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ABSTRACT

MEASURING THE PERFORMANCE OF TECHOLOGY
TRANSFER OFFICES (TTOs): THE CASE OF TURKEY

Ciftci, Fatih Mert
M.S., Department of Science and Technology Policyli®s
Supervisor: Assoc. Prof. Or.Semih Akgomak

July 2017, 127 pages

Employing a qualitative approach the main objecti/this thesis is to investigate the
metrics which can be used in the measurement gbe¢hfermance of Turkish TTOs.
After the metrics that are used in the performamemasurement in developed and
developing countries are collected from the literat 15 interviews are conducted to
two sets of main stakeholders separately. The §eitis composed of 10 TTO
managers and the second is a focus group madexjdsts. This qualitative design
enables comparing and contrasting different viewditferent groups and also
increases validity of the findings. The data ol#difrom the interviews are quantified
and interpreted using a qualitative approach. Aassalt a metric set that consists of
nearly half of the overall number of metrics thia ased in the world is proposed and
requirement of a context-specific assessment f@valoping country is verified. The
proposed metric set to be used in the measurerh&iit®performance includes some
of the metrics that are context-specific to Turkeyl some that are common to the
metrics of other countries. In addition, the impode and necessity of using

qualitative metrics is investigated.

Keywords: Technology Transfer Office (TTO), Perfamee, Measurement
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TEKNOLOJ TRANSFER OFSLERININ (TTO)
PERFORMANSLARININ OLCULMES: TURKIYE ORNEGI

Ciftci, Fatih Mert
Yuksek Lisans, Bilim ve Teknoloji Politikasi Cghalari Bolumu
Tez Yoneticisi: Dog. Di. Semih Akgomak

Temmuz 2017, 127 sayfa

Bu calsmanin amaci, nitel bir yakjanla Tirkiye'de bulunan Teknoloji Transfer
Ofislerinin performansinin élctilmesinde kullanilabek metriklerin argiriimasidir.
Gelismis ve gelsmekte olan Ulkelerde kullanilan metrikler literaginacilgiyla elde
edildikten sonra, konuyla ilgili paydarin oluturdusu iki ayri grup ile 15 adet
miilakat gercekligiriimistir. ilk olarak 10 adet TTO yoneticisi ile milakatlar
yapilmstir. Sonrasinda 5 adet uzmandansafu bir odak grup ile mulakatlar
yapiimstir. Bu niteliksel tasarim, iki grubun da glgk go6rislerinin kiyas
edilebilmesine ve ayrica bulgularin galuk derecesinin yikselmesine olanak
sglamaktadir. Mdulakatlar neticesinde elde edilen leeriniceliksel olarak
gruplandiriimg ve niteliksel bir yaklggmla yorumlanmygtir. Sonu¢ olarak, diinyada
kullaniimakta olan metriklerin neredeyse yarisegkit eden bir metrik seti onerilmi
ve gelsmekte olan bir Ulke icin hususi bir gkylendirme yapilmasinin geie
dogrulanmstir. TTO performansinin Olgulmesinde kullanilabiBnagin Onerilen
metrik seti, hem Turkiye'ye 6zgu bazi metriklerdeem de dier Ulkelerin metrik
setlerinde bulunan bazi metriklerden shaktadir. Buna ek olarak niteliksel

metriklerin kullaniimasinin 6nemi ve gereldilide ortaya ¢ikngtir.

Anahtar Kelimeler: Teknoloji Transfer Ofisi (TT(erformans, Olgiim
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CHAPTER 1
INTRODUCTION

University Technology Transfer, an attractive team,a key concept for a nation's
scientific and economic development, has become witain issue in the world. When
new knowledge and technology is generated in tlneetsity, its transformation to a
commercialized product or service is critical teate added-value for public benefit
and achieve socio-economic development. It is alse of the main drivers of
knowledge-based economy. Technology Transfer Gifi(ETO) are the main
institutions that are established to perform tis& t&f university technology transfer in
the ecosystem. They are the main interface ingtrtat which provide university-
industry collaboration, commercialization of inegdtual properties (IP) that are
obtained from research and finally the establishnoérknowledge and technology-
based new firms. For the past four decades, TT®s spread out in both USA and
Europe bringing out their own models, systems amtepts. Today most universities
in the developed countries commercialize knowledgd TOs. Developing countries
also took this step and began to execute policiesstablish TTOs or TTO kind of
structures to perform the task of the universightelogy transfer. As a developing
country, Turkey has a history of about 10-15 yeagarding the establishment and
operating of TTOs. With the implementation of 13A®gram, which is formed by the
Scientific and Technological Research Council ofkéy (TUBITAK) to support the
establishment and operations of TTOs in Turkishvensities, today there are more
than 75 TTOs in different regions of the countrytirax as public units of the

universities or as private firms.

Since TTOs are one of the critical structures fog scientific and technological
progress, their performance measurement becomeagndicant factor for their
success. In order to contribute for public berafid socio-economic development by
scouting and commercializing the IPs in universggearch or the brilliant business
ideas from the individuals of the university ecdeys, TTOs should perform

effectively in their various activities, should ass and manage their resources



efficiently and should provide qualified services their customers that are in the
ecosystem. In this regard, the measurement of TE@opnance becomes an
important task. In this way the university managetsethe authorities in other public
institutions and TTOs themselves will be informddie performance, the level of
success and the deficiencies of the TTO which wllite further learning and

enhancement.

The measurement of TTO performance is a complicatade since there are many
methods and instruments that are used by the pegfst There are two major
questions regarding to this issue: how it shouldidmee? and, what metrics should be
considered? In the literature both quantitative godlitative methods are used in
USA, European and Asian countries to measure thierpgance of TTOs. On the
other hand, it is vital to take into account thenaitions of the country that TTOs
operate in. In developed countries Science, Tedgyoland Innovation (STI)
ecosystem is widely enhanced and sophisticateade§mondingly the knowledge and
technology diffusing / transferring structures andtitutions are developed with
effective tools and systems that measure theippegnce, evaluate their mechanisms
and provide feedback to them. However, in develppmiountries establishing and
operating technology-transferring structures ambl@matic because of weak STI
systems, rather inexperienced technology trandfectsres and legally unsettled
technology transfer institutions. Measuring tharfprmance and enhancing them are
also more difficult in an environment of rapid cgarwhere institutions and systems
are new. Therefore, observations and outcomesesydimited for designing reliable
strategies to enhance the technology transfermegséad institutions. In this regard,
using the ready performance measuring models aodegures of the developed
countries may not be a good choice for the devefpmountries. Indeed, direct
application of TTO performance measuring modelslus¢he developed countries to
the developing ones may not yield accurate resultsis, the context-specific
characteristics of developing countries should desitlered to design and evaluate
such systems. On the measurement of TTO performdocking at the cases of

several developed and developing countries, anchieag their models is a key step.



In coordinating the Technology Transfer Offices gap Program, measuring the
performance of Turkish TTOs and its qualificati@na major research problem for
TUBITAK. The need for such a system is now even magentrgiven the program's
progress and the necessity of a mid-period evainalHowever, to design a model for
the measurement of TTO performance, context-spedi@aracteristics of Turkey that
are dependent on its socio-economic conditions thedlevel of its scientific and

technological infrastructure should be considergtius, the approach of the
measurement and the metrics that should be uselecdatermined accurately when
context-specific characteristics are taken in tasoderation. Moreover, this would
prevent making measurement errors, especially vgbttting metrics. By taking all

these issues into account, suggesting and gergratiruseful and systematic
performance evaluation criteria that consists seétof metrics is the main objective
of this thesis. The thesis will try to answer tloldwing questions. Which metrics

should be used to measure the performance of Tuilki©s? Are the metric sets of
other countries suitable for Turkey? Which appreacishould be used for this

measurement process?

A major motivation for this thesis is the lack dfidies that aims to measure TTO
performance in developing countries. Since manyhefdeveloping countries adopts
the metrics that are used by the developed cosntiiey may become unable to
determine the metrics that are compatible to tteihnology transfer ecosystem and
that reflects the true nature of their TTOs. Cortishgca research for the Turkish case
requires an extensive field exploration and a tetastudy considering all the
dynamics mentioned. For such a comprehensive iigatisin, a mixed-design
methodology that mainly consists of two groups wdlgative interviews is followed.
Within this context, 10 interviews were conductathwnanagers of the TTOs that are
the first beneficiaries of the 1513 TTO programT&fBITAK. To complement the
findings at the TTO level 5 additional interviews &eld with the executive board of
the program that consists of experts from variaess of technology development.
This qualitative approach allowed the researclctuie detailed data that is context-
specific for the case of Turkish TTOs and as weltree issues that hardly have been

investigated before in Turkey and in any other tlgyag countries. The data from

3



both rounds of interviews is quantified and anadymnéth a number of statistics that
are constructed to determine which metrics to caobsthe final stage, the findings
are benchmarked and interpreted with the qualégtierspectives of the interviewees
and the researcher. 75 out of 92 metrics are peapbyg the interviewees with a high
correlation in their decisions. In addition, 7 cdaetply new metrics are suggested. As
a result, 51 out of 92 metrics are proposed andhditics are found unsuitable for
various reasons and a unique metric set that caisdud for the measurement of TTO

performance in Turkey is acquired.

