technology 0
Technical Scope of Protection 0
COMMERCIAL Point | Weight
Market Size 0
Market Growth 0
Market Feedback 0
Number of Rivals 0
Investment Needed for Development 0
Investment Needed for Manufacturability 0

2. They underlined that University TTO should be aware of the that things work

differently in defense industry than other high-tech sectors. Use of one of the

inventions by competitors is something completely intolerable in defense

industry because of the security concerns.

3. There is generally no agreement signed on IP sharing prior to the inventions

occurred during a thesis study. Bargaining over IPRs begins once the

technology transfer teams in each party are informed about the occurrence of

an invention. The process within the firm from occurrence of the invention

until the official registry for IP protection is illustrated in Figure 13 according

to the descriptions of the respondents.

Notification of the
management abour
the invention by
the inventor

Making the official
application for
patent registry

=

-

Deciding whether

applying for patent

registration by the
management

Signing IPR
agreement
between university
and firm

=

-

Conducting pre-
research regarding
the innovativeness

of the invention

Starting the
negotiations with
university TTO by
legal department

=

Evaluation of
employee
inventions by the
IPR Board

¢

-

Approval of
General Manager
for patent
application

Figure 13. The process of application for IP protection for joint applications
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However, respondents stated that;

Academicians may neglect informing their university TTO about the occurrence of
the invention. Moreover, they might expect students to inform both sides, even if
every inventor is responsible for informing its own TT team. Sometimes, when we
contact with the university TTO, we see that they are not informed about the
invention. This situation causes delays in patent filing process. When it comes to
application, related expenses are shared as 50%-50% among university and

industry.

In fact, the biggest problems arise during the bargaining process for IPR sharing.
Specifically, terms of ownership and royalty shares as well as licensing are the most
problematic topics that take a long time to reach a consensus. A respondent
highlighted that;

Once the patent is registered, the university might want to license it to third parties,
since licensing is a considerable source of income for universities. However, we do
not want universities to license our joint patents on their own. As a result, it takes a
long time to come to an agreement. We accept to pay royalties out of the sale of

related products and systems but there has not been such a sale so far.

There is a general perception in industry’s technology transfer units that expectations
of the university are too much in terms of commercialization. However, a respondent
admitted that ASELSAN’s firm position about having the full control over the

commercialization rights makes the negotiation process harder.

All respondents agreed that METU TTO is the most challenging but at the same time
the most experienced and professional TTO that they interact with. Therefore, they

see all these negotiations as opportunities for organizational learning.

Regarding the legal environment, majority of the respondents agree on the fact that
laws and regulations regarding intellectual and industrial property protection in

Turkey, namely Industrial Property Law: 6769, Turkish Commercial Code 6102, and
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Employee Inventions Regulation are pretty clear and effective to ensure the fair
protection of IPRs and stimulation of innovation activities and there is no legal gap
in this field.

Respondents listed the areas of improvement as follows:

e Student and academician should inform the technology transfer units in their
own organizations immediately when an innovation occurs during the project
or the thesis study.

e A more practical method for calculating the share of an invention in the
whole product or system should be developed and adopted.

e Awareness of both sides should be raised about commercialization of joint
inventions.

e There should be a corporate strategy and roadmap about royalty calculation.

e Employee inventions can be ranked according to how much they contribute to
the current operations of ASELSAN and their inventors can be rewarded

accordingly.

5.2. Analysis of the Interviews with the University
5.2.1. Demographic Analysis

Similar demographic questions were asked to the respondents in university side in
order to have an idea about their profile and make comparisons with the profile from

industry participants.

According to the results, which are illustrated in Table 8, majority of respondents
were male (95%) and engineer (89%), which is an expected result when the profile
of METU academicians, who involve in collaborations with ASELSAN. 42% of the
participants were above 60, indicating that our interviewee base mostly consists of
academicians with over 30 years of experience. In parallel to this, majority of them
(63%) have the academic title “Prof. Dr.”
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Table 9. Demographic Characteristics of Interviewees in University

Frequency Percent
Age
30-40 5 26%
40-50 2 11%
50-60 4 21%
Above 60 8 42%
Gender
Male 18 95%
Female 1 5%
Department of Graduation
Engineering 17 89%
Basic Sciences 1 5%
Social Sciences 1 5%
Academic Title
Dr. 0 0%
Assistant Prof. 2 11%
Associate Prof. 3 16%
Prof. 12 63%
Other 2 11%
Department of Work
ME 3 16%
EEE 9 47%
CE 3 16%
Other 4 21%

Currently, almost the half of the interviewees work at Department of Electrical and
Electronics Engineering, followed by Mechanical and Computer Engineering. The

remaining 21% work at TTO and research institutions under the umbrella of METU.

5.2.2. Qualitative Analysis

Three different interview forms were used for three groups of respondents, as it was
in done in industry side. Some questions were same with the questions asked to the
respondents in industry, with the aim of making a comparison between their views
on the same subjects. The ultimate aim was finding answers to three research

questions of the thesis.
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5.2.2.1. Analysis of Group 1

University — Group 1 consists of the academicians, who have involved in at least one

joint R&R projects with ASELSAN. The main findings compiled from the answers

were listed below:

1.

Involvement in UIC: 90% of the respondents have involved in more than
three collaborative projects with industry so far. The type of activities that
they involve in with an industry partner most are contract-based research,
joint research, joint scientific publication, and joint IP -patent or utility
model-respectively. In addition, 70% of respondents have involved in a

TUBITAK project with an industry partner.

Perception of UIC: University perceives transfer of knowledge from
university to industry as a crucial way of knowledge exploitation. According
to the results, 70% of the respondents see knowledge generated in universities
as “very important” for industry. However, when they are asked about the
degree of contribution that university research makes to the projects
conducted in industry, their assessments are not as positive as the industry’s.
Majority of the respondents think that university research cannot contribute to
industry as it is supposed to do. One of them explained the underlining

reasons as;

“Our industry's demand for R&D is weak and there is also not enough
research in universities to meet the needs of the industry. This is due to the
fact that the industry in Turkey does not have such a demand. R&D-oriented

growth vision is weak in our industry since its main focus is gaining a quick

profit.”

Benefits of UIC for universities from the view of academicians were also

questioned. Their answers are listed with their own words below:

Providing case studies for academic research: “A real engineering should
bring solution to a meaningful problem, which is provided by industry
through contract research projects. A theoretical solution is developed first,
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and then it is transformed to a practical solution with the feedback given by

1

the industry. This two-way knowledge transfer benefits both sides.’

Providing financial resources: “Industry funding supports academic
research and motivates university researchers. It also contributes to the
facilities of the faculties through the share cut by the university
administration, which then increases the ability of university researchers to

develop prototypes.”

Providing employment opportunities: “In terms of our post-graduate student,
UIC enables them to work on industry projects while they are carrying out
their academic studies. Gaining a certain level of experience in a specific
technology area through those projects provides them with various

employment opportunities in industry.”

“In terms of academicians, UIC enables them to see the areas of use in
product development stages. Industry projects provides a solid reference for
academicians, as well as inspiration and technical background for their

future projects.”
. Academicians were asked to evaluate the factors mentioned in the literature
in terms of their impact on the success of collaborative research activities.

Responses were given on four-point likert scale as shown in Table 6.

Table 10. Evaluations of the University on the Factors Impacting UIC

Most effective factors on

collaboration mentioned in the Never Sometimes Usually Always
literature (%) (%) (%) (%)
Shared mission and objectives - 10 30 60
Building trust - 10 20 60
Setting clear objectives - - 60 40
Open communication - 10 30 60
Perception of inadequately skilled 30 50 20 )
collaboration partners

Time and resource limitations - 10 10 80
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According to the results, it can be concluded that the most effective factors on
UIC in the literature except “perception of inadequately skilled collaboration
partners” were seen as impactful on the success of UICs by our respondents.

One of the respondents underlined the necessity of having a shared mission
by saying; “On order for a UIC to be successful; universities should be able
to respond well to ever-changing needs of the industry, while industry should
share the R&D vision of universities by adopting R&D-oriented growth

strategies. ASELSAN is one of a few companies with this vision in Turkey.”

. As previous studies in the literature suggested, the answers of the
academicians show that the industry projects that they have involved so far
were mostly between TRL 5 — TRL 6, followed by TRL 8 — TRL 9. They
actually complaint on this situation by saying that “Industry comes to us for
the immediate needs related to their projects with very tight schedules.
Instead, it would be much more effective, if collaborations were formed in
earlier stages of technology development. In these occasions, collaboration

may not result in outcomes as effective as expected by the industry.”

Geographical Proximity: Answers of the academicians to the question about
the effect of geographical proximity on the success of UIC validates the
existing literature. In our interviews, 80% of the respondents said that
locating in the same city with the industry partner enhances the effectiveness
of the collaboration by enabling academicians to work on industry’s research
and test infrastructures, motivating physical co-working, and facilitating

transfer of critical documents.

For example, an academician from Northern Cyprus Campus of the
university said that they sometimes suffer from being far away from the firm
facilities because they were devoid of necessary research infrastructures for

conducting the projects.

Support of University Administration: Half of the respondents find the

attitude of university administration toward industry collaborations
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supportive, while the other half find it unsupportive. With the same logic,
half of the academicians think that their academic burden is too much to
allocate time for industry projects. Some of them said that they have
administrative duties beside their academic responsibilities, which make time

management even more difficult for them.

About the factors impacting their motivation for industry collaborations, cuts
made by the university administration on research project fees for circulating
capital of the university seriously demotivate academicians to start new
industry projects. 60% of them indicated that they are demotivated by those

cuts and added that at least the cut rate should be decreased.

Academicians think that opening new courses or adjusting the curriculums of
the existing ones according to the evolving needs of the industry is also an
indicator for the supportiveness of university administration. However, some
respondents do not find the university policies regarding the course contents
as flexible as they are supposed to be for facilitating UICs.

Evaluation of the Collaboration Partner: 50% of the academicians stated
that their industry partners meet their expectations regarding the

collaboration, while 40% stated that they could not.

When they were asked whether they think that industry makes enough effort
to transfer knowledge from universities, 80% of the respondents answered it
as “No”. They think that industry should look at university collaborations
more long-sightedly and invest more in long-term development projects for

cutting-edge technologies.

When they were asked to make self-evaluation of their performances in
industry projects, 90% of them said they think the research outputs that they
delivered to the industry satisfied them.

Communication: When academicians were asked about their communication

with their research partners in the industry, 70% of them stated that they

98



10.

sustain a clear and healthy two-way communication with them until the
project ends. 90% of them think that industry clearly expressed its
expectations from the university research team and underlining technical

requirements in a complete manner before the projects start.

Confidentiality: When the respondents were asked if they have any problems
regarding the signing of NDA, 90% of them answered it as “No”. Only one
academician perceives these agreements as an interference to their academic

freedom.

Source of Problems: Respondents were informed about the most mentioned
factors in the literature that create problems in UICs and asked to assess each

of them according their own experience. The results are shown in Table 10.

Academicians do not see the factors except financial constraints, bureaucratic
burdens, and unclear expectations as source of problems in UIC, meaning
that factors such as communication, deadlines, know-how and cultural
differences, financial expectations, and IP Sharing do not constitute a

remarkable problem in their industry projects.

Table 11. Potential Problem Sources in UICs from University Perspective

Potential problem sources in UICs Never — Sometimes Usually Always
(%) (%) (%) (%)
Financial constraints - 10 60 30
Communication failures 10 70 20 -
Violation of deadlines 20 50 20 10
Bureaucratic burdens - 20 50 30
Know-how gaps 40 60 - -
Cultural differences 60 20 20 -
Unrealistic financial expectations 80 20 - -
IP Sharing 50 10 30 10
Unclear expectations 10 30 60 -

The most challenging part in the whole collaboration process was shown as

“bureaucratic burdens” by almost all participants. They complaint that;
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11.

“Signing process of the contracts takes too long because of the internal
approval process of the firm. Even if R&D is not an ordinary service,
university projects are subject to procedures applied for ordinary service
procurement. Assurances are required but this is against the nature of R&D,
which is a risky business. Sometimes, there may not be any tangible outcome
at the end of the research, but the collaborative learning for both sides should
be seen as a gain, which may enable more efficient outputs in the future.

Therefore, universities should not be treated as sub-contractors”

A respondent also stated that;

“I involved in several industry projects when I was in US. Negotiations
between university and industry for the research contract was lasting two
months at most. Here, those negotiations take more than one year because of
long-lasting approval processes. When the research contract is agreed upon,
we even have difficulty to remember the research topic, which | believe

extremely demotivates both parts for collaboration.”

When the academicians were asked about which side was more responsible
from the problems arising in UIC, 70% of them said that industry side was
more responsible, 30% of them said that university and industry were equally
responsible. 30% of the respondents stated that those problems were solved
out by the efforts of university and industry together, while 50% said that the

problems have not been resolved yet. A respondent added that;

“We have two groups of teams we were in contact in industry; one is
engineering, one is administrative. Technical teams were more solution-
oriented and has more constructive approach towards the solution of the

problems. They acted as a bridge between administrative teams and us.”

Support of Industry: Academicians were asked about their ideas regarding
the supportiveness of industry through its payments made for contract base
research projects. Half of them stated that they find the project fees sufficient,

while the other half said they don’t.
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12.

13.

80% of the respondents claimed that industry does not accept the financial
offer they deliver for the projects, and it always tries to bargain on the
amount. One respondent highlighted that they had difficulties on obtaining
the necessary equipment at the beginning of the project and said that this
problem can be resolved if the industry makes a kind of down-payment prior
to the project.

70% of the respondents find research infrastructures of the firm adequate and
equipped well enough to work on for collaborative projects. They graded it as
4,2 out of 5.

Government Policy Support: 90% of the respondents think that UIC is not
incentivized enough by the government in terms of policy and financial

framework in Turkey.

Respondents stated that their projects were funded via TUBITAK grant
programs including 1501, 1505, 1001, 1003 and SAN-TEZ. 60% of the
respondents remarked that they had at least one difficulty during the project,
which were mainly the long time that application process and grant payments
take. They added that, in order to get more effective returns on the grants
provided, outcomes of the projects should be closely followed and
objectively evaluated by competent evaluators. However, there is not such an
evaluation mechanism regarding the performance of the projects.

90% of the academicians think that the amounts of grants are too low to cover
the project-related costs. They believe that grants should be given on a more
focused basis by prioritizing strategic sectors for the country, in addition to
increase their amount. Scholarships for PhD students should also be increased
to the level where they can be competitive against the salaries paid by private

sector.

IPR Sharing: 60% of the academicians involved in industry projects, which
resulted in an invention. Patent registration applications were filed for all of

those inventions. Majority of the respondents said that they did not encounter
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14.

18.

any problem regarding IP sharing since it was clearly stated on the
collaboration agreement that the firm is going to have the commercialization
rights of a potential invention occurred during the project. They said that
because the negotiations with the industry were carried out by the university
TTO, they did not have much of an idea about the details of the agreement.
However, they find industry’s attitude of “I will get all IPR because I pay for
the project” is wrong since they put their prior know-how and experience, as

well as university’s resources forward for the completion of the projects.