This thesis contributes to the measurement of tdolyy transfer literature along three
main dimensions. First, this is the first resedhat uses a comprehensive and also an
integrative approach to study measurement criterithe performance of technology
transferring institutions in the developing couedtiln this manner, the methodology
and the context of the research is novel. Secorigéydata that is acquired from the
qualitative interviews show important determinaonfsthe performance of TTOs.
Contrary to the few number of research that focissdsly on the measurement of
technology transfer office performance, the findid this thesis include not only the
metrics that can be used, but also a consideraltder of variables that are crucial
for the success of TTOs. Lastly, to the best oflmowledge, this is the first study,
which investigates the issue of the measurement 6f performance in a developing
country such as Turkey. In this regard, the resepresents an introductory milestone
in an unexplored field. Thus it also presents en&aork that can be used in future

research.

The thesis proceeds as follows: Chapter 2 presanliserature review on the
measurement of TTO performance and some other ptsoglated to the university
technology transfer. Chapter 3 briefly describesdinrent state of several developing
countries in comparison to Turkey on the subjeteoifinology transfer ecosystem and
TTOs. Chapter 4 defines the framework of the medtaagy and the process followed
to conduct and complete the research. Chapter &isterof a broad evaluation of the
overall data and the analysis phase of the reseairidlly, Chapter 6 briefly concludes

the study with recommendations for policy and fattesearch.



CHAPTER 2

REVIEW OF THE LITERATURE ON TECHNOLOGY TRANSFER

OFFICES AND ITS MEASURMENT

A great number of research on measuring TTO pedao®a are conducted in the last
three decades since the Bayh-Dole Act and the tsfiecoming more popular as the
field grows. Before directly discussing TTOs angl terformance measures, it is
necessary to draw a brief and general framewokkoivledge and technology transfer

concept.

2.1 Brief History and Typology of Knowledge and Teknology Transfer:

Definitions, Types and Mechanisms

As a matter of fact, knowledge transfer existseithe very first days of humanity as
a complex and non-linear process. As methods actnigues emerge from
knowledge, they were processed and turned intot#apies. In advanced economies,
traditional economy has left its place to a knowgkethased economy which
highlighted the significance of knowledge and tesbgy diffusion more than ever.
In this context, Knowledge and Technology TrangtefT) became a substantial
symbol for this diffusion as well as a key condepta nation's scientific and economic
development. For the past three decades KTT contepctivities and its institutions
have spread out in both the USA and Europe pergbsiwinging out their own
models. With the growing influence of the concep fpplications in its content
started to be conducted systematically where saimer @xisting organizations like
research centers, universities and industrial comegastarted to give special emphasis

on knowledge transfer.

Especially after the World War |IlI, it became esggnto form public support

mechanisms to achieve technological superioritfh&hUSA, the Congress provided
an annual budget limit of $15 million for the Nat& Science Foundation to conduct
research at universities in 1950. As governmentlifum for research increased in
academic institutions, so did the challenges ofiéssing inventions derived from this

5



research. In 1968 the University of Wisconsin, tbe first time, succeeded in
obtaining an Institutional Patent Agreement. Theselopment opened the gate that
drove the academic institutions into the technoltigpsfer concept. In 1980 Public
Law 96-517, which is essentially known as the Bbyte Act, was legislated and
passed. The law executed a uniform federal patidyp which allowed universities
to retain the related rights of the inventions klifrom the federally funded research
(Bremer, 1989). Following the 90s after the BayHeDaxct, the number of technology

transfer organizations in USA and Europe starteddrease significantly.

In his study Reisman (1989) made a classificatimhtaxonomy of various technology
transfer definitions. After combining many aspdutsdefines technology transfer as:
“The conveyance or shift of the tools, techniqyescedures, and/or the legal titles
thereto used to accomplish some desired human geitgReisman, 1989: 1). These
transfers can take place between countries andtsscbr within a more micro scale
between scientific disciplines, industries and peog-or a broader definition,
Association of University Technology Managers (AUY8&fines technology transfer
as:
Technology transfer is the process of transfersirigntific findings from one organization
to another for the purpose of further developmer eommercialization. The process
typically includes: (i) identifying new technologie(ii) protecting technologies through
patents and copyrights; (iii) forming development @ommercialization strategies such

as marketing and licensing to existing private @ecompanies or creating new start-up
companies based on the technoldgy.

Technology transfer is claimed as a “Horizontal Airedogy Transfer” when there is
a direct and constant transition between regigplades without any changes in its
form like further research, development etc. sgtigf necessary patent and license
agreements. For instance, when a multinationalaratipn establishes a plant in a
developing country, it brings out its own techngl@nd starts to operate performing
a horizontal transfer of its technology. Howevdram intellectual property based

specific knowledge or technology develop and matuntd it become a solid product

! Association of University Technology Managers. Wisatechnology transfer? Retrieved July 2014,
from http:// www. autm.net/ What_Is_Tech_Transfenh
6



or a process, the transition becomes a “Verticahfielogy Transfer” signifying the

change in content in different stages of knowlecigation.

There are many different mechanisms of knowledge taohnology transfer which
are; interchanges of knowledge in personal levgltehching, training, publications,
conferences and programs, and in industrial lewasls consultancy, cooperative
agreements, contracted research agreements, kcanseestablishing spin-off and
start-up companies. This research focuses on TTdstlzeir span of technology
transfer activities, which are the most common nebtbgy transferring structures

acting as a supplemental interface between thestsity and industry.
2.2 University Technology Transfer and TTO

A technology transfer activity cannot be done withknowledge accumulation from
a university towards a technology transferring cttice, since the knowledge is the
input for technology transfer. Thus, universitiasd aeventually scientists are the
greatest source of this new knowledge and the ianeficiaries of the concept of
university technology transfer. Although it is pités for firms to conduct in-house
innovations and technology transfer within theirubdaries, technology transfer
organizations work with universities unless they aready part of universities. Firms
and industries are generally the final stakehodahel recipient of the process.

In their research which is about the benefits oht®logy transfer and evolution of
these benefits for the universities and the sudiwnecosystems, McDevitt (2014)
claims that Bayh-Dole legislation in 1980 was thainmcause to initiate effective
university technology transfer. Thus, with this lamiversities gained the right to fully
commercialize their patents and other intellectmaperties. Decter, Bennett and
Leseure (2007), conducted a survey on various ssatch compares USA and UK
universities regarding university technology tramsfmentioning that university
technology transfer is actually a vertical typerahsfer, which follows a path from
research to development and to production untihéets the consumer as a final

product.



Siegel, Waldman, Atwater and Link (2004) conduagedlitative research aimed to
identify the key organizational issues for sucadssfchnology transfer in TTOs and
defined three main stakeholders for technologystiemprocess which are: university
scientists providing knowledge for new technologaministrators of university and
TTO, who manages the IPs and accommodate the dwméetween university and
industry, and finally the firms and entreprene@sponsible for commercialization of
this new research-based technologies. As for ibimgecond stakeholder, technology
transfer organizations are the key facilitatingustures between university and
industry with their role of acting as a technologmansfer interface. These
organizations can bear different names such asoémlpy transfer office (TTO),
knowledge transfer office, technology licensingiadf etc. in various countries

although they perform similar jobs.

Siegel et al. (2004) also defines the role of TBQt@ provide and facilitate the transfer
of intellectual property obtained from the universesearch to industry via licensing
activities. In their research on technology transfeerformance focusing on
institutional preferences of the foundation, TTQmdition and the environmental
issues in the ecosystem, Diamant and Pugatch (20&€)the primary role of the TTO
as; assisting the university and the scientistslirdpawith industry in the
commercialization of knowledge and its formal aiti@s like licensing agreements,
contracts etc. As for a detailed list of TTO tasksung (2007) provides practical
issues about creating a TTO and gives exampled ©f Structures around the world,

mentioning TTO operations as:

1. Assist faculty and researchers in identifying resleaesults that have commercial value
and document the discoveries through a disclosureeps.

2. Evaluate commercial potential of disclosed innawagi

3. Determine whether or not to protect IP rights iaitimovation; secure funding for filing
patent, trademark, or copyright applications; arshage the protection process.

4. Conduct market research to identify potential indupartners, and then market the
innovations.

5. Once one or more industry partners are identifadain innovation, negotiate legal
contracts (license agreements) with these indymriners to transfer IP rights in the
innovation in exchange for royalties or other cdesation.

6. Maintain and manage administrative functions ingupof the primary functions of IP
protection and technology transfer.



7. If the TTO decides not to pursue IP protection emehmercialization of an innovation,
implement a process to ensure that others haveortoinity to pursue protection and
commercialization, if they chose to do so.(Your@)2 555-556)

2.3 Evaluating Technology Transfer Performance andevelopment of Metrics

Today, many new products are produced and presemtbé society. The concept of

innovation is the key factor for a product’s use@sds and novelty. Globalization and
increasing competitiveness in the world force megtito advance further and achieve
a knowledge-based economy. Only the countries hatstrong STI systems can
achieve such accomplishments. Therefore, becanseation is the most fundamental

concept in terms of value creation for developmerg@asurement of it becomes a very
important task. However measurement of innovatsoa hard, complex and dubious
task. This task becomes even more difficult foredeping countries since they have
weak STI systems, underdeveloped economies andtumenscience and technology

ecosystem.

Being the process of transferring knowledge, skifisthods and technologies between
a transferor and transferee, knowledge and techgotmansfer are fundamental
sources of innovation. Thus, its expansion and areasent is of great importance. At
this point, TTOs come forward as a primary actat thoverns the knowledge and
technology transfer process. TTO’s developmentcieficy and success are highly
important for the university and industry ecosysteifhus, the measurement and
performance of a TTO are crucial for its progress sustainability. There are many
studies in the literature on the measurement d¢inelogy transfer within two broad
categories: quantitative and qualitative approsche

2.3.1 Quantitative Approaches

Gardner, Fong and Huang (2007) examined techndi@mpsfer metrics around the
world aiming to compare the metrics, reveal redialiferences, explore and further
develop innovative metrics. For North American teagy transfer associations
using the data from AUTM and The Alliance for Compialization of Canadian

Technology (ACCT) surveys, they acquired the follogv metrics; Invention
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disclosures, Patent applications, Licensing agreésné.icensing income, Startups
formed, Value of sponsored research expendituigenfs issued, number of active
licenses, total income from royalties, number df fime professionals of TTO and
legal expenditures on protection of intellectuaparty. As for the European metrics,
the ones that were advocated by the Pan-EuropeavoNeof Knowledge Transfer
Offices (ProTon) are; Annual KTO operational budgghare of KTO budget by
origin, Number of confidential disclosure agreermseexecuted during the year to
enable disclosure of Public Research OrganizatRiRQ) know-how, Number of
material transfer agreements executed for materigihating from the PRO, Number
of licenses/options executed within the year bam@gt on know-how, Number of
technical services executed and revenues derivimg these services, Number of
public collaborative research project proposalsmtibd with KTO assistance, Spin-
offs that have realized a capital increase durmggyear, Spin-offs that have ceased
operation, Number of investments in PRO made witthie year, Seed capital
managed, invested within the year, Number of andmee generated from companies
and other entities that are clients/partners oAR© in knowledge transfer activities
serviced by its KTO. For the Asian metrics theyesthat they had failed to reveal any,
however adding that Asian TTOs are also using ammiletrics which outlined in the
AUTM licensing surveys. Besides, according to thisrimation that they gathered
from the Asian organizations, unlike their coungetp in Europe and North America,

Asian TTOs use a relatively narrow-scoped set dfioge(Gardner et al., 2007).

Holi, Wickramasinghe and Leeuwen (2008), developattw set of metrics for the
evaluation of UK universities' technology transéetivities also with a benchmark
analysis of US and Canadian universities. Quanéanetrics that they defined were;
networks (# of people met at events which led keoknowledge transfer activities),
consultancy (# and value/income of contracts, %enme relative to total research
income, market share, # of client companies, lengthclient relationship),
collaborative research (# and value/income of emts; market share, % income
relative to total research income, length of clietationship), contract research (# and
value/income of contracts, market share, % incosfegive to total research income,

length of client relationship), licensing (# ofditses, income generated from licenses,

10



# of products that arose from licenses), spin-ostsrt-ups (# of spin-outs formed,
revenues generated, external investment raisedkemamalue at exit), teaching

(graduation rate of students, rate at which studget hired), continuing professional
development (income from courses, # of courses, Wefteople and companies that
attend the courses).

In 2012 in the AUTM's annual licensing survey; neemmercial products created,
research expenditures, invention disclosures, papplications, patents granted,
licenses, licensing income and start-up compan@sdd were mentioned as
quantitative metrics (AUTM, 2012). In 2013 Europegaammission had published
Knowledge Transfer Study 2010-2012 Final Report ased: number of invention
disclosures, number of priority patent applicationember of technically unique
patent grants, the number of start-ups, the nurab&censes or option agreements
with companies, the amount of license income eaaseithe "key indicators" and the
number of R&D agreements between the affiliatettuttons and companies, number
of USPTO patent grants, the number of successhrt-gps as "supplementary

indicators".

Arundel, et. al. (2013) presented the results efrthesearch that consists of three
linked studies which are a survey on 498 Europeararch organizations, a survey
on 322 research organizations and a total of 1@®virews with universities and other
PROs about measuring knowledge transfer activitiestheir final report; R&D
agreements, invention disclosures, patent appbiestipatent grants, USPTO patent
grants, start-ups established, successful startdiggnses executed and licensing
income metrics were used. Schroer, Farrington, Megsand Thornton (1995) looked
from a different perspective by defining quantitatinput measures for technology
transfer activities. The input measures were; pted@e calls, company Vvisits,
newsletters, seminars and workshops, trade shagsgests for assistance, database
searches, referrals, fact sheets, publicity agjoteganizations providing assistance
and agreements. The output measures were; joledreasaved, increase in revenues,
decrease Iin operating costs, solutions to requesesy products, process
improvements, new partnerships, company startugsrayelties. Siegel, Waldman

and Link (2003) used invention disclosures, patelitenses, royalties, sponsored
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research agreements, start-up companies, studefusnal transfer of know-how,
product development and economic development asaset their research based on
55 interviews with technology transfer stakeholddysut the relative productivity of

university technology transfer offices.

On measuring the performance of university techgywtoansfer via data envelopment
analysis Kim, Anderson and Daim (2008) used reseexpenditure, license income,
number of licenses and options executed, numbestast-up formed, number of
patents filed and number of patents issued. In railai technology transfer
performance measuring model Huang, Ken, Wang, VduSmu (2011) used research
expenditures, invention disclosures, patents issliednsing income, published

articles and school size as quantitative metrics.
2.3.2 Qualitative Approaches

Literature mentions several factors that are diffitco quantify and that affect the
technology transfer process of TTOs. This sectaou$es on such factors, ranging
from university policy to human resources, that tmdshe time demand a qualitative
approach. These factors are quite essential irdgaince they are able to monitor
many different aspects, which are directly relai®@dhe performance of TTOs that
quantitative metrics are not able to address. Altfirothese factors do not have
accurate measures and require qualitative apprti@&phcannot be put out of scope of
the research because some of them are accepiedllgrigssential for the performance
and success of TTOs and they are used as metrndhdomeasurement of TTO
performance. The factors mentioned in the litemthat are used for the measurement
of TTO performance are: (1) University's Policy, part and Integration,
Organizational Structure of TTO, (2) Human Capiald Quality, (3) Financial
Resource Accessibility, (4) Management and Sudtdityeand finally (5) Quality and
Efficiency of the Partnerships with Stakeholders.

University's Policy, Support and Integration - As it is mentioned before TTOs are
interconnected with their hosting universities ahdy frequently work with the
universities’ faculties, members and even studeSitece university administration is

the authority and the main executive, its vision)iqy, decisions and attitudes
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regarding the TTO are critical. Eventually, thewamsity’s TT / TTO related policies,
the political, financial, physical and operatiosabport that it provides to TTO and
procurement of TTO's integration with the universgcosystem are important
determinants of the performance and success Aftke In their research about how
universities and their economic, political and abanfluence affect the system of
innovation, Bercovitz and Feldman (2006) claim tiia university policy and
structure mediates the technology transfer outcoomggally. The influence of
university greatly affects the cost of technolognsfer in both positive and negative
ways. Effects include the process of technologydier activities, their management
and even the results of these activities. Caldedaleebande (2010) examined Spanish
universities and their TTOs on how the universitliges affect the technology
transfer activities. According to them, it is edsarfor a university to clearly state its
strategy, set of guidelines and applications fertéchnology transfer management,
including: regulation of the laws for the sciergishat are affected by conflict of
interest, the procedures of invention disclosuec@ss, and royalty sharing policies
and rules and regulations about establishment af-affs by academicians.
Universities should set up these procedures andaggns within a harmony with its
other missions and responsibilities such as tegcma research. Heher (2007) in his
study that benchmarked US, UK, Canadian and Australniversity TTOs, argued
the necessity of a university's promotion for atrepreneurial culture that fosters
technology transfer. In addition to teaching andiedl-organized research system,
university policies should encourage academiciamis $ome incentives that can be
determined by the university to participate in coenomlization activities with
invention disclosures or establishment of spin@mpanies after the phases of
research and publishing. To achieve these, institat capacity should be enhanced
by the university and the entrepreneurial cultdreutd be fostered for technology
transfer and commercializatioDecter (2007) argues about the main missions of the
university, which are not only teaching, publishimgw knowledge and conducting
basic and applied research but also patentingnding new technology and
performing technology transfer activities. To efithba successful technology transfer