Other Difficulties: When the respondents were asked about the challenges
and barriers, they face in industry collaborations other than the ones
mentioned in the interview questions, they gave the following answers:

e Lack of a strategic collaboration agreement between the university
and the firm at the corporate level (collaborations are only formed at
project levels for one time)

e Delays in payments for the project deliveries (because they cause
disruptions in salary payments of the researchers and procurement of
equipment critical for the project)

e Transfer of documents with confidentiality status

e Discrepancies between work cultures

e Conservativeness of the university administration about curriculums

e Frequent changes and rotations in industry’s technical teams (because
it interrupts the process and causes attention losses towards the project
in industry side)

e Decision of discontinuance to some projects because of organizational
changes inside the company

e Difficulty of finding qualified researchers for the research teams

because of industry’s shortsighted approach to university research

Expectations of the University: Respondents were asked to state their
expectations from the industry in research collaborations. The most
frequently mentioned expectations stated by the academicians were listed

below:

102



e Allocating more time for reviewing and giving effective and
constructive feedback on the research output delivered by the
university research team

e Instead of addressing immediate needs, aiming to collaborate for more
future-oriented projects with the university

e Forming long-term technology groups of researchers from university
and industry

e Removal of bureaucratic barriers; i.e. simplification of agreement
process, reduction of paperwork regarding the procurement process

e Launching scholarship programs for our Master’s and PhD students,
working for defense projects or studying defense-related technologies
in their theses

e Allocating a certain share out of research budgets to support

university research facilities

5.2.2.2. Analysis of Group 2

In Group 2, interviews with the academicians, who were advisors to MS or PhD
theses of ASELSAN employees.

1. Determination of the Thesis Topic: According to the answers, it is
understood that industry prefers that employees pick their thesis topics in
frame of their working area. Majority of the academicians find this point of
view fair and reasonable, only if the matching between the working area and
thesis topic occurs naturally, not by force. They remarked that:

“ASELSAN rightfully wants employee theses to have a contribution to its
ongoing projects. | believe that an engineering project without practical

application area will remain incomplete.”

Opponents on the other hand challenged this by saying;
“Industry projects are aimed at addressing its immediate needs. ASELSAN
can do those projects by itself anyway. However, our agenda in academia is

very different. We are working on cutting-edge technologies. Therefore, there
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can be intersection points between the topics of academic studies and
industry projects, but this should not be set as a condition for employees to

carry out their post-graduate studies.”

They think that employees should not be restricted to a certain technology
area for post-graduate thesis. They should have the opportunity to develop
their know-how and skills on any area of their curiosity and interest, as long

as that area is within the operational scope of the company.

Evaluation of Industry Theses: When they were asked whether they find
industry thesis successful in terms of scientificness and contribution to the
literature, majority of them answered as “No”. They argue that industry
theses usually focus on solution of a problem, which generally have a low
scientific value since they do not add something new to the literature. Even if
practical problems of the industry can be topics of MSc theses, they cannot be
studied in a PhD thesis. However, scientific value of a thesis also depends on

the researcher and the advisor.

Evaluation of the Student: Majority of the academicians are satisfied with
the effort and success of their students, as well as the opportunities and
conveniences provided by the firm such as post-graduate leave given to the
employees to attend the classes, if their thesis topic is deemed suitable.
However, one respondent asserted that his student had great difficulty in
allocating time for his thesis study because of his workload and working

conditions.

Importance of UIC for Industry: Respondents think that degree of
contribution of collaboration to the industry depends on the way the industry
approach to the university. If they apply to the university for a completely
pre-defined outcome in a limited timeframe, efficiency of that collaboration
will be possibly weak. However, industry will benefit more when a long-term

strategic collaboration is formed to develop a certain technology.
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5. Confidentiality: During the interviews, even there is no question about it,
some respondents mentioned the restrictions on scientific publications about
military technologies. They rightfully expect to publish at least an article on
the findings of the thesis that they were advisors of. However, since majority
of the theses are confidential in defense sector, the maturity level of some
technologies such as military radars and publications available in the
literature about it differs pretty much from each other. This situation causes a
slowdown in TRL improvement of that technology because of the limited
literature and demotivates academicians to become advisors of those kind of

thesis.

6. IPR Sharing: An invention might occur during some of the theses. In
contrast to contract research projects, there is not any agreement that include
terms describing IP sharing between university and industry beforehand.
Therefore, IP sharing agreement is generally signed after the invention shows
up. At this point, TTOs get involved in the process and negotiations are
carried out between legal experts of two institutions. Academicians mostly
stated that they do not involve in those negotiations. Some of them even do

not have an idea about whether patent application is made or not.

5.2.2.3. Analysis of Group 3

In group 3, interviews with professionals from university TTO were conducted. They
were asked questions, which were mainly about the role of TTOs in UIC, their
specific role in the IPR sharing between university and industry based on the case of
METU and ASELSAN, and their observations and expectations regarding the whole
process.

The findings were listed below.

1. METU TTO was founded in 2002, as Turkey’s first TTO. It has three units;
(1) IPR and contracts, (2) Commercialization, and (3) UIC. UIC unit works
as an interface working for matching the academicians who are experts in

their fields with the right contacts in industry, and vice versa. They do not
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only match the university research with the industry needs but they also find
the most suitable model to make it. The existing models used by the TTO are
business development, project-based, TUBITAK 2244 program, students’

graduate studies, and collaboration activities with public.

The most important challenge of matching two sides is that research interests
of the academicians do not always appeal to the practical needs of industry.
Industry usually comes to us to find solutions for their immediate problems
related to their products or production processes. Academicians on the other
hand, want to work more on the research projects with scientific value. In
order for this gap to be filled between capabilities and needs for research,
firms should give more credit to basic research conducted in the university.
Academicians are also supposed to follow the trends and latest industrial
applications about the technology they work on.

When it comes to the role of TTOs in facilitating UICs, project managers in
industry and researchers in university do not speak the same language for
most the time and TTOs act as a translator between them. Before the
formation of TTOs, collaborations could only be formed through the

interaction of the employees and their university teachers.

The main problem they face in contract-base industry project is that industry
treats university in the same way as it treats its sub-contractors about the way
they try to build the collaboration agreement. For example, industry insists on
putting penal clauses, they used to put on the agreement with their sub-
contractors for the cases they do not deliver the product or service they are

required on time. University TTO objects to it by saying that;

“R&D is not a commercial product or service that can be sold through usual
procurement agreements. R&D always carries an element of risk since it
involves trying out completely new ideas. However, industry sees the
academician as its contracted employee as it sees the university as its sub-
contractor by adding those penal clauses on the agreement. Each time, we

are losing time by requesting them to revise the agreement.”
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5. All practices related to IPRs have been carried out in accordance with the
Law No. 6769 Industrial Property Law since 2017. We have a draft
agreement with ASELSAN for sharing of IPR for the inventions, that occur
during thesis studies of employees. However, we negotiate the articles related
to commercialization each time specific to the inventions. IPRs jointly belong
to METU and ASELSAN and related costs are shared as 50%-50%. When it
comes to the terms of royalty sharing, the calculation is made by ASELSAN
and TTO accepts that calculation. However, they explained the point at which

they have disagreement like this;

“We want to get a certain share of royalty out of the total revenue from the
sale of the related product or system that the joint invention is utilized, but

industry wants to give that royalty share out of net profit.”

When they were asked about the areas for improvement if they compare the
effectiveness of TTOs in other countries, they stated that industry should be
more liberal and open to innovation at sharing IP ownership and related
revenue. They underlined the fact that TTOs earn much higher license
incomes from the industry projects in the US and Europe but industry in
Turkey is still so conventional and needs to change their points of view

towards joint IPRs.

6. About government incentives, they stated that they had been supported
through TUBITAK 1513 TTO Support Program for ten years. However, they
added that;

“After the program ends, TTOs are expected to gain their own income. We
gain a certain amount of service fee out of 1702 Patent Based Technology
Transfer Support Call, but we think that the number of TUBITAK calls for
TTOs should be increased. ”

7. In conclusion, main expectations and requests of university TTO from the

industry can be listed like:
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e having the right to give exclusive license of joint patents to the third
parties, otherwise covering 100% of the expenses related to patent
registration

e not being treated like a sub-contractor in contract R&D projects

e being open to have a joint ownership and revenue sharing for the
inventions resulted from contract-base projects

e being open to innovative methods in technology transfer such as
forming spin-off companies by academicians

In addition, they indicated that patent applications of each business unit in
ASELSAN are handled by that specific unit and this situation might
sometimes cause discrepancies among different units. Therefore, the process
will be more standardized and easier to follow for the university if all patent

applications within the company is prosecuted by a single central unit.

5.3. Comparative Analysis of the Interviews

This thesis aims to make an analysis of the UICs in defense industry by seeking

answers to these research questions listed below.

Research Question-1:

What are the perceptions of collaborators about each other and what are the
barriers and challenges in UIC in defense industry?

Research Question-2:

How can those barriers be overcome; which measures can be taken to improve the

effectiveness of UIC in defense industry?

The comparable results regarding the perception of each party about each other and
UIC in general can be seen on Table 12. Accordingly, it can be said that university
attaches more importance to UIC than industry, because industry does not find its
outcomes satisfying enough and in line with their expectations. When the reasons of
this perception were questioned, it was seen that financial support provided and

effort made by the industry for collaborative projects was not found enough by the
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university. Remaining factors such as effective communication and psychical

research infrastructure are not seen as a source of problems by both parties.

Table 12. Perceptions of University and Industry about UIC

View of Industry  View of University

Importance of knowledge generated at

the universities for industry Important Very Important
Realized contribution of university

research to the projects conducted in Satisfying Unsatisfying
industry

Their perceptions rega_rdlng t_he maturity TRL3-6 TRL5-8
level of the collaborative project

Interest of the other party to the In line with their Under their
collaborative project expectations expectations
Degree of effort made by the industry to Enough Not enough

transfer knowledge from the universities
Communication throughout the project Clearvzagg o Clear and two-way

Clear expression of expectations by the

industry before the projects start Agree Agree
Financial support provided by the _ o ..
industry for the contract projects Satisfying wgLisTying
Sufficiency of R&D facilities and Enablin Enablin
infrastructure of the industry g g
Responsible party from the problems University Industry

emerge during the collaboration

When the views of the university and the company towards the barriers and
challenges of UIC identified in literature were questioned, it was seen that they
perceive some of them as a barrier too, while they do not perceive some of them as a
barrier in their collaborations. Their answers can be seen on Table 13. “Yes” means

that barrier is also seen as a barrier by them, while “No” means the opposite.

Accordingly, both sides think that financial constraints, bureaucratic burdens, and IP
Sharing are challenges for them in collaborations, while they agree that academic
burden of academicians and cuts on project fees by the university are barriers to UIC

in terms of academicians.
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Table 13. Perceptions of University and Industry About Barriers Identified in the

Literature
View of Industry  View of University
Cor)fldentlallty requirements on defense Yes No
projects
Academic and administrative burden of
) . Yes Yes
the university researchers
Loss of academicians' motivation
because of the cut made by university on Yes Yes
project fees
Financial constraints Yes Yes
Communication failures No No
Violation of deadlines Yes No
Bureaucratic burdens (amount of
Yes Yes
paperwork, process of approval)
Know-how gaps No No
Cultural differences No No
Unrealistic financial expectations of the
. : No No
university
IP Sharing Yes Yes
Unclear expectations No Yes

In the same way, validity of the critical factors that have an impact on the success of
UICs indicated in the literature was also questioned. University and industry agree
on the existence or non-existence of all factors questioned on the success of their

collaboration, as shown in Table 14 below.

Table 14. Perceptions of University and Industry About the Factors Impacting the
Success of UIC

View of Industry View of University

Having shared missions and objectives Yes Yes
Building trust on the other party Yes Yes
Setting clear and understandable objectives Yes Yes
Open communication Yes Yes
Perception of inadequately skilled

. No No
collaboration partners
Time and resource limitations Yes Yes
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5.4. Concluding Remarks

Reponses to the interviews are analyzed in Chapter 5. First, analysis of the
interviews in industry is made, followed by the analysis of the interviews in

university and comparative analysis of the results.

According to the answers to the common questions, university attaches more
importance to UIC than industry, because industry does not find the outcomes of
joint research satisfying enough, which validates the findings in the literature. Its
main reason is showed as academicians’ theoretical approach to industry solutions as

suggested in a study conducted on MIT’s collaborative research projects.

Again, in line with the literature, each party holds the other one responsible for the
problems faced during collaboration. Source of problems, which are validated by our
study, in the literature are financial restrictions, bureaucratic requirements, and IP
sharing issues. The ones that are not validated by our respondents are communication
failures, know-how gaps, cultural differences, and unrealistic financial expectations.
When it comes to the factors impacting the success of collaborations; having shared
missions and objectives, building trust on the other party, setting clear and
understandable objectives, open communication, and time and resource limitations

are highlighted in our study.

This chapter also discusses the answers of the interviewees about the examples form
their own experience, which provides insight for the policy and strategy

recommendation part in the next chapter.

Respondents from Industry side highlighted these points:

They think academicians focus on making more academic publications in their fields
instead of following the industry applications and number of researchers for certain
technology areas in defense is rare. The challenges they faced about academicians
are delivery of research output not in accordance with the pre-determined deadlines,
unappealing output to the practical needs of industry, cost-ineffective and financially

unfeasible solutions to industrial problems, improper documentation of research
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outcomes, and disagreement regarding IP sharing conditions. When it comes to IPR
sharing, respondents from industry stated that: Terms on IPR are clearly stated on the
agreements signed for contract project but there is generally no agreement signed on
IP sharing prior to the inventions occurred during a thesis study. On those occasions,
royalty rates are calculated by Technology Transfer Unit with technical and
commercial parameters of the invention. The barriers they had from industry side are
lack of enough time for university and thesis projects, too long internal approval
process to initiate a firm-funded R&D project, and obligation of selecting thesis

topics related to their working areas.

Respondents from University side highlighted these points:

They think industry in general, is lack of R&D-oriented growth vision and demand
for university research but they find ASELSAN better than the rest of industry on
this. However, they think industry’s approach to universities should not be the same
with their approach to their sub-contractors, since R&D always carries an element of
risk and may not always result as determined prior to the project. Other challenges
they had about industry side are their failure of delivering effective feedback on
research outcomes, insufficient funding for conducting the requested research,
frequent changes in project teams, short-term focus towards academic research,
excessive administrative requirements, difficulty of document transfer because of
conservative nature of defense industry, and disagreement regarding IP sharing
conditions. The barriers they had from university side are lack of time because of
their academic burden, difficulty of new course openings and adjustments of the
existing ones according to the needs of the industry, and cuts imposed by university
administration on project fees paid by the industry. METU TTO is seen as the most
professional one among the others and plays a crucial role in facilitating the
collaboration process by matching them when research interests of the academicians
do not always appeal to the practical needs of industry, protecting the rights of
university researchers on their inventions, making university and industry speak the

same language while collaborating.

When it comes to government incentive for UIC, both university and industry find

the size of research grants inadequate to cover the project expenses and the
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application process too long to motivate applicants. Grant programs are found
deprived of focus and scholarships of PhD students uncompetitive compared to the

salaries paid by private sector.
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CHAPTER 6

CONCLUSION AND POLICY RECOMMENDATIONS

6.1. Conclusion

As the importance of innovation ramps up for the competitive standings of the
industrialized countries, creation of new knowledge starts to become more critical.
Therefore, scientific and technological knowledge generated at universities should be
transferred to industry for their transformation into high-value added products

through commercialization.

Universities currently promote innovation in knowledge-based industries and boost
economic development in their regions. Until this point, mission of the universities
has evolved throughout the history. Initially, universities only had the mission of
teaching. Afterwards, the second mission, which is research was added to their
missions with the aim of discovering new knowledge. Nowadays, universities have
the mission of contributing to society, which has imposed them certain social roles

besides their economic roles.

The notions “entrepreneurial university, technology transfer, and university-industry
collaboration” have brought by the third mission of universities. New mechanisms
related to UIC such as TTOs, technoparcs, academic entrepreneurship, spin-offs have
started to be used in order to facilitate dissemination of scientific knowledge outside

of the university for the use of the society.

Since university and industry are very different structures with different objectives
and working cultures, coming together and forming a collaboration are not easy.