system a university should perform the main impnoests in; providing financial
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support for its TTO with lower expectations of ptéfom the inventors, better reward
possibilities, a better business understanding,l@ment of expert TTO personnel
and finally form strong and efficient relationshwgth its TTO. Diamant (2007)
mentions that a university should have a vision andear focus for successful
technology transfer activities. The universitieatthave a clear focus on technology
transfer can work more efficiently with their TT@sd have better progress compared
to those that have n&When the necessary incentives for the technolaayster are
not provided andvhen the university’s procedures and executionsirdtexible, a
relatively insufficient level of technology transfactivities may occur. These issues
may also incite the academicians to look for infakmays commercialization for their
knowledge and technology without consulting the ETThese results may also derive
when technology transfer culture is not generaleieough by the hosting university.
This cultural insufficiency decreases the effeciegs of vertical technology transfer
and eventually the efforts that are provided byTh@©s. According to Siegel (2004)
the university administrators should implement nelivey systems, flexible policies
for commercialization activities and should worletominate cultural and information
barriers. There is also cleavidence that the universities that applied these
implementations generate more invention disclosupsgents, establishes more

companies and creates more commercial value fantdr&ets.

In European Commission's Knowledge Transfer Stuayp22012 Final Report, main
challenges for the PROs and universities on tecgydransfer were summarized as:

* Incongruence of KT costs and benefits

« Academic rationales in favour of publishing

» Conflicts of interest

« Imperfect information about commercial potential

¢ Lack of market transparency

* Lack of KT professionals

e Cultural differences between PROs and companies

* Not-invented-here phenomenon: Enterprises may eo¢ssarily be ready to adopt a
technology that was invented elsewhere

e Lacking IP expertise in enterprises (European Casinin, 2013: 272)

Organizational Structure of TTO - Since the TTOs are public / private institutions,

the mission and vision statements of an institytibté management, institutional
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identity, resource planning, orientation with theogystems of the university and
industry and many other organizational conceptareial for its efficiency. Indeed,
the organizational structures that are establistvedrately can determine the success
and even life cycle of a TTO. Tornatzky (2000) is fesearch to identify common
practices of the TTOs, highlights seven criticah@tteristics for the organizational
structure of TTOs. A TTO should state a clear missstatement, should form
transparent policies and procedures for their djpers, should establish strong and
sustainable links with its industrial partners, @whattain the support of the university
administration and community, should be able teasdo financial capitals, should
procure entrepreneurial staffing for its persorarel finally should establish friendly
relations with the ecosystem. When measuring theiaricy of the US TTOs with
their hosting universities, one of the outcomes Was attained by Anderson, Daim
and Lavoie (2007) is that a TTO’s organizationaligure, policy and operational
procedures directly affects the TTO'’s efficiencygauccess. Sorensen and Chambers
(2008) performed a research on evaluating the pedonce of academic technology
transfer. As a consequence of the research foditafilee metrics are proposed as;
accessibility of knowledge, alliance managemenpacay building in technology
transfer fields and finally the contribution to ttegional economic development. For
a TTO's organizational structure, Young (2007) easptes the importance of TTO's
mission statement and how necessary it is to qvevlth the TTO’s aim and current
state. The statement may focus on service, incameca@nomic development as a
primary function. Nelsen (2007) presents ten prajos, which are some of the most
important policy and strategy issues about estaiblisa TTO and determining its
organizational structure. According to her, clealiqgges and procedures should be
defined to conduct the TTO operations. Procedufré8 ownership, role distribution
and interactions with the stakeholders, and otheurgd rules should be set up

effectively for a strong operating structure anficefnt technology transfer activities.

Human Capital and Quality - Working in the field of the technology transfas a
necessity of its very nature, requires high protessd qualifications and talent. The
personnel should be experienced in both acadendiandastry, should be skillful in

business development and establishing effectivealspalationships and in addition
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should be experienced in many context-specific ask the technology transfer

process. Thus, working with the appropriate persbwith a sufficient sophisticated

skill set for this specific kind of position is esgial. This makes the quality of the

TTO staff a significant qualitative measure for gegformance of the TTO. About the

sufficiency and qualification of the TTO personréglsen (2007) mentions a detailed

combination of qualifications as:

an understanding of state-of-the-art research,nofteer a fairly broad range of
technologies in a multidisciplinary university. $lusually requires a solid background
in science or engineering.)

an understanding of the language of industry (@fanust be familiar with markets,
how technology is developed into products, accognand finance principles, and
decision- making processes.)

at least a minimal understanding of venture cgp#&plnout formation, and small
company operation

more than a passing familiarity with patent law

an understanding and sympathy with how academieatgse academic principles, and
the career development paths and aspirations d@ésts and professors

outstanding written and verbal communications skili both formal and informal
situations

good negotiation skills—or the innate talent, iligeince, emotional control, and
“people skills” needed to learn them

ability to deal with multiple constituencies witbrdlicting objectives, most of whom
one has no authority over

ability to deal with highly ambiguous, confusingusitions

both the drive and creativity to solve complex naiithensional problems and arrive at
win-win solutions

drive to get the job done, or follow through

very high personal integrity and the wisdom to dwituations that gefose to the line
on ethics—no matter how profitable the situationyrba to the university, a faculty
member, or the licensor.

the willingness to work at a university salary hesmof the inherent satisfactions of the
technology transfer job: great technology, comm@er always-interesting issues, the
satisfaction of seeing new companies form and metwtologies reach the market, and,
above all, the opportunity to contribute to thevensity, its students, and the community
(Nelsen, 2007: 542)

Without dispute, a TTO manager who is the leadéh@institution has a vital role for

the performance of a TTO. His/her main missiondordinate and manage the TTO

includes leading and cultivating the TTO staff adlwCampbell (2007) analyzes the

key elements that are involved in building a TT® both its structure and staffing.

TTO manager and its staff are emphasized as th@dieys for a TTO’s success and

performance. Since this business requires highsskil social relationship, TTO

managers should ensure to contact with the peophe &ll levels and factions of the
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society. They should be capable of engaging wighettivironment of the industry and
university at the same time with great flexibilagd skill. According to Young (2007)
a TTO manager should be experienced in both sci@ndeengineering education; in
addition they should be equipped with managemerdrketing and business
development skills.

Financial Resource Accessibility, Management and Stainability - is another
gualitative metric that is mentioned in the litewra& Since TTOs are institutions that
employ human resource and have a broad portfolizvark packages, they have
various fixed and variable expenses. Therefordityalof a TTO to acquire income
and manage the profit from its activities are egakissues for its existence. Abrams,
Leung and Stevens (2009) conducted research thaisted of surveys and interviews
of US TTO managers about how they are organizediiaadced. They reached the
following outcomes: %47 of all TTOs receive thaidigets form the hosting university
as funds, and receive the remaining part from thé&iactivities, and only %16 of all
TTOs retain enough income to fulfill their obje@s/and cover costs. The results show
that operating a TTO is actually costly despitefttot that most view them as a source
of income. It is also noted that the revenue gdimeranay not be the ultimate goal,
however in any case it is crucial to sustain anatinae transferring new knowledge
and technology for the welfare of the public. Aaiag to the findings there is a direct
correlation between the institution’s budget arsdpitofitability. When the financial
capabilities are sufficient enough, a well-mana@é&® is more active, confident and
profitable which makes the relationship betweenlihdget and profitability almost
linear (Abrams et al., 2009). That is why acceé$igylio financial resources, managing
them functionally and achieving financial sustaitipbare necessities. Nelsen (2007)
points out that operating a technology transfeicefheeds a substantial amount of
investment and it may not be able to make any Gir@igontributions to the institution
because of the high expenses of running a TTO.

In addition to the accessibility to financial resoes, TTO’s own strategies for making
its own profit in terms of financial sustainability also important. Since university

funds and external financial resources cannot ladable permanently or at least at
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the desired levels, TTOs should have efficient iess plans to increase their income

from the activities that they perform.

Quality and Efficiency of the Partnerships with St&keholders - Establishing and
sustaining strategic relationships with the stakddms for knowledge and technology
transfer activities are essential for TTOs. Evesutih a TTO is perfect in terms of its
staff and organization, it cannot sustain withattablishing influential relationships,
since it is a fact that these relationships withéhosystem are critical for the efficient
technology transfer activities. OECD (2006) defikeswledge transfer partnership
as an agreement which benefits all that are inehhleeings out the results that are
achieved together and lessens the efforts forddsscompared to the case of engaging
such activities individually. Success of this parship is highly dependent on the
effective use of the resources, its efficiency oonpoting an innovative approach and
a strong commitment between the parties. Campb@l’{) mentions the importance
of the partnerships and how critical they are foe success of a TTO. These
relationships can be formed with the academiciartiystrial partners, and regional
and governmental authorities. In most times momnthwo sides involve in a
relationship. Since the whole process of technotaayysfer is demand driven, the TTO
should understand its external partner's needs shoaild offer the right span of
services. Ternouth, Garner, Wood and Forbes (20lteir research examining the
contributions of efficient partnerships to techmpldaransfer state that, in building
successful collaborative relationships with pargndre TTO should evaluate both the
internal and external barriers arising from theirabf coping with the different sides.
The TTO’s managerial and organizational practicGgeha major role in this process.
According to the research the most important besrtie form strong relationships are;
finding the right partner, understanding the spediusiness needs, managing the
costs, management of the relationship, and finrddlgignating the legal form of the
relationship and other legal procedures of theeagent.

As a consequence of the literature review, to sunz@dhe findings, quantitative
metrics that are mentioned in Section 2.3.1 anditgtige metrics that are mentioned
in this section are gathered, repetitions are elt@d and metrics are grouped

according to the regions/countries that they aeeluk addition to the metrics that are
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obtained from the literature, the quantitative mestrand qualitative metriéghat are
used by TUBTAK to measure the performance of Turkish TTOsiackided as well.
All metrics are grouped into eight different sen8according to the set of tasks and
activities that TTOs perform. These sections reppeg are: (1) Awareness,
Advertising, Informing and Education Oriented Adi®s, (2) Scientific Research &
Funds, (3) University and Industry Collaboratiod) (ntellectual Property Rights
Management & Licensing Activities, (5) Commercialibn and Entrepreneurship
Operations, (6) TTO Metrics, (7) University Metriasd (8) Qualitative Metrics. With
respect to the classification that is mentionedvabquantitative metrics are given in
Table 2.1 and qualitative metrics are given in €ghP.

Tables 1 and 2 indicate that, the metrics thatiaesl in USA, Europe and Turkey are
different from each other, although some of theritetare commonly used. This
shows that the results of some activities and tasksaccepted as a metric for
measurement of performance while some of them ate The point is that this
acceptance differs across countries. Moreover, saetdcs are unique to one region
only. For instance the metrics in the section oéftific Research & Funds are unique
to Turkish TTOs only mostly because of the diffeemf the Turkish TTO model
from those of the USA and Europe. Such differeremesng countries are examined
in detail in Chapter 3.

2 TUBITAK Technology Transfer Offices Support Programsf@anance Indicators. Retrieved in
September 2016 frornttps://www.tubitak.gov.tr/tr/duyuru/teknoloji-trafer-ofislerine-yonelik-2015-

cagrisi

3 TUBITAK Technology Transfer Offices Support Program,nfial Activity Report. Retrieved in
September 2016 from https://www.tubitak.gov.tr/tr/destekler/sanayi/udlislestek-
programlari/1513/icerik-formlar-2
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Table 2.1 Quantitative Metrics Used in American, European andTurkish TTOs

No USA EUROPE TURKEY
a # of Seminars, Meetings, Courses and Education Programs |# of Seminars, Meetings, Courses and Education Programs  |# of Seminars, Meetings, Courses and Education Programs
= Held Held Held
-_E 2 |#of Workshops, Trade Shows and Fairs # of Workshops, Trade Shows and Fairs # of Workshops, Trade Shows and Fairs
g # of People, Students Attended to Courses, Seminars, # of People, Students Attended to Courses, Seminars,
p 3 Education Programs Education Programs
E - # of People Met at Events Which Led to Other Knowledge
g Transfer Activities
E E < Income Generated from Courses, Seminars, Education
"E E Programs
EB E 6 Amount of Education TTO Personel Have Annually (in hours)
-% 2| 7 |#of Telephone calls
g S| 8 [#of Company Visits
-% 9 |#of Newsletters
2 10 |# of Assistance
E 11 |# of Database Searches
g 12 |# of Referrals
. 13 |#of Fact Sheets
14 # of Advertisement Oriented Publishings of TTO
15 # of National Scientific Research Projects Applied
": 16 # of National Scientific Research Projects Accepted
& 17 # of Interational Scientific Research Projects Applied
E 18 # of International Scientific Research Projects Accepted
E 19 Total Amount of Scientific Research Project Budgets
ﬁ T Total Amount of Scientific Research Projects Income
g (Owerheads)
= 21 # of Academicians in Scientific Research Projects
é - The Ratio of Total # of Scientific Research Projects / Total #
of Academicians
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Table 2.1: Quantitative Metrics Used in American, Eiropean and Turkish TTOs (continued)

49

# of Products Arose from Licenses

23 |# of Consultancy Agreements # of Consultancy Agreements # of Consultancy Agreements
24 |Amount of Consultancy Research Expenditures Amount of Consultancy Research Expenditures Amount of Consultancy Research Expenditures
25 |Amount of Income Generated from Consultancy Agreements | Amount of Income Generated from Consultancy Agreements | Amount of Income Generated from Consultancy Agreements
26 % of Consultancy Income Relative to Total Research Income
27 |# of Collaborative Research Agreements # of Collaborative Research Agreements
28 |Amount of Collaborative Research Expenditures Amount of Collaborative Research Expenditures
= e Amount of Income Generated from Collaborative Research |Amount of Income Generated from Collaborative Research
:E Agreements Agreements
_E o % of Collaborative Research Income Relative to Total
= Research Income
'=5_ 31 |# of Contracted Research Agreements # of Contracted Research Agreements # of Contracted Research Agreements
E 32 |Amount of Contracted Research Expenditures Amcunt of Contracted Research Expenditures Amount of Contracted Research Expenditures
'E = Amount of Income Generated from Contracted Research Amount of Income Generated from Contracted Research Amount of Income Generated from Contracted Research
- Agreements Agreements Agreements
E - % of Contracted Research Income Relative to Total
:E Research Income
g 35 # of Technical Services Executed
5 - # of Academicians in University-Industry Collaboration
Projects
37 # of Companies & Other Entities that TTO Generates Income
38 Length of Client Company Relationships
o Total Amount of University-Industry Collaboration Project |Total Amount of University-Industry Collaboration Project
Budgets Budgets
Total Income Generated from University-Industry Total Income Generated from University-Industry
L Collaboration Projects (Overhead) Collaboration Projects (Overhead)
'é“ 41 |# of Invention Disclosure # of Invention Disclosure # of Invention Disclosure
2 42 # of Academicians that Disclosed Invention
g 43 |# of Patent Application # of Patent Application # of Patent Application
f 2| 23 |4 of patents Granted # of Patents Granted # of Patents Granted
g E 45 |Amount of Legal Expenditures on Protection of IP
E 3 46 |4 of Licensing Agreement # of Licensing Agreement # of Licensing Agreement
Z 47 |# of Active Licenses
E 48 |amount of Licensing Income Amount of Licensing Income Amount of Licensing Income
e
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Table 2.1: Quantitative Metrics Used in American, Eiropean and Turkish TTOs (continued)

Commerchlization and Entrepreneurship Operations

50 # of Enterpreneurs in Incubation

51 # of Enterpreneurs in Pre-incubation

52 # of Enterpreneurs Having Operational Possibilities/Suppots
{education, business mentor etc.)

- # of Enterpreneurs Having Physical possibilities/suppots
(office, infrastructure etc.)

54 |# of Start-up Companies Formed # of Start-up Companies Formed # of Start-up Companies Formed

55 # of Succesful Start-up Companies # of Succesful Start-up Companies
56 # of Start-up Companies Realized a Capital Increase # of Start-up Companies Realized a Capital Increase
57 # of Start-up Companies Ceased Operation
58 Market Value of Start-up Companies
59 Amount of Revenues Start-up Companies Generated
60 Amount of External Investment Raised to Start-up
Companies
61 |# of Spin-off Companies Formed # of Spin-off Companies Formed # of Spin-off Companies Formed

62 # of Succesful Spin-offs Companies # of Succesful Spin-offs Companies
63 # of Spin-off Companies Realized a Capital Increase # of Spin-off Companies Realized a Capital Increase
64 # of Spin-off Companies Ceased Operation
65 Market Value of Spin-offs Companies
66 Amount of Revenues Spin-off Companies Generated
&7 Amount of External Investment Raised to Spin-offs
Companies
68 |# of New Commercial Products Created

TTO Metrics

69 Amount of Seed Capital Invested Annually
Total amount from Royalty Incomes (Licenses, Spin-offs, Total amount from Royalty Incomes (Licenses, Spin-offs,
oL Start-ups) Start-ups)
71 Amount of Annual TTO Budget
72 Share of TTO Budget (From Total Incomes)
73 |# of Full Time Professional of TTO

74

Amount of Increase in Revenues

75

Amount of Decrease in Operating Costs
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Table 2.1: Quantitative Metrics Used in American, Eiropean and Turkish TTOs (continued)

University Metrics

76 # of Investments of PRO (For University, PRO etc.)