Therefore, government intervention through some incentive mechanisms becomes
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essential for motivating related parties for establishing sustainable UICs. Those
interactions between university, industry, and government are referred as the triple

helix of innovation, which can take different forms.

Although some studies examining UIC in Turkey exist in the literature, the ones that
analyze defense industry is very limited. In addition, their perspective to the subject
Is limited to one party, meaning that they analyze UIC and related barriers either
from the eye of the university or the eye of the industry. Bringing the perspectives of
the both sides together in a single study, this thesis adds a different methodology to
the existing literature. Supervised by professionals with both academy and industry
backgrounds, it provides a deeper understanding and an opportunity to make
comparative analysis between the views of university and industry. In this way,
defining and overcoming barriers and challenges might be easier since both sides
will have a chance to look at existing problems in their collaborative projects from

each other’s perspectives and make objective judgements about their approach.

Knowledge-based and technology-intensive industries are the ones that require
knowledge transfer most. Defense is one of them with its additional importance
coming from its role in national security of a country. Besides this, defense R&D is
also motivated for its catalyzing effect on industrial innovation in civilian sectors.
Therefore, effective UIC that leads to successful defense R&D should be carefully

analyzed and promoted accordingly.

Benefits that university and industry gains from collaboration differ in line with their
short and long-term objectives. Industry benefits from collaboration by accessing
technological knowledge, qualified workforce, and de-risking their R&D activities as
academia takes the advantage of collaboration in the forms of research funding,
employment and skill development opportunities for its graduates, real problems for
their research, industry feedback, etc. UIC also provides society with several
advantages such as well-trained workforce, high-tech competitive products, and

solutions to the most challenging problems that society faces.

For this reason, governments adopt different policy tools from launching grant

programs to preparing legal framework for IP sharing in order to promote UIC.
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TUBITAK is the main responsible institution with its special grant programs
supporting collaborative research activities. More targeted incentives are available
for UICs in defense sector in Turkey with the government’s vision of having a

technologically independent defense industry.

Despite public policy support, there are numerous barriers to UIC that can change
from country to country or even from one sector to another. Even if the barriers in
front of the formation of successful UICs might differ between university and
industry, there are common barriers such as finding the right collaboration partner,
building and maintaining trust, organizational differences, and intellectual property

sharing.

In this study, UIC in Turkey’s defense industry is deeply analyzed through the case
study of METU — ASELSAN collaborations -contract research projects and
employee theses-. In frame of the research, questions aimed at defining the
perspectives and evaluations of university and industry, barriers and problems they
encounter during the collaborative projects, their expectations from each other, and
areas for improvement were asked to the participants of collaboration and technology
transfer professionals from university and industry. Our findings contribute to the
concept of barriers in UIC as well as to the role of TTOs in UICs. It is understood
from the answers of the interviewees that our case study validates most of the

barriers identified in the literature.

In this regard, the most mentioned barriers to UICs by both sides are differences
between goals and expectations, conflicts at IPR sharing and heavy bureaucratic
burdens in collaboration process. As sharing common goals, gaining the
collaboration partner’s trust, defining clear and understandable objectives, expressing
expectations properly, government support, and geographical proximity are proved
to be critical factors to have for the success of UIC, time and resource limitations,
finding the right collaboration partner, IPR issues, and confidentiality violations are

seen as serious barriers to UICs by the firm.

UICs are mostly formed for the development of technologies between the maturity

level TRL 3 — TRL 6, as suggested in the literature. Industry sees university research
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as important for improving their innovative capabilities but most of the time, they
have difficulties in finding a proper academic partner for their collaborative research
project because research interests of the academicians do not always appeal to the
needs of industry. Once they eventually find the partner mostly through their
personal connections, it takes months, sometimes years to sign the collaboration
agreement because of the long bureaucratic process required by the firm.

As another point, it is seen that frequency of conducting university projects and type
of projects may differ from one business unit to another inside the firm. It is caused
by the nature of the technology that related business unit works on. For example,
technical teams working on command-and-control systems tend to work more with
universities, while the ones working on radar technologies conduct less but longer

projects with universities.

However, firms with high R&D capabilities like ASELSAN form more successful
collaborations with universities compared to the firms without R&D focus. METU
and ASELSAN take the advantage of locating near with each other in their
collaborations, which also contributes to the innovation ecosystem in their region.
Top expectations of industry from academicians are becoming experts in their areas,
translating their theoretical knowledge to innovative practices, and complying with
the project deadlines. On the other hand, top expectations of university from industry
are coming to university for long-term projects instead of projects with strict
deadlines, removal of bureaucratic barriers, and providing effective feedback on

research deliveries.

In our case study, it is understood from the answers of the interviewees in industry
that the difficulties they experience are mostly caused by the university side:

e Know-how losses because of the changes in the academician’s research
team (brain drain), and lack of adequate number of researchers in
universities for certain technology areas in defense

o Lack of sense of responsibility in some academicians (failure of university
research teams on meeting the expectations of the industry side regarding
the TRLs, and necessity of close follow-up and reminding the deadlines to

the university side in order to get the research deliveries on time)
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Some academicians’ inability to transform their theoretical knowledge
into practical knowledge

Non-sensitivity of some academicians for confidentiality rules required
by defense industry

Problems related to documentation, delivery of research outcomes in the
formats different than what is required by the industry and delays in
project timelines, caused by academicians’ lack of experience in

industrial applications

However, some of the difficulties reported by the industry side are related to the

internal processes of the firm:

Long-lasting bureaucratic processes within the company, especially the
ones related to procurement (price offers are required to be on the R&D
project proposals for approval process) and too demanding and
discouraging approval process for initiating self-financed R&D projects
Too much work load of employees that leaves almost no time for
conducting university projects or writing a project for TEYDEB grants
Long-lasting project agreement processes caused by the discussions
especially on the terms of IPR sharing

On university side, academicians expressed the main difficulties they faced as

follows:

Delays in payments of the industry for the project deliveries

Industry’s short-sighted focus requiring quick solutions from research
projects

Frequent changes and rotations in industry’s technical teams and its

negative effects on the projects

The government tries to incentivize UIC through the research grant programs of

TUBITAK but they need to be improved in terms of scope and amount according to

the respondents.
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6.2. Overall Findings and Policy Recommendations

In the light of the above findings, policy recommendations to industry, university,

and government are listed below.

6.2.1. Recommended Model

Respondents from the university side admitted that there is not enough supply of
research appealing to the needs of the industry. However, they claimed that it is

caused by the industry’s weak demand for it.

Academic research is mostly demanded by the industry for meeting their ad-hoc
design needs or finding a quick solution to a problem occurred in the manufacturing
process. This situation prevents university to become familiar with the operations of
the firm and come up with the expected innovations. In addition, it causes waste of
time because of the paper-work that should be completed each time to start a project.
It is understood from the answers of the industry respondents that those paper-work
and related bureaucratic processes of the firm discourage employees to start
collaborative projects with a university. It also frustrates academicians since a lot of
information is requested during the process. They drew attention to the waste of time
and inflexibility caused by the long approval process required for budget allocation
to projects each time, which deteriorates the overall competitiveness of the company.

University collaborations should be coherent with the firm’s five-year business plan
and technology roadmap, so that research outcomes will be more appealing to the
firm’s innovation needs. In this regard, industry should adopt R&D-oriented growth
strategies, which have university collaborations at the center and give more credit to

basic research conducted at universities.

At this point, strategic partnership model, which is established at an institutional
level for the development of a specific technology, not between individuals for a
single project is suggested. In this model, a framework agreement about developing a

certain technology, which is coherent with technology roadmap of the company will
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be signed between institutions. Once the agreement is signed, single research
projects on the relevant technology area can be conducted by referring to that

agreement.

Under that agreement, different co-working practices such as formation of joint
technical teams, establishment of research labs at university campus by the firm, and
formation of scholarship and internship programs for research assistants can be
made. To conduct the sub-projects in frame of the strategic partnership, a special-
purpose budget can be allocated annually by the firm to support the research
facilities of the partnered faculty and research teams. In this way, more efficient

outcomes can be reached in a shorter time.
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Figure 14 Strategic Partnership Model

It is important to keep in mind that collaboration between university and industry
will result in more efficient outcomes and will be more sustainable if they develop a
“co-creation” culture and form a strategic partnership, instead of forming a one-time,

ad-hoc collaborations, as suggested by Frolund et all (2017).

Most of the time, researchers at ASELSAN and METU come together for single ad-
hoc projects. There are only a few exceptions such as a long-term strategic
partnership established in 2021 on a specific technology between one of the business
units of ASELSAN and one of the research institutes of METU. The number of such
partnerships on certain technology areas should be increased in line with the firm’s

five-year technology roadmap.

Long-term collaboration will be advantageous for both business and academia.

While firms will have better access to cutting-edge research and scientific personnel,
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universities will have access to stable funding and research partners. In addition,
firms will not have to spend extra effort in finding a collaboration partner for its
research and innovation needs and employees will not have to bear the same

bureaucratic burden each time when they need to initiate a university project.

This will provide firm with an opportunity to become more innovative on the areas
of strategic partnership and more responsive to the changes in competitive
environment. On university side, continued financial support of the industry will

enable academicians to work more effectively and closely with the industry partners.

6.2.2. Policy Recommendations

Policy and strategy recommendations to university, industry, and government are
summarized in the table below, along with their aims and tools. Afterwards, they and

their connections with the insights gathered from interviews are explained in detail.

Table 15. Summary of Policy/Strategy Recommendations

Policy/Strategy Policy/Strategy Related Policy/Strategy
Aim Recommendation Party Tool
More effective use | Aligning the content of | University -adjustment of engineering
of academic university research and curriculums according to industry
knowledge to education with needs
address industry industrial requirements -opening of elective courses aiming
needs to increase students’ technical
capabilities
-motivating structures like
ASELSAN Academy
Industry -informing university about their

R&D and business strategy
-defining industrial problems as
thesis topics to university

-giving scholarship to the students
picking those topics for their theses
-initiation of long-term internship
& talent programs for 4th grade &
postgraduate students (such as
ASELSAN A-Talent)

Government | -forming a thesis pool at a regional
level

-enabling industry experts to give
elective courses in engineering
faculties
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Table 15. (continued)

Increasing the
efficiency of
university -
industry
collaborations

Having the right match
for collaboration
Preventing duplicate
investments to research
labs

University

-keeping the national database for
research infrastructures updated

Industry

-building an intra-firm web portal
for sharing experience about
previous collaborations

Government

-securing the up-to-dateness of the
related database

-making performance evaluations
of the collaborative projects that
supported through research grants
-encouraging university research
labs to be used by the industry
-supporting entrepreneurship
efforts of the industry including the
launch of structures such as
ASELSAN Entrepreneurship
Center

Increasing the level
of engagement
between university
and industry

Motivating
academicians and
employees towards
collaborative projects
Removing bureaucratic
barriers in front of UIC
Boosting
regional/technological
innovation systems

University

-decreasing the cut rates over
grants of industry projects
-taking industry projects into
account for academic upgrades
-decreasing administrative
responsibilities of academicians
who conduct industry projects

Industry

-facilitating the internal process for
project initiation by reducing
paperwork

-organizing workshops with
universities on specific technology
areas

-opening research centers at
university campuses or technoparcs

Government

-providing financial support to
TTOs on their performances
-prioritizing the products of UIC
projects in public procurement
-organizing networking events for
universities and firms

-providing regional incentives to
universities and firms in a certain
geographical area

Table 15. (continued)
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Increasing the Motivating university University -desinging support programs like

effectiveness of and industry to make BAP (Scientific Research Projects)
granted projects more applications to for industry projects
grant programs Industry -encouraging employees to write
TEYDEB projects through reward
Improving the amount mechanisms
and the payment Government | -providing grants with more
conditions of research strategic focus in prioritized areas
grants -decreasing the number of projects

to be granted

-creating a special grant program
targeting large enterprises
-simplifying the application
process of research grants
-increasing the scholarships of PhD
students

-monitoring the performances of
the projects for future grant
decisions

1.

It was observed that university and industry hold each other responsible for
the problems arise during collaboration. Industry respondents think that some
of the academicians and research teams are not good enough at translating
their theoretical knowledge into incremental innovation and practical
solutions and following new technologies and trends that industry needs.
Academicians, on the other hand, think that engineers in industry do not show
the necessary interest to collaborative projects and provide effective feedback
on the research outcome delivered by university researchers, which ultimately
causes unwanted research results to come out at the end of the project.
However, two-way communication is essential for the success of the
collaboration and firms having an open communication with their research
partners gain more out of the collaboration, as shown by a study. (Pertuze,
Calder, Greitzer, & Lucas, 2010)

Recommendation: Prior to the project start, firms should properly inform
university about their R&D strategy as well as their overall business strategy,
so that university researchers can meet their expectations from the
collaboration. The efficient way of collaboration is to work between TRL 4 —
6 and experimental analysis and results will provide academicians with cited

papers. The problem is that commercially sensitive information should not be
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given in those papers, normalized graphics should be prepared. The
differences between their goals and expectations can be tolerated as long as
they are clearly expressed and respected by each other. In order to strengthen
the practical side of the university education, a number of measures can be
taken by university as well, including “the adjustment of engineering
curriculums according to the evolving needs of the industry, opening of
elective courses aiming to increase students’ technical capabilities on sector-
specific technologies such as defense-related technologies, etc”. As it is
stated in the Action Plan prepared by YOK, trade chambers can make a
contribution to the selection of the thesis topics of masters and PhD students
at the universities in their regions, so that problems faced by industry in
design and manufacturing process can be solved through those thesis studies.
Firms can provide financial support to those students and their advisors to be
used for the research they will conduct for the thesis, if the student chooses to
study one of those topics. In this way, students and university will have a
financial gain, while industry will have a solution to its technical problems. In
addition to that, firms can open long-term internship programs for 3' and 4"
grade students, and experts from industry with PhD degrees can give applied
courses to engineering students at the universities in their region, which
enhance the responsiveness of university research and education to practical
needs of the industry and the quality of collaboration by enabling two-way
knowledge transfer. (Turkey's Council of Higher Education, 2021)

Majority of the respondents highlighted the importance and difficulty of
finding the right academic partner for collaborative projects as revealed in a
study, which indicates that firms hesitate to collaborate with universities
because of their insufficient knowledge about the resources of research
laboratories and capabilities of academicians. (Kleiner-Schaefer & Schaefer,
2022) For firms, this lack of information stands as a serious barrier in front of
forming a collaboration with a university.

Recommendation: In order for firms to find the right research institution to
collaborate, a database consisting of information about research

infrastructures in terms of human resources, machinery, equipment should be
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constructed and kept updated by the related public institution for the use of
all industrial firms. In this way, firms will be enabled to reach the right
research partner as well as duplicate investment on research infrastructures
will be prevented. (Turkey's Council of Higher Education, 2021)
Furthermore, firms should organize technology workshops, at which they
bring researchers on specific technology areas with the relevant contacts in
the firm. Government should also schedule conferences and networking
events for participants from university and industry with similar research
interests to familiarize with each other, as suggested by Schaefer (2022). In
addition, an intra-firm website like an academic information portal should be
constructed for the use of employees, who are planning to start a university
project. Research areas and assessment of other employees about
academicians will be available on the portal. In this way, they do not have to
spend extra time for searching for an academician for the topic of their
projects or lose time with an academician, who was collaborated in a

different project by a different department and did not do well.

. According to the results, our respondents from both sides believe that UIC
should be more effectively incentivized by the government.

Recommendation: On university side, academicians should be provided with
adequate opportunities to commercialize the outcomes of their research. As
an effective way to research commercialization, academic entrepreneurship
and academic patenting activity, which are conducted by university TTOs
should be promoted as suggested in the Policy Document for Improving UIC.
(Presidency's Policy Board for Science, Technology, Innovation - BTYPK,
2019). In order to foster these activities, TTOs should be provided with a
sustainable financial support based on their performances. Besides this, all
research universities should have an incubation center, where technology-
based inventions are matched with institutional and angel investors. On
industry side, university collaborations should be incentivized through
prioritizing the products of those academic spin-offs in tenders for public

procurement or making them procured without participating to a tender.
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4. As suggested by lammarino (2010), having a geographical proximity is
proved to be a motivating factor for the establishment of new collaborations
between university and industry, especially when knowledge intended to be
transferred has a tacit nature. It is key to boosting the regional innovation
ecosystem and its advantages rises more when the collaborative activity is
related to the development of a defense technology, because of
confidentiality restrictions.

Recommendation: As stated in the Action Plan of YOK, government can
provide incentives to universities, industrial firms, and SMEs in a certain
region to make them have an existence in the same technology development
area or a technoparc based on their thematic areas. (Turkey's Council of
Higher Education, 2021)Technoparcs can be formed at certain technology
areas so that research conducted by the research institutions at those
technoparcs can appeal more to the needs of industry operating in those areas.
Firms can also open research centers at the technoparcs specialized on their
sectors and thematic areas, so that university-industry research teams can
work side by side in a more focused manner. It brings more efficient and
focused work setting by eliminating the waste of time for knowledge transfer

besides providing firms with additional tax incentives.

5. Academicians indicated that they encounter problems related to financial
support given by the government for UIC projects. Funds provided by
TUBITAK for projects start to remain insufficient to cover the related
expenses of the projects. In addition, payments are made with delays. Both
university and industry agreed that most of the machinery and equipment
used for the projects are imported in USD, but government funds are in TRY.
Because of the recent depreciation in the local currency, the amount of funds
provided in frame of TUBITAK grant programs targeting UIC started to stay
insufficient. They also stated that the time they spend on filling the
application form does not worth to the grant itself. Grants have a lack of
strategic focus in terms of technology areas and control mechanism regarding

the results of the projects funded.
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Recommendation: The amount of grant allocated for each project should be
increased, while decreasing the number of grant programs. Grants should be
provided by prioritizing strategic sectors and dual-use technologies with
military and civilian applications. There should be a control mechanism
enabling the results of the granted projects to be objectively evaluated so that
failures can be punished and achievements can be rewarded in order to
enhance the overall motivation of the project owners for getting more
desirable outcomes. Application forms for grants should be shortened and
simplified so that researchers do not demotivate by spending too much time
for filling them. In addition, scholarships for PhD students provided by
TUBITAK should also be increased to the level where they can be

competitive against the salaries in private sector.

6.2.3. Strategy Recommendations for the Case Study

1. As a way of educational collaboration of university and industry, post-
graduate studies of the employees are encouraged by the firm in our case
study. Especially the permission given by the firm for attending the classes
within working hours and using the research facilities of the company for
thesis studies are strong motivators for employees who want to start their
master or PhD studies like in ASELSAN Academy. However, they are
provided with a condition of the thesis topic being relevant to the current
working field of the employee. It was observed during the interviews that
academicians and even employees find this condition discouraging and some
of them see it as a barrier in front of UIC, which they believe should be
removed.

Recommendation: Research needs of the industry should be expressed
properly to the university, so that the thesis topics of the employees can be
determined based on those needs beforehand. Afterwards, duration of the
thesis and project timelines should be matched in order for thesis outcomes to
serve to company projects. Employees should not be restricted with their
current projects at work while determining their research area but allowed to

choose any topic for their thesis studies. They should be deemed worthy for
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the post-graduate permission as long as their research areas are within the
operational area of the company.

Another crucial point as a barrier to UICs is uncertainties related to IPR
sharing. According to the responses of the university TTO, firms have a rigid
attitude regarding the IP ownership resulting from collaborative projects. As
the sole financiers of the contract R&D projects, firms usually see themselves
as the natural owner of the resulting IP, which discourage academic partners
from participating in a collaboration with the industry. However, in our case,
since ASELSAN is a state-owned company, its IPRs also belong to the state
(Presidency of Defense Industries - SSB). For this reason, it is actually the
government, who is to make the decision on sharing related IPRs with
universities. When it comes to royalty sharing, more conflicts might arise
since determination of the exact value of a patent in a product or system that
comprises many other patents is a very difficult job. In our case study,
respondents indicated that royalty shares are calculated by the firm according
to the value of the joint patent in the whole product and the university TTO
accepts that calculation. However, there is a disagreement on whether the
payment is to be paid over the net income or net profit resulting from the sale

of the product/system that embodies the joint invention.

Recommendation: First of all, collaboration agreement should include all the
subjects regarding IP rights, authorities, responsibilities in order to eliminate
the potential disputes between TTOs. On the agreement, background IP of
both sides that can be used during the project should be identified and its
owner should be compensated through a license or a royalty. When industry
claims full control over resulting IP, university usually makes compensation
for its renouncement from IPRs by increasing its price offer for the project.
However, academicians will motivate more, if the firm recognizes the
contribution of their background IP to the project and agrees to share the
ownership of foreground IPRs with them. For the projects with joint IP
ownership, industry should be open to discuss the requests of the university

about licensing the related IP to third parties in the sectors that university and
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firm agree on since universities’ expectation of being rewarded for their
contribution is very normal and it is a critical income source for the
university TTO especially when the invention has strong commercial
prospects. In our case, as the owner of all IPRs that belong to ASELSAN,
SSB can share the ownership of the IPRs taken as a result of collaborative
projects with the partner research university. On the other hand, universities
should be aware that commercialization is not easy and all the costs until a
product comes to the market are borne by the company. Therefore, royalty
shares should be calculated and paid to the university out of the net profit, not
income. More importantly, an effective collaboration with a high innovation

potential should not be destroyed for having the rights of a single patent.

One of the most mentioned discouraging factors by the academicians is that
firms’ treatment to the university, as if they are their sub-contractors. They
put university projects through the same process required by the procurement
of a product or service. However, contracts for university projects should not
be subject to the same terms as the other procurement contracts of the firm
since R&D is a risky task by definition. It was clearly observed during the
interviews that academicians are extremely disturbed and demotivated by this
situation, which ultimately makes them hesitate to start a new collaborative
project with the industry.

Recommendation: Firms should have a separate contract format to be used
for the research deals with universities. Some of the existing terms on the
agreement about the sanctions to be imposed by the firm to the university in
case of the failure to comply with the project requirements should be bent, in
line with the level of riskiness of the relevant research project. In this way,
discouragement caused by the pressure on the university research team will

disappear, which will reflect on the outcomes in a positive way.

Respondents from industry expressed that it is getting harder to allocate time
for TEYDEB projects, which they apply together with a university partner
because of their workload. Therefore, they cannot make enough time for

university collaborations.
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Recommendation: In order to encourage employees to collaborate more with
universities in their research projects, it can be added to their annual
performance evaluation. For example, there can be a performance metric like
“the number of collaborative projects completed with a university partner”

for certain engineering teams such as design units.

Interviews indicate that academicians have difficulty in allocating enough
time and energy for industry collaboration projects because of their academic
burden, as well as some academicians’ administrative responsibilities. Beside
these, making scientific publications in prestigious journals scanned by
reputable Science Indexes is the main concern of the academicians since it
brings the highest point in the evaluation of academic promotion. In addition,
cuts made by university administration at certain rates over the fees paid by
the industry for contract R&D projects seriously discourage academicians to
conduct industry projects.

Recommendation: Number of industry projects completed successfully
should be added to the evaluation criteria of academic promotion. Cut rates
applied for the circulating capital of the university should be decreased, so
that research team gets more of it and has motivation for more UIC

collaboration.

6.3. Limitations of the Study

The outcomes of this study have certain limitations. First of all, applicability of the

findings to other industries might be misleading because of different dynamics and

nature of defense industry. Moreover, results might show meaningful changes for

other defense companies as well.

Secondly, If the number of interviews had been increased, different insights would

have been captured regarding the barriers to UICs. Engineers who work at design

and project management departments in industry would have brought more diverse

views regarding the challenges they face in their university collaborations into the

table, if more of them with more diverse experience had been interviewed. It would
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enhance the validity of the study and enable more relevant and effective solutions
and policy recommendations to related parties.

6.4. Suggestions for Future Research

When the limitations mentioned are considered, it would be important to carry out
additional research in other sectors and even other defense companies to compare the
findings of this study and add to the body of knowledge on UIC obstacles in the
defense industry. More comprehensive research can be conducted by collecting data
from different areas of expertise and functions. In addition to these, further studies
can be conducted on collaborations of industry with foundation universities, since
some of their practices related to projects and academicians show considerable

differences with state universities.
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B. SEMI-STRUCTURED INTERVIEW QUESTIONS (ENGLISH)

RESEARCH VOLUNTEER PARTICIPATION FORM

This research was conducted by Necla Seyhan Akman, a graduate student of the
Department of Science and Technology Policy Studies, Middle East Technical
University, under the supervision of Prof. Dr. Ahmet Yozgatligil and co-supervision
of Prof. Dr. Mehmet Celik. This form has been prepared to inform you about the
research conditions.

What is the purpose of the study?
The aim of the research is to identify challenges faced in University- Defense
Industry Collaboration, expectations of the parties from each other, motivators, and
demotivators and propose policy suggestions addressing them.

How do we ask you to help us?
If you agree to participate in the research, you are expected to participate in a sample
group of 20 to 30 people. During the interviews, which are expected be half an hour
long, you will be asked a series of multiple choice and open-ended questions and you
will be asked why you gave a specific answer to these questions. During the
interview, your answers will be noted.

How will we use the information we collect from you?
Your participation in the research must be entirely voluntary. In the study, no
identity or institution identifying information is requested from you. Your answers
will be kept completely confidential and evaluated only by researchers. The
information obtained from the participants will be evaluated collectively and used in
scientific publications.

What you need to know about your participation:
The interview does not contain questions or practices that may cause personal
discomfort. However, if you feel bothered for any reason, you can leave the
interview anytime you want.

If you would like more information about the research:
At the end of the interview, your questions about the study will be answered. Thank

you in advance for your participation in this interview. For more information about
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the research, please contact thesis supervisor Prof. Dr. Ahmet Yozgatligil or graduate

student Necla Seyhan Akman.

INTERVIEW QUESTIONS TO INDUSTRY SIDE (ASELSAN)
DEMOGRAPHIC INFORMATION

1- Please indicate your age
() Below30 () 30-40
() 40-50 () 50+

2- Please indicate your gender

( ) Female
( ) Male

3- Department of Graduation
Engineering

)
)  Basic Sciences
) Social Sciences

—~

4- Please indicate your education level

( ) Graduate Degree ( ) Master’s Degree
( ) Doctorate Degree ()  Other

5- How long have you been in working life?

( ) Lessthan 5 years
() 10-20years

) 5-10years
) More than 20 years

—~

6- How many years have you been working in your current company?

( ) Lessthan 5 years () 5-10years
() 10-15years ( ) More than 15 years

7- Please indicate your department of work

() Design () Program/Project
() Production ()  Other

8- Title (If you mark non-managerial)

( ) Assistant Specialist I-11 / Engineer I-11
( )  Specialist I-11 / Expert Engineer I-II
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Sr. Specialist / Sr. Expert Engineer
Leader / Lead Engineer

Sr. Leader / Sr. Lead Engineer
Manager

Director

NN NN N
N N N N N

QUESTIONS TO PARTICIPANTS TO UNIVERSITY PROJECTS

Do you see the transfer of knowledge from universities as an important part of
your work?

( ) unimportant

( ) slightly important
( ) important

( ) veryimportant
How do you evaluate the contribution of university research output to your
projects?

() Veryweak

( ) Poor

() Average

() Good

( ) Verygood

Do you think that your company can sufficiently benefit from the research
potential at the universities located in Ankara?

() Yes

() No

If you say no to the previous question, why do you think it cannot? What can be
done to benefit more from the research potential at the universities located in
Ankara?

Do you think that you can allocate enough budget for university research
collaborations?

() Yes

() No

If you say no to the previous question, why do you think you cannot?

ow do you find the right academic partner for your project?
) Academic catalogs (please specify)

) Personal relationships
)

H
E
( Other (please specify)

146



In your opinion, what is the difficulty level of finding the right academic partner
for your project?
( ) Verydifficult

( ) Difficult
() Average
() Easy

() Veryeasy

What can be done to avoid this difficulty?

Approximately how many projects with a university partner have you involved
so far?

() Lessthan3

() 3-5

() Morethan5

Which joint-activity have you involved with a university so far?
( ) Contracted Research

( ) Joint Research

( ) Joint Patent Application

( ) Co-authored Research Publication

() Other

At which level do you work with the universities most?

() BetweenTRL1-2

() BetweenTRL3-4

() BetweenTRL5-6

() BetweenTRL7-8

To what extent does the research output come from universities is applicable to
your projects? (1=min, 5=max)

() 1
() 2
() 3
() 4
() 5

Do you believe that you clearly defined and expressed technical requirements
and expectations of the project to the researchers beforehand?

() Yes

() No
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In your opinion, to what extent do these factors have an impact on success of
collaborative research activities with universities?

No Little Considerable | Huge
Impact Impact Impact Impact

Shared goals

Building trust

Clear objectives

Open communication

Perceived  know-how  gaps
between parties

Time and resource limitations

As an industry partner, what are your main expectations from your academic
partners?

1.

2.

3.

Do you believe that your research partners in academia meet your
expectations?

() Yes

() No

Do you think that geographical proximity to the universities have an impact on
the effectiveness on UIC?

() Yes

() No

Can you support your answer with an example?

How do you grade the performance of your research partners in academia at
meeting the requirements of the joint research projects? (1=min, 5=max)

()

—~ A~~~
~— N N
O wWwN -

In your opinion, does the academician in the contract works himself for your
project or he assigns it to his research assistants? How do you comment on this?

ow do you evaluate the performance of researchers in your projects?
) More than expected

)  Expected

)  Less than expected

H
(
(
(
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How was your communication with your contacts in the university during the
projects?

( ) Open and healthy

() Average

() Poor

What are the main challenges that you have faced during your university
research projects?

What do you think about which part is more responsible from the problems
arise during projects?

( )  Mostly university

( ) Mostly industry

( ) Equally responsible

Have those problems successfully solved? By whose efforts mostly?

( ) Mostly university

( )  Mostly industry

( ) Equally responsible

In your opinion, to what extent do the factors below are potential problem
sources for UIC?

Never Sometimes | Usually Always

Financial constraints

Communication failures

Violation of deadlines

Bureaucratic burdens

Know-how gaps

Cultural differences

Unrealistic financial
expectations

IP Sharing

Non-clearly defined

expectations

Have you ever experienced a situation that a university project ends up with an
invention?

() Yes
() No
If yes, did you file a joint patent application for your joint invention?
() Yes
() No

Have you ever encountered a problem/dispute with the university side
regarding the arising economic benefits / costs of the patenting? Can you

explain it?
() Yes
() No
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To what extent does the ASELSAN technology transfer professionals take part
in the solution of any of these problems? (1=min, 5=max)

() 1
() 2
() 3
() 4
() 5

How would you grade your company’s research infrastructure in terms of
enabling successful projects with universities? (1=min, 5=max)

() 1

2
3
4
5

A~ AN AN~
— N N

Have you ever faced with a problem about Non-disclosure agreement process
with the university TTO? What was it?

() Yes

() No

Have you ever had any suspect that confidentiality rules on the NDA are
violated by university side? What happened afterwards?

() Yes

() No

Do you think that you have had trust issues to your research partners in the
university side? Why do you think you had such an impression?

() Yes

() No

Do you think that you have a decent and open communication with your
research partners in the university? What was key for establishing such a
relationship?

() Yes

() No

Do you believe that R&D policies of your company encourage collaborative
work with universities? Can you give an example for that?