77 |Amount of Investments of PRO ( For University, PRO etc.) Amount of Investments of PRO | For University, PRO etc.)
78 Graduation Rate of Students (For University, PRO etc.)

79 Hire Rate of Graduated Students (For University, PRO etc.)
80 |# of Published Articles (For University, PRO etc.)

81

School Size (For University, PRO etc.)

Table 2

.2: Qualitative Metrics Used in American, Ewopean and Turkish TTOs

Qualitative Metrics

No USA EUROPE TURKEY
1 |University / PRO's Support to TTO University / PRO's Support to TTO
2 |University / PRO's Strategy and Policy for TTO University / PRO's Strategy and Policy for TTO Uniwversity / PRO's Strategy and Policy for TTO
3 |University / PRO's Integration with TTO University / PRO's Integration with TTO University / PRO's Integration with TTO
2 Organizational Structure of TTO (institutionalism, Organizational Structure of TTO (institutionalism,
processes, procedures, mechanisms etc.) processes, procedures, mechanisms etc )
5 |Human Capital and Quality
6 |Financial Sustainability Financial Sustainability
7 |Resorce Accessibility and Management
8 Quality and Efficiency of Partnerships and Relationships |Quality and Efficiency of Partnerships and Relationships
with Stakeholders in University / PRO with Stakeholders in University / PRO
T Quality and Efficiency of Partnerships and Relationships |Quality and Efficiency of Partnerships and Relationships
with Stakeholders in Industry with Stakeholders in Industry
Economic Development (TTO's economic benefit and Economic Development (TTO's economic benefit and
10 |contribution that is provided in the ecosystem of university|contribution that is provided in the ecosystem of university
and neighborhood industry) and neighborhood industry)
Public Benefit (Impacts and consequences of added value |Public Benefit (Impacts and consequences of added value
11 |that TTO activities generate in university, industry and that TTO activities generate in university, industry and

other public areas )

other public areas )




Although there are small differences, the metmcthe sections of 2, 3 and 5 in Table
1 are more common for every country/region, sihes iconsist of the main activities
of the TTOs. TTO metrics and University metrics aot used in Turkish TTOs and
they are unique to the USA and European TTOs. Mzason could be the content of
the metrics. Looking at the Turkish metrics, it ¢c@nseen that nearly all of them are
related to the activities and tasks of the TTOsweler the university and TTO
metrics are more about the features rather thaadinties. Since the concept of TTO
is rather new for Turkey, it is possible that thieisels of metrics cannot be used, unlike
the developed countries. Indeed, the metrics ofléhweloped countries includes both
the activities and the features that are relatedh&o TTOs. The level of metric
sophistication can more clearly be seen in theigi®e metrics. These metrics are
more common to USA and European TTOs most of whrehactively being used to
evaluate the success of TTOs. However, they arevigdgspread in Turkish TTOs.
Measurement with qualitative metrics requires ssidated qualitative approaches
and methods. To determine such metrics and theadetfor their measurement, a
country should at least have experienced differandels of TTOs in different
circumstances, observations should be made abswxperience and the approaches
should be developed according to these observatMasy developed countries had
passed this period already. So it is much moraliEator them to define this kind of

qualitative metrics and develop sophisticated mi#tHor measurement.

As a consequence for the case of Turkish TTOsngegtspecific assessment for the
measurement of TTO performance is required. Sithege are some metrics that are
commonly used with USA and European TTOSs, theaésis a great number of metrics,
which are not used in Turkey, while they are usedother countries/regions.
University metrics, TTO metrics and qualitative nest are examples to these unused
metric sets. Moreover, there are also metrics, wilaice completely unique to the
Turkish TTOs. A summary of country experiences atbthe world can be found in
Chapter 3, which at least clarifies the differeniceterms of approach to the concept
of TTO. To analyze the nature of diversity and thiferences in the metrics, a
qualitative approach is designed in Chapter 4 esihe research question demands an
in-depth study to analyze the current metric set@opose a new one.
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CHAPTER 3

THE CASE OF DEVELOPING COUNTRIES

For a nation, the role and contribution of techggltransfer in innovation and growth
are indisputable if the necessary conditions fer slgstem are satisfied. Mansfield
(1975) states that economists have long recogrizedsignificance of technology
transfer as a keystone for economic growth for bdtveloped and developing
countries. As being one of the fundamental proceasd the main determinants of a
nation’s economic performance, extend and effigiesicthe technology transfer is
crucial for technological progress. In addition revenue generation, technology
transfer has two more benefits for a nation, wtaok: economic development and
public benefit (McDevitt, 2014). Since the techrpidransfer promotes the formation
of high value-added products and services, itsasseconomic gains may be substantial
for a country. Diamant (2007) summarizes the maimeifits of technology transfer for

a country as;

« Transformation of academic research into new Bérg treatments and medications
provides enormous benefit to the public

e Technology transfer activity encourages the creatibnew companies and therefore
facilitates employment

« It encourages the prosperity of knowledge industrie

« |t attracts foreign investments

e Taken together, technology transfer activity createe infrastructure for economic
growth

« Institutions benefit from the use of royalty incarteeenhance and expand their research
capabilities

e The industry/academia interface is mutually fertile faculty obtain access to
commercial research funds, state-of-the-art equiprard cutting-edge technologies,
while industry benefits from the extensive knowledgnd ingenuity of academic
researchers (Diamant et al., 2007: 4)

In developed countries because of the improvedn8ejeTechnology & Innovation

(STI) systems, conducting related technology trmnattivities are more established
and widespread. However, in developing countriesdacting innovative research,
achieving continuous knowledge accumulation antbp@ing successive technology
transfer activities can be more difficult sincerthare already some incompatibilities
more than those present in the developed counkgan example, some of the major
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drawbacks can be sorted as; macroeconomic undgrtanstability, insufficient

physical infrastructure, fragility in institutiondévels, lack of culture and social
awareness, risk-averse approach of enterprises;ofientrepreneurs; existence of
business barriers for start-up and spin-off comgmrand finally lack of policy

instruments related to the innovation and technotoansfer activities (Oslo Manual,
2005). Immature STI systems, economic and poliflaatuations, market failures and
lack of a coherent technology transfer ecosystenotrer critical challenges regarding
this issue. Liu and Liang (2013) perform an analysn the progress of China in
technology transfer within some sectors and stegartain challenges of technology
transfer for developing countries as; insufficiewision, strategy and policy
framework, infrastructure constraints, inadequat@an and institutional capacity and

weak intellectual property (IP) protection policies/stems.

Knowledge and technology transfer, its diffusiond aactivities are fundamental
sources, for innovation. In this regard, knowledgd technology transfer is connected
to innovation by determining its framework, sustagn its infrastructure and
maintaining its formation. Without producing new okviedge and technology,
converting this knowledge to a product or servestablishing university, industry and
public collaborations, creating an added-valuetierpublic benefit and covering the
needs of the society with the new advances, acigean innovative approach is not
possible. Since the concept of technology transéara vital importance for nations,
measurement of it is ultimately important. By peniing the measurement of
technology transfer, public authorities and otherfqrmers can be informed of their
performance and progress and they can provide poramity to improve the process
further. However, this measurement process shoseldpdrformed with accurate
methods and measures to obtain correct resultsh®©measurement of technology
transfer activities OECD (2006) identifies four lamental problems encountered by
performers, which are: Timing: the lapse betweere tresearch and its
commercialization process’ completion time with riggurns to society; Attribution:
crediting a proportion from the outputs of previaasivities to the sources which will

be used for generating new knowledge and technpkyggropriability: the difficulty
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of identifying the phases of the process; and Iaéty skewed and incorrect results

obtained as a result of lack of attention and skill

3.1 Policy Infrastructure and Factors That Affect and Promote Technology

Transfer

Technology transfer mechanisms are highly depenolersiubstantial and consistent
policy infrastructures and regulations as a paithefcountry’s National Innovation
System (NIS). Finston (2007) claims that the tetbgywtransfer systems works best
when there is a systematic government support eit b@search and encouragement
of market guidance, a robust IP protection systech@ivate investment possibilities
on research and commercialization. Finston mentithes three necessary core
elements as;

1. A durable government commitment to science dthtaresearch, and related

infrastructure. Governments create an enablingrenrient for science and technology by

investing in education and training (both at homd abroad, at secondary and university

levels), funding basic and early applied reseamrid improving technology-related
physical infrastructure.

2. Broad rule-of-law protections, including stroffgprotections. Rule-of-law protections
give individuals the ability to enter into enforbém agreements or contracts with others;
they promise predictable and timely judicial renesdn case these agreements or contracts
are breached.