() Yes

() No

Which practices/policies in your company encourage you for working with
universities?

Which practices/bureaucratic processes in your company discourage you from
working with universities?

What would you change in collaboration process, if you can?
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Do you think that academicians can allocate enough time for industry projects,
besides their academic burden?

() Yes

() No

Do you think that academicians find amount of research grants provided by
ASELSAN to universities satisfying?

() Yes

() No

Do you think that academicians are demotivated because of the fee cut out of
their research grants by university administration?

() Yes

() No

What can be done in order to avoid that situation?

Do you find attitude of university administration to industry collaboration
supportive?

() Yes

() No

What role did university TTO play before, during, and after the project? How
would you evaluate its general performance?

Do you think that government provides enough incentives for UIC?
() Yes
() No

In your opinion, how important is each function of government for university-
industry collaboration?

Unimportant | Slightly Important Very
Important Important

Funding for R&D
projects

Rule-setting for state
universities

Formation of IP laws

Providing infrastructure

Enhancing networking
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Have you ever carried out a project funded by a TUBITAK TEYDEB Grant
Program? Which program that was?

() Yes

() No

Have you ever encountered a problem regarding the Grant program? What was
it about?

( ) the application process

( )  working with the researchers in harmony

( ) meeting project requirement

( ) financial issues

Do you think that the Grant was financially enough to cover the expenses
related to the project?

() Yes

() No

What would be your recommendations to public authorities for encouraging
uic?

QUESTIONS TO GRADUATE-LEVEL STUDENTS AND GRADUATES

How did you decide on your thesis topic?

How would you assess your communication with your thesis advisor? (1=min,
5=max)

() 1
() 2
() 3
() 4
() 5

Have you ever faced with a difficulty on working and studying at the same

time? How could you handle it?

() Yes

() No

Could you manage to finish your graduate study on time?
() Yes

() No

In your opinion, to what extent does your thesis contribute to your work at
ASELSAN? (1=min, 5=max)

ab~r wbN P

()
()
()
()
()
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How would you evaluate your advisor’s attention and contribution to your
thesis? (1=min, 5=max)

()

—~ A~~~
~— N
a b~ owN -

Do you believe that your company is supportive about employees’ graduate
studies?

() Yes
() No
Did your thesis end up with an invention?
() Yes
() No

If yes, what was it?

( ) Patent application

( )  Utility model application

( ) Design application

( ) Scientific publication

() Other

Did an IP revenue sharing agreement signed between your company and your
university?

() Yes

() No

Do you know whether your advisor will get any royalty income out of the co-
invention?
() Yes
() No

How would you evaluate the contribution of Technology Transfer and legal
team in your company to the process? (1=min, 5=max)

()

—~ e~~~
~— — —
a b wWwN -

QUESTIONS TO TECHNOLOGY TRANSFER & LEGAL TEAM
What is the most frequent problem that you encounter regarding IP sharing in
contracted projects with universities?

What is the most frequent problem that you encounter regarding IP sharing in
employees’ graduate studies?
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Do you have any idea on which problems do other defense firms encounter in IP
sharing with universities? Are the problems similar with yours?

() Yes

() No

Who do you usually contact and compromise with for finding a common ground
during IP sharing negotiations?

( ) University TTO

( ) Academicians

How would you describe the attitude of the university TTO during those
negotiations?

Do you think that the challenges you have encountered are caused by legal gaps
in IP law? Could these problems be prevented if there were more
clear/definitive law enforcements?

() Yes

() No

What would your recommendations to the university TTO, the academicians
involved in collaboration with ASELSAN, and to your colleagues in ASELSAN
to improve the process?

INTERVIEW QUESTIONS TO UNIVERSITY SIDE (METU)
Not: Please consider ASELSAN as “industry”.

ACADEMICIANS WHO TAKE PART IN CONTRACTED PROJECTS OF
ASELSAN

Approximately how many projects with an industry partner have you involved
so far?

( ) Lessthan3

() 3-5

( ) Morethan5

Which joint-activity have you involved with industry so far?
( ) Contracted Research

( ) Joint Research

( ) Joint Patent Application

( ) Co-authored Research Publication

() Other

In your opinion, how important is the knowledge generated in universities for
industry projects?

( ) unimportant

() slightly important

( ) important

( ) veryimportant
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How do you evaluate the contribution of university research output to industry
projects?

() Veryweak

( Poor

( Average

( Good

( Very good

At which level do you work with the industry most?
(

(

(

(

N N N N

) Between TRL1-2
) Between TRL3-4
) Between TRL5-6
) Between TRL 7 -8

What were the main challenges you faced during industry projects?

Have those problems successfully solved? By whose efforts mostly?
( ) Mostly university

( )  Mostly industry

( ) Equal

What do you think about which part is more responsible from the problems
arise during projects?

( ) Mostly university

( )  Mostly industry

( ) Equally responsible

In your opinion, to what extent do the factors below are potential problem
sources?

Never Sometimes Usually Always

Financial constraints

Communication failures

Violation of deadlines

Bureaucratic burdens

Know-how gaps

Cultural differences

Unrealistic financial
expectations

IP Sharing

Non-clearly defined

expectations

In your opinion, to what extent does the research output is applicable to
products/systems of the company? (1=min, 5=max)

() 1
() 2
() 3
() 4
() 5
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In your opinion, were the research grants provided by the company
economically satisfying?

() Yes

() No

How was your communication with your contacts in the industry during the
projects?

( ) Open and healthy communication

() Average

( )  Nocommunication at all

Do you believe that technical requirements and expectations of the project are
clearly expressed by the company beforehand?

() Yes

() No

Have you ever felt academically restricted or had any concern about your
academic freedom while working with the industry?

() Yes

() No

In your opinion, to what extent do these factors have an impact on success of
collaborative research activities?

Never Sometimes | Usually Always

Shared goals

Building trust

Clear objectives

Open communication

Perceived  know-how  gaps
between parties

Time and resource limitations

As an industry partner, what are your main expectations from your industry
partners?

1.

2.

3.

Do you believe that your research output meets the expectations of industry?
() Yes
() No

How do you grade the performance of your research team at meeting the
requirements of the industry projects? (1=min, 5=max)

()

—~ e~~~
~— — — —
O wN -
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To what extent did the industry meet your expectations from the collaboration?
( )  More than expected

( ) Expected

( ) Lessthan expected

Do you think that industry makes enough effort to transfer knowledge from
universities?

() Yes

() No

Do you think that geographical proximity to the universities have an impact on
the effectiveness on collaboration?

() Yes

() No

Can you support your answer with an example?

Did you carry out projects with other defense companies as well?
() Yes

() No

How was your experience with them, compared to ASELSAN? Why?
() Better

() Same

() Worse

Have you ever experienced a situation that an industry project ends up with an
invention?

() Yes
() No
If yes, did you file a joint IP application for your joint invention?
() Yes
() No

Have you ever encountered a problem/dispute with the industry side regarding
the arising economic benefits / costs of the patenting? Can you explain it?

() Yes

() No

To what extent does the university TTO take part in the solution of any of these
problems? (1=min, 5=max)

() 1
() 2
() 3
() 4
() 5
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How would you grade the company’s research infrastructure in terms of
enabling successful collaborative projects with universities? (1=min, 5=max)

() 1

2
3
4
5

AN NN N
N N N N

Have you ever faced with a problem about Non-disclosure agreement process?
What was it?

() Yes

() No

Do you find the attitude of university administration to industry collaboration
supportive?

() Yes

() No

In your opinion, what are the areas for improvement regarding university and
company policies in order to boost the effectiveness of UIC?

Do you think that you can allocate enough time for industry projects, besides
your academic burden?

() Yes

() No

Do you think that you are demotivated because of the fee cut by university
administration out of industry research grants?

() Yes

() No

What can be done in order to avoid that situation?

Have you ever discontinued to an industry project? If yes, what was the reason
for that?

() Yes

() No

How did university TTO support you before, during, and after the project?
How would you evaluate its general performance?

Do you think that government provides enough incentives to industry to
collaborate with universities?

() Yes

() No

Have you ever carried out a project funded any TUBITAK TEYDEB Grant
Program? Which program that was?

() Yes

() No

158



If yes, have you ever encountered a problem regarding the Grant program?
What was it about?

( ) the application process

( )  working with the researchers in harmony

( )  meeting project requirement

( ) financial issues

Do you think that the Grant was financially enough to cover the expenses
related to the project?

() Yes

() No

What would be your recommendations to public authorities for encouraging
uiC?

ASELSAN EMPLOYEES’ THESIS ADVISORS

In your opinion, for working students, what are the advantages of carrying out
their thesis studies in their working areas?

Have you ever involved in an industry thesis study that results in an invention?
() Yes
() No

Did you already have an IP Sharing agreement prior to the invention, or did
you make the agreement after the invention comes out?

Did you face with any challenges during IP negotiations with the industry side
or your university TTO? If yes, what were they?

() Yes

() No

How was your thesis student’s attitude, and the company’s standing during the
agreement process?

Do you think that you got a fair royalty share out of your co-invention in the
end? Why?

() Yes

() No

Did the overall study satisfying for you in terms of the success of your student,
opportunities provided by the company? How so?

() Yes

() No

UNIVERSITY TTO (METU TTO)

What is the most frequent problem that you have encountered regarding IP
sharing in contracted projects of the company (ASELSAN)?
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What is the most frequent problem that you encounter regarding IP sharing in
graduate studies of working students?

Who do you usually negotiate and compromise with for finding a common
ground in the company?

() TTM

( ) Legal Affairs

( )  Students/ Project Managers

How would you define attitude of the company during those negotiations? How
does it differentiate from the attitude of other defense firms?

Do you think that there are legal gaps or a need for more clear/definitive law
enforcements in order to prevent the challenges you have encountered?

() Yes

() No

Do you have difficulties for finding an industry partner for commercialization
of research output in your university?

() Yes

() No

Do you have any expectation from the industry side at this subject?
What would your expectations from ASELSAN TTO, the academicians

involved in collaboration with ASELSAN, and to R&D partners in ASELSAN
on improving this whole process?

160



C. SEMI-STRUCTURED INTERVIEW QUESTIONS (TURKISH)

ARASTIRMAYA GONULLU KATILIM FORMU
Bu arastirma, ODTU Bilim ve Teknoloji Politikas1 Calismalar1 Boliimii Yiiksek

Lisans 6grencisi Necla Seyhan Akman tarafindan Prof. Dr. Ahmet Yozgathigil ve
Prof. Dr. Mehmet Celik danigsmanhgindaki yiiksek lisans tezi kapsaminda
yiritilmektedir. Bu form sizi arastirma kosullar1 hakkinda bilgilendirmek igin

hazirlanmistir.
Calismamin Amaci Nedir?

Savunma sektdriindeki Universite - Sanayi Isbirliklerinde karsilasilan zorluklari,
aksayan yonleri, taraflarin birbirinden beklentilerini ve taraflari motive ve demotive

eden unsurlar1 tespit ederek bunlari adresleyen ¢6ziim Onerileri sunmaktir.
Bize Nasil Yardimc1 Olmamz Isteyecegiz?

Arastirmaya katilmay1 kabul ederseniz, sizden 20 ila 30 kisiden olusan bir 6rneklem
grubuna katilmaniz beklenmektedir. Yaklasik olarak yarim saat siirmesi beklenen
miilakatlarda sizlere bir dizi ¢coktan se¢gmeli ve acgik uglu soru yoneltilecek ve bu
sorulara neden belirli bir cevap verdiginiz sorulacaktir. Miilakat sirasinda

cevaplariniz not edilecektir.
Sizden Topladigimiz Bilgileri Nasil Kullanacagiz?

Arastirmaya katiliminiz tamamen goniilliiliik temelinde olmalidir. Calismada sizden
kimlik belirleyici hi¢bir bilgi istenmemektedir. Cevaplariniz tamamiyla gizli
tutulacak ve sadece arastirmacilar tarafindan degerlendirilecektir. Katilimcilardan
elde edilecek bilgiler toplu halde degerlendirilecek ve bilimsel yayimlarda

kullanilacaktir.
Katilimimzla ilgili bilmeniz gerekenler:

Miilakat, genel olarak kisisel rahatsizlik verecek sorular veya uygulamalar
icermemektedir. Ancak, katillm sirasinda kendinizi rahatsiz hissederseniz

istediginizde cikmakta serbestsiniz.
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Arastirmayla ilgili daha fazla bilgi almak isterseniz:

Miilakat sonunda, bu c¢alismayla ilgili sorulariniz cevaplanacaktir. Bu calismaya
katildiginiz icin simdiden tesekkiir ederiz. Calisma hakkinda daha fazla bilgi almak
icin ODTU Makine Miihendisligi dgretim iiyelerinden Prof. Dr. Ahmet Yozgatligil

ya da yiiksek lisans 6grencisi Necla Seyhan Akman ile iletisim kurabilirsiniz.

SANAYI TARAFININ (ASELSAN) MULAKAT SORULARI
DEMOGRAFIK BILGI

1- Yasmz
() 30alt () 30-40
() 40-50 () 50+
2- Cinsiyetiniz
( ) Kadm
( ) Erkek

3- Mezun oldugunuz boliim

( ) Miihendislik
( ) Temel bilimler
( ) Sosyal bilimler
4- Mezuniyet dereceniz
( ) Lisans ( ) Yiksek Lisans
( ) Doktora ( ) Diger

5- Kagc yildir calisma hayatindasiniz?

() Swyildanaz () 5-10y1
() 10-20yil ( ) 20 yildan fazla

6- ASELSAN’da kac yildir ¢alisiyorsunuz?

() Swyildanaz () 5-10y1
() 10-15y1 () 15yildan fazla

7- Hangi departmanda cahistyorsunuz?

() Tasarim () Program/Proje
() Uretim () Diger
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8- Unvaniniz (Yonetim disini secgtiyseniz)

Uzman yardimcisi [-1I / Miihendis I-11
Uzman I-1I / Uzman Miihendis I-11

Kidemli Uzman / Kidemli Uzman Miihendis
Lider / Lider Miihendis

Kidemli Lider / Kidemli Lider Miihendis
Miidir

Direktor

e e N N N N
N N N N N N N

UNIVERSITEYLE PROJE YURUTMUS CALISANLARA SORULACAK
SORULAR

Not: Liitfen sorular1 cevaplandirirken Universite olarak sadece ODTU’yii goz
ontinde bulundurunuz.

Universiteden sanayiye olan bilgi ve know-how transferinin isleriniz icin 6nem
derecesini nasil degerlendiriyorsunuz?

() Onemsiz

( )  bir miktar 6nemli
() Onemli

() cokonemli

Universite arastirmalarimin ¢iktilarinin projelerinize olan katkisim1 nasil
degerlendirirsiniz?

() Cokzayif

() Zayf

( ) Ortalama

() Iyi

() Cokiyi

Sirketinizin Ankara’da bulunan iiniversitelerdeki arastirma potansiyelinden
yeteri kadar faydalandigini diisiiniiyor musunuz?

() Evet

( ) Hayrr

Cevabimiz hayir ise, sebebini aciklar misimiz? Sizce sirketiniz Ankara’daki
iiniversitelerin arastirma potansiyelinden nasil daha fazla faydalanabilir?

Universite arastirma projeleri icin yeteri kadar biitce ayirabiliyor musunuz?
() Evet
( ) Hayrr

Cevabiniz hayrr ise, sebebini aciklar misimz?
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Projeniz icin dogru akademik partneri nasil buluyorsunuz?
( ) Akademik kataloglar (Ziitfen belirtiniz)

( ) Kisisel baglantilar

( ) Diger (liitfen belirtiniz)

Sizce iizerinde ¢ahistigimiz proje icin akademide dogru kontagi bulmanin zorluk
derecesi nedir?

() Cokzor

() Zor

( ) Ortalama
( ) Kolay

( ) Cokkolay

Bu zorlugu agsmak i¢in neler yapilabilir?

Bugiine kadar kagc iiniversite projesinde yer aldimiz?
() 3tenaz

() 3-5

() 5S’tenfazla

) Sozlesmeli Arastirma
)  Ortak Arastirma

)  Ortak Patent

) Ortak Bilimsel Yayin
) Diger

) THS1-2arasinda
)  THS 3 -4 arasinda
) THS5-6arasinda
) THS 7 -8 arasinda

Universiteden gelen arastirma ¢iktilarimin projelerinizde kullamilabilirligini
puanlayiniz. (1=min, 5=max)

() 1
2
3
4
5

Proje Dbaslangicindan once projeyle ilgili teknik gereksinimleri ve
beklentilerinizi karsi taraf ile eksiksiz bir sekilde paylastigimiz1 diisiiniiyor
musunuz?

() Evet

( ) Hayrr
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Sizce asagidaki faktorlerin her biri iiniversite is birligi projelerinizin basarisim
ne derece etkiliyor?

Hig Az Ciddi Cok fazla
etkilemiyor | etkiliyor | manada etkiliyor
etkiliyor

Ortak misyon ve hedefler

Karsilikli giiven tahsisi

Hedeflerin agik ve net olmasi

Acik iletigim

Kars1 tarafin proje i¢in yetersiz
oldugu algisi

Zaman ve kaynak kisitlari

Sanayi tarafi olarak, universite sanayi is birliginde akademik ortagimizdan
beklentileriniz nelerdir?

1.

2.

3.

Akademideki arastirma ortaklarimzin, beklentilerinizi karsilamada yeterli
oldugunu diisiiniiyor musunuz?

() Evet

( ) Hayrr

Universite ile lokasyon olarak yakin olmanin ya da aym kampiiste bulunmanin,
is birliginin etkinligine bir etkisi oldugunu diisiiniiyor musunuz?

() Evet

( ) Hayrr

Cevabimizi bir 6rnekle aciklar misimiz?

Akademideki arastirma ekiplerinin proje gereksinimlerini karsilamadaki
performansini nasil degerlendirirsiniz? (1=min, 5=max)

() 1
() 2
() 3
() 4
() 5

Sizce sozlesmeyi yaptigimiz hoca projeniz icin bizzat kendisi mi calisiyor yoksa
asistanlarindan  birini mi  gorevlendiriyor? @Bu  durumu nasil
degerlendiriyorsunuz?

Ayni projede yer aldiginiz akademik ekiplerin projeye katkisim Teknik bilgi,
uzmanlik ve know-how ac¢isindan nasil degerlendirirsiniz?

( ) Beklenenin iizerinde

( ) Beklenen seviyede

( ) Beklenenin altinda
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Proje siiresince iiniversitedeki kontaklariizla olan iletisimiz nasildi?
() Acik ve saglikl

( ) Ortalama

() Zayif

Universite projelerinde karsilastigimz temel zorluklar nelerdir?

Projede ¢ikan sorunlardan hangi taraf daha sorumluydu?
( )  Cogunlukla Universite

( ) Cogunlukla Endiistri

( )  Esitderecede sorumlu

Bu sorunlar basarih bir sekilde c¢oziildii mii? Cogunlukla hangi tarafin
cabalariyla?

( )  Cogunlukla Universite

( )  Cogunlukla Sanayi

( ) Esitderecede

Sizce iiniversite projelerinde asagidaki faktorlerin her biri ne derece sorun
teskil ediyor?

Higbir Bazen Genellikle Her zaman
zaman

Finansal Kisitlar

fletisim Sorunlar

Bitis tarihlerine
uyulmamasti

Biirokratik Siirecler

Know-how farklari

Kilturel farkliliklar

Gergekdist finansal
beklentiler

Fikri hak paylagimi

Net olarak ifade
edilmeyen beklentiler

Hi¢ sonunda bulus cikan bir iiniversite projesinde yer aldimiz mi?
() Evet
( ) Hayrr

Evetse, bulus i¢in ortak patent basvurusunda bulundunuz mu?
() Evet
( ) Hayrr

Patent basvurusu icin ddenecek giderler/ elde edilecek gelirler 6zelinde bir
anlasmazhk yasadimiz m1? Aciklayabilir misiniz?

() Evet

( ) Hayrr
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Sirketinizdeki Teknoloji transfer ekibi bu sorunlarin ¢éziimiinde ne derece yer
ald1? (1=min, 5=max)

() 1

() 2

() 3

() 4

() 5

Sirketinizin arastirma alt yapilarim iiniversite is birligi projeleri acisindan ne
derece yeterli buluyorsunuz? (1=min, 5=max)
() 1

() 2

() 3

() 4

() 5

Universite TTO’suyla NDA anlasmasi veya baska bir konuda sorun yasadigimz
oldu mu? Olduysa neydi?

() Evet

( ) Hayrr

Projeye dair gizlilik kurallarinin iiniversite tarafindan ihlal edildigi siiphesi hi¢
yasadimiz m1? Sonrasinda ne oldu?

() Evet

( ) Hayrr

Universite tarafindaki proje ortaklarimzla ilgili herhangi bir konuda giiven
sorunu yasadiginiz oldu mu? Bu sekilde diisiinmenize sebep olan neydi?

() Evet

( ) Hayrr

Universitedeki proje ortaklarimizla agik ve ¢ift yonlii iletisim tahsis edilebilmis
miydi? Sizce bu sekilde bir iliski kurabilmenin anahtari nedir?

() Evet

( ) Hayrr

Sirketinizin Ar-Ge siireclerinin iiniversite is birliklerini motive edici nitelikte
oldugunu diisiiniiyor musunuz?

() Evet

( ) Hayrr

Sirketinizin hangi politikalarimin iiniversite isbirligine tesvik edici nitelikte
oldugunu diisiiniiyorsunuz?

Sirketinizdeki hangi biirokratik siireclerin, iiniversite is birliklerini sekteye
ugrattigim diisiiniiyorsunuz?

Degistirebilecek olsaydiniz, isbirligi siirecinde neleri degistirmek isterdiniz?
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Akademisyenlerin, ders yiiklerinin yaninda sanayi projeleri icin yeterli zaman
ayirabildigini diisiiniiyor musunuz?

() Evet

( ) Hayrr

ASELSAN tarafindan verilen arastirma destegini, akademisyenlerin yeterli
buldugunu diisiiniiyor musunuz?

() Evet

( ) Hayrr

Akademisyenlerin, sanayi projelerinden gelen gelirden iiniversite doner
sermayesi icin kesinti yapilmasindan dolayr demotive oldugunu diisiiniiyor
musunuz?

() Evet

( ) Hayrr

Sizce bu durum nasil ¢oziilebilir?

Universite yonetiminin sanayi isbirligine olan yaklasimim destekleyici buluyor
musunuz?

() Evet

( ) Hayrr

Universite TTO’su projelerinizin  baslangicinda, proje siiresince ve
tamamlandiktan sonra nasil bir rol oynadi? Genel katkisini ve performansini
nasil degerlendirirsiniz?

Kamunun Universite sanayi is birligine yeterli tesvik sagladigim diisiiniiyor
musunuz?

() Evet

( ) Hayrr

Hi¢c TUBITAK TEYDEB destegi alan bir projede yer aldimz nm? Hangi destek
programiydi?

() Evet

( ) Hayrr

Aldiysaniz bu siirecte herhangi bir sorunla karsilastiniz mi? Sorun neyle
ilgiliydi?

( ) bagvuru siireci

( ) taraflarin uyum iginde g¢alismast

( ) proje gereksinimlerinin zamaninda karsilanmasi

( ) finansal sorunlar

Saglanan destegin projenin tamamlanabilmesi i¢in yeterli oldugunu diisiiniiyor
musunuz?

() Evet

( ) Hayrr
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Universite Sanayi Isbirliginin gelistirilmesi icin kamu tarafina verebileceginiz
oneriler ne olurdu?

LISANSUSTU OGRENCILERINE VE MEZUNLARA SORULACAK
SORULAR

Tez konunuza nasil karar verdiniz?

Tez danismaninizla olan iletisimizi nasil degerlendirirsiniz? (1=min, 5=max)
() 1
() 2
() 3
() 4
() 5

Aym anda hem c¢ahisip hem de yiiksek lisans yapma konusunda zorluk cektiniz
mi? Bu durumu nasil yonettiniz?

() Evet
( ) Hayrr
Lisansiistii egitiminizi zamaninda tamamlayabildiniz mi?
() Evet
( ) Hayrr

Sizce teziniz ASELSAN’da cahsmakta oldugunuz alana ne derece katki
saglamakta? (1=min, 5=max)

() 1
() 2
() 3
() 4
() 5

Tez damsmanimzin tezinize olan ilgi ve katkisim1 nasil degerlendirirsiniz?

Sirketinizi calisanlar1 lisansiistii egitimlerine devam etmeleri konusunda
destekleyici buluyor musunuz?

() Evet
( ) Hayrr
Teziniz bir bulusa doniistii mii?
() Evet
( ) Hayrr
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Evet ise, ne idi?

( ) Patent bagvurusu

( ) Faydali model bagvurusu

( )  Tasarim bagvurusu

( ) Bilimsel yayin

( ) Diger

Sirketiniz ve iiniversiteniz arasinda bulusunuzla ilgili bir Fikri Hak Sozlesmesi
imzalanmis miydi?

() Evet

( ) Hayrr

Tez damsmaninizin ortak bulusunuz iizerinden herhangi bir royalti geliri elde
edip etmeyecegini biliyor musunuz?

() Evet

( ) Hayrr

Sirketinizdeki Teknoloji Transfer Miidiirliigii ve Ar-Ge Sozlesmeler
Miidiirliigii’niin bu siirece olan katkisini nasil degerlendirirsiniz?

() 1

2
3
4
5

A~ NN~
~— — N —

TEKNOLOJi TRANSFER VE AR-GE SOZLESMELER MUDURLUGUNE
SORULAR

Universitelere verilen sézlesmeli projeler kapsaminda ortaya ¢ikan buluslarla
ilgili en s1k karsilastiimz sorunlar nelerdir?

Calsanlarin lisansiistii tezlerinde ortaya c¢ikan buluslarla ilgili en sik
karsilagtiginiz sorunlar nelerdir?

Diger savunma sirketlerinin iiniversitelerle fikri hak paylasimiyla ilgili ne gibi
sorunlar yasadigina dair bir fikriniz var m1? Sizin karsilastiginiz problemlere
benziyor mu?

Bu tarz sorunlar1 asmak icin genelde hangi taraf ile goriisiip ortak payda
buluyorsunuz?

( )  Universite TTO’su

( ) Akademisyenler

Universite TTO’sunun bu siirecler sirasindaki tavrim ve ¢6ziim odaklih@im
nasil tarif edersiniz?

Karsilastigimiz sorunlarin herhangi bir hukuki bosluktan kaynakh oldugunu
diisiiniityor musunuz? Daha aciklayic1 ve net kanunlar ile bu sorunlarin oniine

gecilebilir miydi?
() Evet
( ) Hayrr
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Siirecin iyilestirilmesi icin iiniversite TTO’suna, ASELSAN ile proje yiiriiten
akademisyenlere ve ASELSAN’daki lisansiistii o0grencileri ve proje
yoneticilerine onerileriniz ne olurdu?

UNIVERSITE TARAFINA (ODTU) SORULAR
Not: Liitfen sorular1 cevaplandirirken Sanayi olarak sadece ASELSAN’1 g6z 6niinde
bulundurunuz.
ASELSAN’IN SOZLESMELI PROJELERINDE YER ALAN
AKADEMISYENLER

Bugiine kadar yer aldiginiz sanayi projesi sayisini belirtiniz.
() 3tenaz

() 3-5arasi

() 5’tenfazla

ugiine kadar sanayi ile hangi isbirligi faaliyetlerinde yer aldinmiz?
Sozlesmeli Arastirma

Ortak Arastirma

Ortak Patent

Ortak Bilimsel Yayin

B
(
(
(
(
( Diger

N N N N N

Sizce iiniversitelerde iiretilen bilimsel bilginin sanayi projeleri icin 6nem
derecesi nedir?

)  Onemsiz

)  bir miktar 6nemli
)  Onemli

) ¢ok 6nemli

(
(
(
(
Universitelerde yiiriitillen arastirma ciktilarimin  sanayi projelerine olan
katkisin1 nasil degerlendirirsiniz?

() Cokzayif

() Zayf

( ) Ortalama
() Iyi

() Cokiyi

Yer aldigimiz sanayi projeleri genellikle hangi THS arah@indaydi?
() THS1-2arasinda

() THS3-4arasinda

() THS5-6arasinda

() THS7-8arasinda

Sanayi projelerinde karsilastigimiz temel zorluklar nelerdi?

Projede ¢ikan sorunlardan hangi taraf daha sorumluydu?
( )  Cogunlukla Universite

( ) Cogunlukla Endiistri

( )  Esit derecede sorumlu
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Bu sorunlar basarih bir sekilde c¢oziildii mii? Cogunlukla hangi tarafin
cabalariyla?

( )  Cogunlukla Universite

( ) Cogunlukla Sanayi

( )  Esit derecede

Sizce iiniversite projelerinde asagidaki faktorlerin her biri ne derece sorun
teskil ediyor?

Higbir Bazen Genellikle Her zaman
zaman

Finansal Kisitlar

[letisim Sorunlari

Bitis tarihlerine
uyulmamasi

Biirokratik Siire¢ler

Know-how farklari

Kiiltiirel farkliliklar

Gergekdist finansal
beklentiler

Fikri hak paylasimi

Net olarak ifade
edilmeyen beklentiler

Universite arastirma ¢iktilarinin sanayi projelerinde direk kullamilabilirligini
nasil degerlendirirsiniz? (1=min, 5=max)

() 1
() 2
() 3
() 4
() 5

Sanayi tarafindan soézlesmeli projeler icin saglanan oddenegi yeterli buluyor
musunuz?

() Evet

( ) Hayrr

Proje siiresi boyunca sanayideki proje kontaklarmizla olan iletisiminiz sizin
acinizdan nasildi?

()  Acik ve saglikh

( ) Ortalama

() lletisimimiz yoktu

Sanayi tarafinin proje baslangicindan once projeyle ilgili teknik gereksinimleri
ve beklentilerini sizle eksiksiz bir sekilde paylastigini diisiiniiyor musunuz?

() Evet

( ) Hayrr

172




Sanayi ile birlikte yiiriittiigiiniiz caliymalarda akademik ozgiirliigiiniiziin
kisitlandigina dair bir endise yasadimiz m?

() Evet

( ) Hayrr

Sizde asagidaki faktorlerin her biri sanayi is birligi projelerinizin basarisin1 ne
derece etkiliyor?

Higbir Bazen Genellikle | Her
zaman zaman

Ortak misyon ve hedefler

Karsilikli giiven tahsisi

Hedeflerin agik ve net olmasi

Acik iletisim

Kars1 tarafin proje igin yetersiz
oldugu algisi

Zaman ve kaynak kisitlari

Universite tarafi olarak, iiniversite sanayi is birliginde sanayi ortagimizdan
beklentileriniz nelerdir?

1.

2.

3.

Proje sonundaki arastirma ciktilarimizin sanayinin beklentilerini karsiladigini
diisiinityor musunuz?

() Evet

( ) Hayrr

Arastirma ¢iktilarimizin  sanayi projelerinin gereksinimlerini ne derece
karsiladigim diisiiniiyorsunuz? (1=min, 5=max)

() 1

() 2

() 3

() 4

() 5

Sanayi, sizin ortak calismadan beklentilerinizi ne derece karsilad1?
( ) Beklenenin iizerinde

( ) Beklenen seviyede

( ) Beklenenin altinda

Sanayinin, iiniversiteden bilgi transferi konusunda yeterince ¢caba harcadigim
diisiiniiyor musunuz?