3. Reliance on market forces as the engine fontdolgy transfer. Market-oriented policies
encourage risk taking and increased private sapi@stment. These three pillars of
technology transfer are like the three legs obalstll are necessary, and none of them is
sufficient by itself (Finston, 2007: 199).

Graff (2007) examined the benefits of IP legislatmd other regulations and laws for
the developing countries to perform related techgpltransfer activities. According
to the outcomes primary policy areas that affeettéthnology transfer are; eligibility
of IP protection, regulations and laws about thenenship of IP and industrial
property, availability of the necessary labor opémgment possibilities for the human
resource that performs technology transfer actisjticondition of national R&D
system and IP management capabilities. Particylérig the efficient patent laws,
which are the key policies that can cause signmificmoms in NISs. When introducing
US patent law, the so called Bayh-Dole act, Abrga@99) claims that the Chinese

27



walls between the academic and corporate reseacthrioken down which opened a
way for integration in academic innovation. This iacleed reflected to the numbers.
After a short time the law was executed, 3.641 Hewased products and 5.171 spin-
offs had been created. Only in a year, 3.278 pateete issued, 4.932 licenses were
signed, 627 spin-offs were formed and researclitutess generated a total income of
$1.4 billion. The most important benefit of the Bayole was that it reformed the
commercialization path of outputs that were obtaiftem the federally funded R&D
projects, by allowing and giving the exclusive tgto the institutions that are
involved in commercialization activities (Diama@07). After this attempt of USA,
many countries copied the system and reformed tbwin national patent laws

accordingly.
3.2 Need of Special Metrics for Developing Countrge

In developing countries, as it is mentioned befdareovation process is raw,
inadequate and devoid the possibilities of an adedrknowledge-based economy.
Consequently, the measurement of technology trahgfgomes a harder task under
these circumstances. Above all things, a developmmtry has its own unique case
to learn, develop and catch-up. On the measureaig@athnology transfer, using the
same framework and metrics that are used by thelaleed countries, may not yield
accurate results since there are important diffsenamong these countries.
Quantitative metric sets that consist of statisficdicators can resemble and may be
used commonly up to a point, while the qualitatimetrics can be significantly
different and case-specific for the countries oerevegions. Kozlowski (2015),
contrary to the popular belief, claims that innewaindices should be generated more
distinctive and context-specific for different cdues. He states the deficiencies of
use of the same measurement systems for all ceanaspecially in developed and
developing ones. Since the countries, regions aulos have different socio-
economic characteristics, the relationship betweeavation and economic variables
are context-sensitive. Instead of using a broachdibet for every country, maintaining
distinctive and thematic methodologies for diffdreases can yield more coherent

results. Popular innovation indices can be a goedsure for developed countries.
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However they can present an inaccurate basis ediyefcir the countries that try to
catch-up (Kozlowski, 2015%ystems that were designed according to the useod
context-specific measures can provide a more satpland valid framework of
measurement for the developing countries that ar¢he transition process for
achieving advanced STI systems. Thus, after imphtimg the necessary policy
infrastructures for knowledge and technology transictivities and sustaining them
with accurate intervention, defining and using moostext-specific measurement
systems by the authorities, can surely yield betsults and can make the whole

process valid, more controllable and efficient.
3.3 Country Cases

In this part some of the developing countries anckéy is discussed regarding their
position in technology transfer, TTO structures &éawls and regulations that enable

technology transfer activities.

Brazil — Startingfrom 1950 Brazil followed an aggressive science teuhnology
policy and after 1971 some amendments were perfbimehe patent law. After
political reforms in 1990 the law changed signifittg and in 1998 issues about IP
ownership and revenue sharing were improved. Tlgelagons resulted a rapid
growth in the number of patents. It reached tonimebers like 153 patents in a year
compared to 264 for a total of 15 years. In 1982 riilitary regime established a
central office for innovation and technology forethirst time. This institution
encouraged the concept of technology transfer andvation in many universities.
After a short period the number of technology tfanistitutions increased to 12.
Today more than 30 universities have their own To@arating (Graff, 2007).

China - Patent law entered China as a western import ftestayears the Bayh-Dole
act came into force in USA. As Chinese markets gmeside and outside of the
country, the state regulated the system furthgoe&ally in 1992 and 2000 the law
was improved. As a remarkable reform, although ekelusive rights of the IPs
remained in the state, the management and useeohvlentions were given to the

Chinese universities. Later in the year of 200 @hinese Bayh-Dole act was
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performed and rights of the IP ownership were giterthe institutions. As for

technology transfer, China firstly adopted a lawlBB6 and soon after this event,
Chinese Ministry of Science and Ministry of Eduoatibegan to operate specific
technology transfer policies. While in 1998 onlyotaf the universities, Beijing and

Tsinghua, had TTOs, today most of the universaiad public research organizations
have their own TTOs (Graff, 2007). Since the Chenggstem is market oriented, most
of the TTOs, can be called as ‘technomarts' in £hifhey are mostly private

organizations rather than units of the public tn&bns. This structural advantage
gives them more mobility and flexibility in the dgmic business world. Chinese TTOs
are at a sufficient level in negotiating the liceasd spin-off shares by their incentives

and are generally focused on self-sustaining diets/{Young, 2007).

India - India started IP legislation process earlier thaamy developing countries.
First patent law was adopted in 1856, and in 18&linndian patent law was improved
according to the standards of the developed camthfter World Trade Organization
(WTO) membership and TRIPS (Trade-Related Aspettintellectual Property

Rights) agreements, India performed consecutivendments in the patent law in
1999, 2002 and 2005. From the year of 2000, Ind¥anistry of Science and

Technology gave the full rights of IPs to the rethtinstitutions to manage and
commercialize technology. In India, Indian Instgsitof Technology (lITs) are the
primary TTO structures. Except these institutiorsstrof the organizations lack IP
management and only a small portion of 277 Indiaivarsities have their TTOs
(Graff, 2007). In 2005, Society of Technology Maeagent was formed by the state
in order to follow and foster the technology transdctivities in the country. As public
or private institutions, Indian TTOs are operatasgprofit centers mainly focusing on

self-sustaining by well-organized business plansufg, 2007).

Russia- During the Soviet period the state aggressipelshed and owned full rights
of the IPs and innovations that was generatedenuttiversities and industry. From
1992, the establishment of the Russian Federatmme functional IP legislations
were adopted respectively in 1992, 1996 and 200ter Ahe final regulations, the

rights of the inventions that invented as an output state-funded project were
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assigned to the institutions that conducts thearebe unless the agreement states that
the research belongs to the government. Sincé ®adlenology policies were followed
and many technological state companies have besretbduring the Soviet period,
today technology transfer institutions that conduatsiderable technology transfer
activities are widespread in Russia. Also in 20@5uabrella technology transfer
association named Eurasian Association of TechmmdbgTransfer Managers
(EATTM) was formed in Russia (Graff, 2007). ActyalRussia had a great influence
from the U.S. about the establishment of TTOs. Withagreement between U.S.
Civilian Research and Development Foundation (CRDF)USA and Russian
Ministry of Education, two institutions submittecbposals about TTO establishment
and funding mechanisms in order to enhance R&D dppities and technology
transfer activities. This attempt was substantaltie progress of Russia in terms of
improving its TTOs. Additionally, Russian Academy B8cience, an umbrella
institution for many research centers, is condgctimajority of the scientific research

funded by the government and various technologstea activities (Young, 2007).
3.4 Turkey

In 2015 Innovation Union Scoreboard, Turkey waslath as a modest innovator,
which is below the average of European countriesnvéVer, Turkey is performing
strongly in “non-R&D innovation expenditures” wighhigh growth rate of 7%, which
is significantly greater than EU average. Espegiitbm 2014 onwards there is a
notable increase in Turkey’'s innovation performai&eropean Commission, 2015).
In Turkey, applications of university technologgrisfer started at the eve of the new
millennia where the term "TTO" started to appear2011, TUBTAK had executed
a policy related to TTOs and initiated the 1513hFexdogy Transfer Offices Program
in 2012 in order to raise the academic researchaiypn universities and encourage
technology transfer activities to increase the ersity-industry collaborations, IP
management, licensing, commercialization and astabent of spin-off / start-up
companies. First TTO was established in Ege Uniyeirs 1994 focusing mainly on
university-industry collaboration. Then at the lmegng of 2000 Hacettepe University
and Middle East Technical University followed Egaitérsity. However in 2012,
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after the execution of TUBAK's TTO support program, many universities foudde
their TTOs whether they are supported by the pragranot. There are more than 75
TTOs in Turkey right now and 45 of them are finatigi supported by TUBTAK.
Given that Turkey has more than 180 universitigistotnow, TTO number is relatively
high compared to many European and Asian countMesst of the TTOs are
established in big cities because universitiescarstered in these cities. Right now
there are 8 TTOs in Ankara, 13 TTOd$tanbul, 4 TTOs ifzmir, 3 TTOs in Kocaeli,

2 TTOs in Konya and 2 TTOs in Eskhir. Also the most established universities in
cities of Kayseri, Bursa, Sakarya, Duzce, Edirspatta, Denizli, Antalya, Mersin,
Adana, Antep, Elagiand Erzurum have a TTO. This picture indicates Ti@s are
spread nearly all regions of the country. In TutkEyOs can operate in both state and
private universities. Right now there are 29 staigersity TTOs, 12 private university
TTOs and 4 technology park TTOs which are not aassit to any university. As for
their institutional structure, Turkish TTOs can fmévate companies as well as the
formal units of state and private universities.Miitmg that, in both of the models they

must have an organic link with their universities.