() Evet

( ) Hayrr

Sanayi Kkurulusu ile lokasyon olarak yakin olmanin, kurulan isbirlig¢inin
etkinligi iizerinde etkisi oldugunu diisiiniiyor musunuz?

() Evet

( ) Hayrr
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Cevabiniz1 bir ornek ile destekleyebilir misiniz?

Diger savunma sirketleriyle de ortak arastirma projelerinde yer aldiniz mi?
() Evet

( ) Hayrr

Onlarla olan deneyiminiz, ASELSAN ile kiyaslandiginda nasildi1? Neden?
( ) Dahaiyi

( ) Benzer

( ) Dahakéti

Sanayi projeleriniz arasindan bulusa doniisen bir projeniz oldu mu?
() Evet
( ) Hayrr

Olduysa bu ortak bulusunuz icin herhangi bir ortak fikri hak basvurusu yapildi
mi?

() Evet

( ) Hayrr

Sanayi tarafiyla ilgili fikri hak basvurusundan dogacak giderlerin ve gelirlerin
paylasimi konusunda sorun yasadimiz mi? Ne oldugunu anlatabilir misiniz?

() Evet

( ) Hayrr

Universite TTO’nuz bu yasanan sorunlarimin céziimiinde ne derece aktif rol
aldi? (1=min, 5=max)

() 1

() 2

() 3

() 4

() 5

Sirketin arastirma altyapisi, iiniversitelerle ortak arastirma yiiriitiilebilmesine
ne derece imkan saghyordu/uygundu? (1=min, 5=max)
() 1

() 2

() 3

() 4

() 5

TTO ile NDA anlasmasi siireciyle veya baska bir konuyla ilgili sorun
yasadiginiz oldu mu? Olduysa neydi?

() Evet

( ) Hayrr
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Universite yonetiminizin, sanayi iy birliklerine yonelik tutumunu destekleyici
buluyor musunuz?

() Evet

( ) Hayrr

Universite sanayi is birliginin etkinliginin artmasi icin iiniversite ve sirket
politikalarinda degismesi gerektigini diisiindiigiiniiz hususlar nelerdir?

Ders yiikiiniiziin yaninda sanayi projeleri icin yeterli zaman ayirabildiginizi
diisiinityor musunuz?

() Evet

( ) Hayrr

Sanayi projelerinden gelen ddenek iizerinden iiniversite doner sermayesi icin
kesinti yapiliyor olmasi sizi demotive ediyor mu?

() Evet

( ) Hayrr

Bu durumun diizeltilmesi i¢in sizce neler yapilabilir?

Bugiine kadar bir sanayi projesini yarida biraktiginiz oldu mu? Oldu ise sebebi
neydi?

() Evet

( ) Hayrr

Sanayi ile yiiriittiigiiniiz proje oOncesi, siras1 ve sonrasinda iiniversite
TTO’nuzdan nasil bir destek gordiiniiz? Genel performansim ve yaklasimini
nasil degerlendirirsiniz?

Kamunun iiniversite sanayi is birligi icin yeteri kadar tesvik sagladigim
diisiinityor musunuz?

() Evet

( ) Hayrr

Hic TUBITAK TEYDEB tarafindan destek alan bir projede yer aldimz mi?
Hangi destek programiydi?

() Evet

( ) Hayrr

Aldiysaniz bu siirecte herhangi bir sorunla karsilastiniz mi? Sorun neyle
ilgiliydi?

( ) basvuru siireci

( ) taraflarin uyum iginde galismasi

( ) proje gereksinimlerinin zamaninda karsilanmasi

( ) finansal sorunlar
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Saglanan destegin projenin tamamlanabilmesi i¢in yeterli oldugunu diisiiniiyor
musunuz?

() Evet

( ) Hayr

Universite Sanayi Isbirliginin gelistirilmesi icin kamu tarafina verebileceginiz
oneriler ne olurdu?

ASELSAN CALISANLARININ TEZ DANISMANLARINA SORULAR
Sizce sanayide calisan lisans iistii 0grencilerinin, calismakta oldugu konular
iizerine tez yapmasinin ne gibi avantajlar1 bulunmaktadir?

Hi¢ bulusa doniisen bir teze damsmanhk yaptiniz ni?
() Evet
( ) Hayrr

Bulus oncesinde kars1 tarafla imzalanmis olan fikri hak paylasimi sézlesmeniz
var miydi, yoksa sozlesmeyi bulus ortaya ciktiktan sonra mi yaptiniz?

Fikri hak paylasim goriismelerinde sanayi tarafiyla veya kendi TTO’nuz ile
herhangi bir anlasmazhk yasadimz m1? Aciklayabilir misiniz?

() Evet

( ) Hayrr

Anlagsma siirecinde tez ogrencinizin ve sirketin genel tutumunu nasil
degerlendirirsiniz?

Anlasma neticesinde ortak bulusunuzdan adil bir pay almaya hak kazandiginizi
diisiiniiyor musunuz? Neden?

() Evet

( ) Hayrr

Tez calismamzi genel olarak degerlendirecek olursaniz, 6grencinizin basarisi ve
sirketin sagladigi olanaklar sizin icin yeterli miydi? Ag¢iklar misimz?

() Evet

( ) Hayrr

UNIVERSITE TTO’SUNA SORULAR
ASELSAN ile yiiriitiilen s6zlesmeli projeler kapsaminda ortaya ¢ikan buluslarla
ilgili en sik karsilasti@imz sorunlar nelerdir?

ASELSAN calisanlarinin lisansiistii tezlerinde ortaya cikan buluslarla ilgili en
sik karsilastiginiz sorunlar nelerdir?

u sorunlarin ¢oziimii icin genelde hangi taraflarla goriisiityorsunuz?
) TTM
) Ar-Ge Sozlesmeler Midiirliigi
) Ogrencinin / Projecinin kendisi

B
(
(
(
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Sirketin bu goriismeler sirasindaki genel tutumunu nasil degerlendiriyorsunuz?
Sizce bu konuda diger savunma sirketlerine benzeyen ve ayrisan noktalari
neler?

Karsilastigimiz sorunlarin herhangi bir hukuki bosluktan kaynakh oldugunu
diisiiniiyor musunuz? Daha aciklayic1 ve net kanunlar ile bu sorunlarin oniine

gecilebilir miydi?
() Evet
( ) Hayrr

Universitenizdeki arastirma ciktilarimin ticarilestirilmesi icin uygun sanayi
ortagini bulma konusunda zorluklar yasiyor musunuz?

() Evet

( ) Hayrr

Bu noktada sanayi tarafindan beklentileriniz var nm?
Tiim bu siireclerin iyilestirilmesi icin ASELSAN TTO’sundan, ASELSAN ile

proje yiiriiten akademisyenlerden ve ASELSAN’daki lisansiistii 6grencileri ve
proje yoneticilerinden beklentileriniz ne olurdu?
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D. TURKISH SUMMARY / TURKCE OZET

Sanayilesmis {ilkelerin rekabet giicii agisindan inovasyon ile birlikte yeni bilimsel
bilgi de kritik hale gelmeye baslamistir. Bu nedenle tiniversitelerde iiretilen bilimsel
ve teknolojik bilgilerin sanayiye aktarilarak ticarilestirilmesi ve katma degeri yliksek

tirlinlere doniistiiriilmesi 6nem arz etmektedir.

Universiteler ozellikle bilgiye dayali sektdrlerde bolgelerindeki  ekonomik
kalkinmay1 canlandirmaktadir. Bu noktaya gelinceye kadar {iniversitelerin dnceden
sadece egitim ve arastirma olan misyonlarina topluma katki saglama misyonu da
eklenerek, tiniversitelere ekonomik rollerinin yani sira sosyal roller de yiiklemistir.

Bu roller ile birlikte “girisimci tiniversite, teknoloji transferi ve liniversite-sanayi is
birligi” gibi kavramlar literatiire girmeye baslamistir. Universitelerde iiretilen
bilimsel bilginin toplumun yararina kullanimini kolaylasgtirmak amaciyla TTO'lar,
teknoparklar, akademik girisimcilik, spin-off'lar gibi Universite — Sanayi Is birligi

(USI) ile ilgili yeni mekanizmalar kullaniimaya baslanmistir.

Universite ve sanayi, farkli amaglara ve galisma kiiltiirlerine sahip ¢ok farkli yapilar
oldugundan, bir araya gelme ve is birligi kurma konusunda motive edilmesi i¢in bazi
tesvik mekanizmalar1 yoluyla devlet miidahalesine ihtiya¢ duymaktadir. Universite,
sanayi ve kamu arasindaki bu etkilesimler, farkli bigimlerde olabilen “inovasyonun

ticlii sarmal1” olarak tanimlanmaktadir.

Literatiirde Tiirkiye'de USI’yi inceleyen bazi ¢alismalar mevcut olsa da konuya bakis
acilart tek tarafla sinirlidir, yani konuyu ya iiniversite goziiyle ya da sanayi goziiyle
analiz etmektedirler. Dolayisiyla her iki tarafin bakis agilarini tek bir ¢alismada bir
araya getiren ve hem akademi hem de sanayi tecriibeleri bulunan danismanlar
tarafindan yonetilen bu tez, mevcut literatiire farkli bir metodoloji ekleyerek,
tiniversite ve sanayinin goriisleri arasinda daha derin bir karsilastirma yapma firsati

sunmaktadir. Bu sekilde, engelleri ve zorluklari tanimlama daha anlamli olabilir
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ciinkii her iki taraf da ortak projelerinde mevcut sorunlara birbirlerinin
perspektifinden bakma ve yaklagimlart hakkinda objektif yargilarda bulunma sansina
sahip olacaktir.

Bu baglamda caligma kapsaminda yanit aranan arastirma sorulart:

Arastirma Sorusu-1:

Savunma sanayiinde Universite — Sanayi Is birliginde taraflarin birbirlerine ve is
birligine bakis acilart ile is birliginde karsilastiklar: sorunlar ve engeller nelerdir?
Arastirma Sorusu-2.

Bu engeller nasil agilabilir, savunma sanayiinde Universite — Sanayi is birliginin

etkinliginin iyilestirilmesi i¢in hangi tedbirler alinmalidir?

Bilgiye dayali ve teknoloji yogun endiistriler, bilgi aktarimina en ¢ok ihtiya¢ duyan
endustrilerdir. Savunma sanayii, bir iilkenin ulusal gilivenligindeki roliinden
kaynaklanan ilave onemiyle bunlardan biridir. Bunun yani sira, savunma Ar-Ge'si
sivil sektorlerdeki endiistriyel inovasyon iizerindeki katalizor etkisi nedeniyle
devletler tarafindan ekstra tesvik edilmektedir. Bu nedenle, basarili savunma
sanayiinde rekabetciligi ve basarityr beraberinde getiren iiniversite is birlikleri

dikkatli bir sekilde analiz edilmeli ve buna gore tesvik edilmelidir.

Universite-sanayi is birliginden elde edilecek faydalar, kisa ve uzun vadeli hedefler
dogrultusunda farklilik gostermektedir. Akademi tarafi is birliginden “mezunlar1 i¢in
arastirma finansmani, istihdam ve beceri gelistirme firsatlari, arastirmalari i¢in
gercek sorunlar, endiistri geri bildirimi” gibi kazanimlar elde ederken, sanayi tarafi
ise bilimsel ve teknolojik bilginin yani sira nitelikli isgiicline eriserek ve Ar-Ge
faaliyetlerini riskten arindirarak is birliginden yararlanir. USI, toplumun geneline de
“1y1 egitimli is giicli, yiiksek teknolojili rekabetci iiriinler ve toplumun karsilagtigi en

zorlu sorunlara ¢éziimler” gibi cesitli avantajlar saglar.

Bu nedenle kamu, USI’yi tesvik etmek amaciyla hibe programlarmin
baglatilmasindan, fikri miilkiyet paylasimina yonelik yasal ¢ercevenin
hazirlanmasina kadar farkli politika araglari gelistirir ve uygular. Ulkemizde

TUBITAK, isbirlik¢i arastirma faaliyetlerini destekleyen 6zel hibe programlari ile
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USI baglaminda ana sorumlu kurumdur. Hiikiimetin teknolojik agidan bagimsiz bir
savunma sanayisine sahip olma vizyonu ile Tiirkiye'de savunma sektoriindeki

USI’ler igin daha hedefe yonelik cesitli tesvikler mevcuttur.

Kamu destegine ragmen, USI’nin oniinde iilkeden iilkeye ve hatta bir sektdrden
digerine degisebilen ¢ok sayida engel bulunmaktadir. Basarili is birliklerinin
olusumunun Oniindeki engeller iiniversite ve sektorler arasinda farklilik gdsterse de
literatiirde en fazla deginilen engeller “dogru is birligi ortagin1 bulmak, giiven
olusturmak ve siirdiirmek, organizasyonel farkliliklar ve fikri miilkiyet paylagimi1”

gibi birtakim ortak engellerdir.

Bu nitel calismada Tiirkiye savunma sanayisinde USI, ODTU — ASELSAN is
birlikleri -sozlesmeli arastirma projeleri ve calisan tezleri- 6rnek olay incelemesi
tizerinden derinlemesine analiz edilmektedir. Calisma kapsaminda gerekli veriler
yar1 yapilandirilmis miilakat teknigiyle toplanmis olup, daha 6nce ortak s6zlesmeli
ve yiiksek lisans tezi projelerinde birlikte c¢alismis olan firma ¢alisanlarina,
akademisyenlerine ve is birligi siireglerine her iki kurumdan da dahil olmus olan
TTO c¢alisanlarina 30-40 dakika kadar siiren c¢evrimi¢i goriismelerde sorular

yoneltilmistir. Sonuglar kodlama yontemiyle analiz edilmistir.

Katilimcilara iiniversite ve sanayinin birbirlerine ve is birligine kars1 bakis acilarini,
ortak projelerde karsilastiklar1 engelleri ve sorunlari, birbirlerinden beklentilerini ve
lyilestirme alanlarin1 belirlemeye yonelik sorular sorulmus olup, bulgular is birligi
oniindeki engeller literatiiriine ve ayn1 zamanda TTO'larin USI’deki roliine katkida
bulunmaktadir. Goriisiilen kisilerin cevaplarindan, O6rnek olay calismamizin

literatiirde belirlenen engellerin ¢ogunu dogruladigi anlagilmaktadir.

Bu baglamda her iki tarafin da USI éniindeki en ¢ok dile getirdigi engeller; “hedef ve
beklentiler arasindaki farkliliklar, fikri miilkiyet haklarinin paylasimindaki ¢atigmalar
ve 1s birligi siirecindeki agir biirokratik yiiklerdir”. Ortak hedeflerin benimsenmesi, is
birligi ortaginin giiveninin kazanilmasi, agik ve anlasilir hedeflerin tanimlanmasi,

beklentilerin dogru ifade edilmesi, devlet destegi ve cografi yakinligin verimli ve
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stirdiiriilebilir is birliklerinin kurulmast i¢in sahip olunmasi gereken kritik faktorler

oldugu kanitlanmistir.

Is birlikleri literatiirde de ifade edildigi iizere ¢ogunlukla THS 3 — THS 6 olgunluk
seviyesi arasindaki teknolojilerin gelistirilmesine yonelik kurulmaktadir. Sanayi,
tiniversite arastirmalarint yenilik¢i yeteneklerini gelistirmek i¢in 6nemli gérmesine
karsin, cogu zaman ortak arastirma projeleri i¢cin uygun bir akademik ortak bulmakta
zorluk ¢ekmektedir. Bunun sebebi ise akademisyenlerin arastirma ilgi alanlarinin her

zaman endiistrinin ihtiyaglarina hitap etmemesi olarak gérmektedir.

Bir diger yakinilan husus ise {iniversiteden is birligi ortagin1 cogunlukla kisisel
baglantilar araciligiyla bulduktan sonra, sirket i¢i uzun biirokratik siire¢ nedeniyle is
birligi anlasmasi imzalanmasmin genellikle aylar, hatta bazen yillar alacak kadar
uzamasidir. Ote yandan firma igerisinde farkli is kollarinin iiniversitelerle uyum
icerisinde ortak proje yiiriitme miktarlar1 ve proje ozelliklerinin farklilik gosterdigi
goriilmiistiir. Bu da ilgili is kollarinin calismakta oldugu teknolojilerin is birligine
imkan verip vermeme niteliginden kaynaklanmaktadir. Ornegin komuta kontrol
sistemleri gelistirme konularinda c¢alismakta olan ekipler iiniversitelerle daha sik
calisabilirken, radar konularinda calisan ekipler iiniversitelerle nispeten daha az

sayida ancak daha uzun soluklu projeler yiirtitmektedir.

Ancak ASELSAN gibi Ar-Ge kabiliyeti yiiksek firmalar, yillardir siiregelen Ar-Ge
kiiltiirii ve i birligine imkan veren organizasyonel yapilanmalarindan o6tiirii Ar-Ge
odagi olmayan firmalara goére {niversitelerle daha basarili is birlikleri
kurabilmektedir. ODTU ve ASELSAN, is birliklerinde birbirlerine lokasyon olarak
da yakin olmanin avantajini kullanarak bolgelerindeki inovasyon ekosistemini de
beslemektedir. Sanayinin akademisyenlerden en biiyiik beklentisi “alanlarinda uzman
olmalari, teorik bilgilerini yenilik¢i uygulamalara doniistiirmeleri ve proje
terminlerine uymalar1” olarak ifade edilirken; {iniversitelerin sanayiden en biiyiik
beklentileri ise “son teslim tarihlerinin kat1 oldugu projeler yerine, liniversiteye uzun
vadeli projeler i¢in gelmeleri, 1s birligi Onilindeki blirokratik —siireclerin
sadelestirilmesi ve arastirma sonuglar iizerinde etkin geri bildirim saglanmasi olarak

ifade edilmistir.
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Omek calismamizda sanayide goriisiilen kisilerin verdikleri yanitlardan, yasadiklari

zorluklarin ¢ogunlukla {iniversite tarafindan kaynaklandigi anlagilmakta olup, su

sekilde ifade edilmektedir:

Akademisyenlerin arastirma ekibindeki degisiklikler (beyin gogii) ve
tiniversitelerde savunma alaninda belirli teknoloji alanlarina yonelik yeterli
sayida aragtirmacinin bulunmamasindan kaynaklanan teknik bilgi eksiklikleri
Baz1 akademisyenlerde yeterli diizeyde sorumluluk duygusu olmamasi
(liniversite arastirma  ekiplerinin sanayi tarafinin  THS’lere iliskin
beklentilerini karsilama konusunda basarisiz olmasi ve aragtirma teslimlerinin
zamaninda alinabilmesi i¢in {iniversite tarafina yakin takip ve son teslim
tarihlerinin sik sik hatirlatilmas1 gerekliligi)

Bazi1 akademisyenlerin teorik bilgilerini pratik bilgiye doniistiirmede yetersiz
kalis1

Baz1 akademisyenlerin savunma sanayinin gerektirdigi gizlilik kurallarina
hassasiyet gdstermemesi

Akademisyenlerin endiistriyel uygulamalardaki deneyim eksikliginden
kaynaklanan dokiimantasyon sorunlari, arastirma sonuglarinin sektoriin
gerektirdigi  formatlardan  farkli formatlarda sunulmasi ve proje

zamanlamalarinda gecikmeler

Bunun yaninda sanayi tarafindan bildirilen zorluklardan bazilari ise firmanin kendi i¢

stiregleriyle ilgilidir:

Sirket icinde uzun siiren biirokratik siirecler, 6zellikle satin alma ile ilgili
stiregler (onay siireci i¢in Ar-Ge proje tekliflerinde fiyat tekliflerinin olmasi
gerekliligi {iniversite tarafin1 zorlamaktadir) ve Ozkaynakli Ar-Ge projelerini
baslatmak i¢in zorlu ve uzun onay siireci

Calisanlarin ¢ok fazla is yiikiiniin olmasi, {iniversite projelerini yiiriitmek
veya TEYDEB projesi yazmak i¢in neredeyse hi¢ zaman kalmamasi

Ozellikle fikri miilkiyet haklar1 paylasimi sartlarina iliskin tartigmalarin yol

actig1 uzun siiren sézlesme stiregleri

Universite tarafinda ise akademisyenler karsilastiklar1 baslica zorluklari su sekilde

dile getirmektedir:
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e Proje teslimatlari i¢in sanayi tarafinin yapmakla ylikiimli oldugu 6demelerde
yasanan gecikmeler

e Sanayinin uzun soluklu teknoloji gelistirme projelerinden ziyade hizli kar
getiren ve kisa termin siireli proje talepleri

e Sektoriin teknik ekiplerinde sik sik degisiklikler ve rotasyonlar yasanmasi

sonucu proje planlarinda yasanan aksamalar

Kamu, USI’yi TUBITAK'n arastirma hibe programlar1 aracilifiyla tesvik etmeye
caligmakta ancak katilimcilara goére bunlarin kapsam ve miktar agisindan

tyilestirilmesi gerekmektedir.

Akademik arastirmalar cogunlukla sanayi tarafindan anlik tasarim ihtiyaglarini
karsilamak veya iiretim siirecinde ortaya ¢ikan bir soruna hizli bir ¢6ziim bulmak icin
talep edilmektedir. Bu durum iiniversitenin, firmanin isleyisini tanimasini ve
beklenen yenilikleri ortaya ¢ikarmasini engellemektedir. Ayrica bir projeye baslamak
icin her seferinde tamamlanmasi gereken evrak isleri nedeniyle zaman kayiplari
yasanmaktadir. Sanayideki katilimcilarin cevaplarindan, firmadaki biirokratik
siireclerin, calisanlar1 iiniversite ile ortak projeler baslatma konusunda demotive
ettigi anlasilmaktadir. Projelere biitge tahsisi i¢in her seferinde gereken onay
slirecinin uzun siirmesi nedeniyle ¢eviklik saglanamamasinin sirketin genel rekabet

giiclinii bozduguna dikkat ¢ekilmektedir.

Universite is birliklerinin firmanin bes yillik strateji plan1 ve teknoloji yol haritasiyla
uyumlu olmast gerektigi, bdylece arastirma sonuglarinin firmanin inovasyon
ihtiyaclarma daha fazla hitap edecegi aktarilmaktadir. Bu baglamda sanayinin,
tiniversite is birliklerini merkeze alan, iiniversitelerde yiiriitiilen temel arastirmalara
daha fazla oOnem veren, Ar-Ge odakli biiyiime stratejileri benimsemesi

gerekmektedir.

Bu noktada tek bir proje icin bireyler arasinda degil, belirli bir teknolojinin
gelistirilmesi i¢in  “kurumsal diizeyde kurulan stratejik ortakhik modeli”
onerilmektedir. Bu modelde kurumlar arasinda sirketin teknoloji yol haritasina uygun

olan belirli bir teknolojinin gelistirilmesine yonelik cer¢eve sézlesme imzalanacak,
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anlagma imzalandiktan sonra, o anlagsmaya atifta bulunularak her seferinde yeni bir
sOzlesme imzalanmasina gerek duyulmaksizin ilgili teknoloji alanina iligkin tekil

arastirma projeleri yiiriitiilebilecektir.

Anlagma kapsaminda ortak teknik ekiplerin olusturulmasi, firmanin iiniversite
kampiisiinde arastirma laboratuvarlari1 kurmasi, arastirma gorevlilerine yonelik burs
ve staj programlart olusturulmast gibi farkli ortak ¢alisma uygulamalar
yapilabilecektir. Stratejik ortaklik cercevesinde alt projelerin yiiriitiilmesi icin, is
birligi kurulan fakiilte ve arastirma ekiplerinin arastirma tesislerinin desteklenmesi
amaciyla firma tarafindan yillik olarak 6zel amacl bir biit¢e tahsis edilerek, bu

sayede daha kisa siirede daha verimli sonuglara ulasilabilir.

Universite-sanayi is birliklerinin tek seferlik, gecici bir ortaklik yerine “birlikte
yaratma” kiiltiirii ile stratejik ortaklik kurularak yapilmasi halinde daha verimli

sonuclar doguracagi ve daha siirdiiriilebilir olacagi unutulmamalidir.

Uzun vadeli is birligi hem is diinyas1 hem de akademi agisindan avantajli olacaktir.
Firmalar en son teknolojiye sahip arastirmalara ve bilimsel personele daha kolay
erisime sahip olurken, liniversiteler de istikrarli finansman ve is birligi ortagina sahip
olacaktir. Ayrica firmalar, arastirma ve inovasyon ihtiyaglari i¢in is birligi ortagi
bulma konusunda ekstra ¢gaba harcamak zorunda kalmayacak ve calisanlar, {iniversite
projesi baslatmalar1 gerektiginde her seferinde ayn1 biirokratik ytikii tagimak zorunda

kalmayacaktir.

Bu, firmalara stratejik ortaklik alanlarinda daha yenilik¢i olma ve rekabet
ortamindaki degisikliklere daha duyarli olma firsati saglayacaktir. Universite
tarafinda ise sanayinin finansal desteginin devam etmesi, akademisyenlerin sanayi

ortaklariyla daha etkin ve daha yakin ¢alismasina olanak taniyacaktir.

ASELSAN sektor baskanliklarindan biri ile ODTU'niin arastirma enstitiilerinden biri
arasinda 2021 yilinda belirli bir teknolojiye iliskin kurulan uzun vadeli stratejik
ortaklik gibi birkac istisna haricinde, ASELSAN ve ODTU'deki arastirmacilar cogu

zaman tek seferlik projeler i¢in bir araya gelmektedir. Firmanin 5 yillik teknoloji yol

184



haritas1 dogrultusunda belirli teknoloji alanlarinda bu tiir ortakliklarin sayisinin

artirilmast Onerilmektedir.

Calisma kapsaminda stratejik ortaklik modelinin yani sira {iniversite, sanayi ve kamu

paydaslarina birtakim politika ve strateji onerileri sunulmustur:

Politikanin/Stratejinin | Politika/Strateji | Ilgili Politika/Strateji Araci

Amaci Onerisi Taraf

Sanayi ihtiyaglarini Universitelerdeki | Universite | -Miihendislik

karsilamak tizere egitim ve miifredatlarinin endiistri

akademik bilginin daha | arastirma konu ve ihtiyaglarina gore

etkin kullanimi1 iceriklerinin ayarlannflas% .
sanayinin -Ogrencilerin teknik

yeteneklerini artirmaya

ihtiyaglariyla yonelik se¢meli derslerin
uyumlu hale
o ) agilmasi
UL -ASELSAN Akademi
benzeri yapilarin tesvik
edilmesi
Sanayi -Universitenin Ar-Ge ve is

stratejileri hakkinda
bilgilendirilmesi
-Endiistriyel sorunlarin
liniversiteye tez konusu
olarak tanimlanmasi
-Tezleri i¢in bu konular1
segen Ogrencilere burs
verilmesi

-3. ve 4. simf
ogrencilerine yonelik
uzun siireli staj
programlarinin
baslatilmas: (ASELSAN
yetenek gibi)

Kamu -Bolgesel diizeyde tez
havuzunun olusturulmasi
-Endiistri uzmanlarinin
mithendislik fakiiltelerinde
se¢meli ders vermesinin
Oniiniin a¢ilmast
-Universite arastirma
laboratuvarlarinin sanayi
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tarafindan
kullanilmasinin tesvik
edilmesi

Universite-Sanayi Is
birliklerinin
etkinliginin artirilmasi

Dogru is birligi
ortaklariin
eslesmesi

Arastirma
altyapilara
miikerrer
yatirimlarin 6niine
gecilmesi

Universite

-Ulusal arastirma
altyapilar1 portalindeki
bilgilerin eksiksiz ve
giincel tutulmasi

Sanayi

-Sirket i¢i agda bir web
portali agilarak daha
once igbirligi kurulan
hocalarla ilgili sirket
calisanlar1 arasinda
goriis aligverisine olanak
saglanmasi

Kamu

-Ilgili veritabaninin
arastirma merkezleri ve
tiniversiteler tarafindan
giincel tutulmasi
-TUBITAK destegi alan
projelerin proje
kapanisinda performans
degerlendirmesine tabi
tutulmasi

Universite arastirma
altyapilarinin sanayi
tarafindan kullniminin
tesvik edilmesi

Universite ile sanayi
arasindaki etkilesim
miktarinin artirilmasi

Akademisyenlerin
ve sanayide
calisan
mihendislerin is
birligi projeleri
gergeklestirmeye
motive edilmesi

Universite —
Sanayi s birligi
Ontindeki
biirokratik
engellerin
kaldirilmasi

Universite

-Proje i¢in sanayi
tarafindan 6denen miktar
iizerinden tiniversite
yoOnetimi tarafindan
yapilan kesinti oraninin
azaltilmasi

-Akademik ylikselme
kriterleri arasina sanayi
ile yapilan projelerin de
eklenmesi

-Sanayi ile proje yapan
akademisyenlerin idari
sorumluluklarinin
azaltilmasi
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Bolgesel/teknoloji
bazl1 inovasyon
sistemlerinin
tesvik edilmesi

Sanayi

-Proje baglangici icin
sirket i¢indeki
biirokratik siireclerin
sadelestirilmesi
-Universitelerle odak
teknoloji alanlarina 6zel
calistaylar diizenlenmesi
-Universite
kampiislerinde veya
teknoparklarinda
arastirma merkezi
acilmasi

Kamu

-TTO’larin performans
bazl1 desteklenmesi
-Kamu satin alimlarinda
tiniversite — sanayi is
birligi projelerine
oncelik verilmesi
-Universite ve firmalarin
bir araya getiren
teknoloji etkinlikleri
diizenlenmesi

-Belirli bir cografi
bolgede ayni teknoloji
alaninda caligan
iiniversite ve firmalara
bolgesel bazli tegvikler
saglanmasi

Arastirma destegi alan
projelerin etkinliginin
artirilmasi

Universite ve
sanayinin hibe
programlarina
daha fazla basvuru
yapmasinin tesvik
edilmesi

Arastirma
desteklerinin
miktar ve 6deme
kosullarinin
tyilestirilmesi

Universite

-Sanayi projeleri i¢in de
BAP (Bilimsel
Arastirma Projeleri)
benzeri destek
programlari
olusturulmasi

Sanayi

-Sanayide caligsan
personelin birtakim
odiillendirme
mekanizmalariyla daha
cok TEYDEB projesi
yazmaya tesvik edilmesi
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Kamu -Aragtirma hibelerinin
oncelikli teknoloji
alanlarindaki projelere
daha odakl1 bir sekilde
saglanmasi

-Proje basina 6denen
destek miktarlarinin
artirilarak proje
baslangicinda avans
O0demesinin yapilmasi
-Biiyiik 6lcekli
isletmelere 6zel
aragtirma destegi
programlarinin
olusturulmasi

-Hibe programlarinin
basvuru siir¢lerinin
sadelestirilmesi ve
kolaylastirilmasi
-Doktora 6grencilerinin
burs miktarlarinin sanayi
ile rekabet edebilecek
diizeye ¢ikarilmasi
-Hibe destegi saglanan
projelerin performans
degerlendirmesine tabi
tutularak bir sonraki
basvuruda goz oniinde
bulundurulmasi
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