Unlike the global TTO model that merely focusesioensing, commercialization and
start-up / spin-off establishment, TUBAK formally introduced 3 more activity
modules for TTOs which can be expressed as predimimodules before licensing
and commercialization activities. These three meslalre; (i) awareness, advertising,
informing and education oriented activities for tboacademic and industrial
environment, (ii) operations to benefit from fungliand national / international
support programs, and (iii) university-industry labbration. Each of the three
modules have their different set of functions, saskd performance indicators. Since
Turkey is a developing country with an ecosysteat tave the drawbacks which are
mentioned before, TTOs need a continuous accuroolaif new knowledge and
generation of IPs to commercialize. These prelimjimaodules are aimed to foster
knowledge accumulation and also the culture thatoerages these activities.
Although some TTOs that are in the other countdaes conducting these extra
activities, TUBTAK’s policy in TTO program makes the Turkish TTOodel
significantly different compared to its countergam the world. As the support
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program for TTOs extends and the number of TTOseBBES, the necessity of the
measurement of performance became an importanatasik real-time problem. The
measurement of TTO performance is a hard and congu&, since there are too many
variables that should be evaluated in the conteetific environment of a country
(Diamant, 2007). Being a developing country makesare difficult to decide on

which metrics should be used for the measuremenT &f performance in Turkey.

In national strategy documents and plans, thersigrgficant goals that Turkey aims
to achieve. Based on the The National Science,ia@ofy and Innovation Strategy
2011-2016, Erdil and Pamukcu (2013) summarizes tleesm human resources
development for science, technology and innovatcammercialization of research
outputs into products and services; emphasizing tble of SMEs, R&D

infrastructures, interdisciplinary research anérinational cooperation. Additionally,
Turkey aims to develop policy tools to increase nbenber of R&D intensive start-
ups; to spread the innovation and entrepreneurshipre in universities; to promote
domestic patent licensing, technology transfervaws and establishment of new
science centers. Most of these goals are eithecttiiror indirectly related to the

technology transfer activities.

Laws and regulations that promotes technology teanactivities exist in many
developing countries as mentioned in Section Bi8.d fact that they have a great role
in improving the technology transfer activities. wtver this issue is a disadvantage
for Turkey, since it delayed an efficient patent l@r decades. When we look at the
global examples and their consequences, TurkeethekBayh-Dole kind of patent
law and this delay was one of the main obstaclés;twprevents the transition to an
innovation driven and knowledge-based economy. Hewm 2017 a new patent law
was legislated. Before the new law, in most ofuthiversities, inventors were the only
owners of inventions rather than the universitldsfortunately there were serious
systematic confusions on sharing the rights ofd@sveen the inventors, universities
and other public institutions. These problems atswored to the next phases of the
technology transfer by preventing added-value dmmions and formation of the

economic returns that would be obtained from theeaech, product or service.
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However the new law aims to solve these problenggvasg the full ownership of IPs

to universities. Additionally, the new regulatiopovide an opportunity to the state
universities as giving them the chance to estalthsir TTO as a private firm and
facilitate the process of IP commercialization.cgithe law is new, its impacts will be

seen soon.
3.5 Conclusion

Examinations from Chapter 2 and Chapter 3 indittzdié majority of the metrics that
are used in the measurement of technology tramgséecommon in developed and
developing countries. Given that it is not posstbldirectly obtain much information
about the metrics that are used in developing cmstit is mentioned in Chapter 2
that many of these countries directly use the Acagrimetrics for the measurement of
TTO performance. Developed countries determined apgraded their metrics
according to long years of observations, experiermmed timely systemic
improvements. Policy makers in the developing coesiteither did not consider
context-specificity argument when deciding on thadlicator set or perhaps their
ecosystems are considered to be suitable for ¢newsh of metrics.

However, the findings acquired so far emphasizeThekey differentiates from both
developed and developing countries regarding théricaethat are used in the
measurement of TTO performance. First, Turkey'sciair set is not a direct copy of
the ones used in developed countries. Some of #teamare common while some of
them are not. Second, given the context-specifeigument there are some metrics
that are completely unique to Turkey which refladifferences in the TTO model as
well. All these points verify the argument of thecessity of a context-specific

assessment for the metrics that should be usedrkey.
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CHAPTER 4

METHODOLOGY

This chapter gives a brief and concise frameworkethodology of the research. First
of all, the main research problem of the thesigdeéstified and the research question
and some related sub-questions considering thegbaokd and real-life case are
presented. Secondly, quantitative and qualitatgearch methods are mentioned and
mixed design of the methods is discussed which itega novelty of the research.
Then, methods that are applied during the diffeptwaises are explained clearly in the
data collection and data analysis sections. Theptan ends with information about
participants of this research, interviewee profilesitations and research ethics.

4.1 Problem Identification

As it is mentioned in the Chapter 2, a standarclbgped country has strong National
Innovation System (NIS), sophisticated TTO struetwith developed performance
measuring systems and an ecosystem with continkioowledge accumulation of
universities to form a productive circle of valuddad services and products to
establish a sustainable knowledge-based econonwel@®eng countries lack most of
these and, moreover, they have characteristic ertigtheir own cases. They all have
social, regional and economic characteristics &ffgaheir science, technology and
innovation systems. These claims bring out the tiueg/hether developing countries
require different methods and metric sets on maagthe performance of their TTOs.
After all, replication and direct use of the mesats in developed countries may not

be appropriate for the developing world.

As mentioned before, metrics that are used for oreagthe performance of TTOs in
U.S., Europe and Turkey most of the time differ iwlsiome are identical. Although
most of the developing Asian countries are reghcatieveloped countries’ metric
sets, Turkey uses a mix of some common metricsasset of distinct metrics unique
to the Turkish case. In addition, while qualitatimetrics are used in both USA and

Europe in measuring TTO performance, it is quiteitied in Turkey with only few
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metrics. Another important point is that, modeTafkish TTOs differ from the global
TTO model which mainly consists of licensing andanooercialization modules. In
fact, as mentioned in Chapter 3, there are thredingnary modules installed
consisting preliminary activities for licensing awdmmercialization. To increase
knowledge accumulation, to acquire inputs suchPRss dr business ideas, and to
increase licensing and commercialization activjtidse preliminary modules of
“Awareness, Advertising, Informing & Education Qrted Activities, Scientific
Research & Funds and University-Industry Collakiordétwere added to the Turkish
model. This is another point that makes Turkeyseadistinct.

Considering all the issues expressed above, weaae out with a hypothesis as:

Since Turkey is a developing country with contegxédfic characteristics, metrics
that measure the performance of TTOs are diffdrent the metrics that are used

in the world and even in some cases unique medresequired.
4.2 Research Question

This research aims to propose metrics that cansee @or the measurement of
performance of the Turkish TTOs to solve a reaktimeasurement problem. Both to
obtain such metrics, examine the issues mentione8ection 4.1 and to test the

hypothesis, the main research question is detethase

e Which metrics should be used to measure the peafocen of technology

transfer organizations in Turkey?
Following sub-questions related to the main quesitan further be asked.

« Are metrics that are used in different countriesS) European and Asian
countries) suitable for the Turkish TTOs? Can theywsed directly?

« Is the currently used metric set by TIOBK appropriate for Turkish TTOs?
Should it be changed? If so how?

* In addition to quantitative metrics, should quatlit@ metrics be used in the
measurement of TTO performance?

« Which new metrics should be developed and usetifoprocess?
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Findings and evaluation of the results for the aesd® question addressed will help to
come up with policy recommendations on the measen¢mf the TTO performance

in Turkey with wide implications to other develoginountries.
4.3 Research Design and Methodology

In social sciences, quantitative and qualitativeeaech methods are widely used by
the researchers. Some research questions requargitgtive approach while some
others requires qualitative approach. However, dome research questions it is
possible (and better) to design a mixed methodoldbis research has also a mixed
approach, including both qualitative and quantiatimethods. Before getting into

more detail, a brief research methods discussigiven.
4.3.1. Research Methods and Discussion

Quantitative research is a widely used approadbserve and investigate a research
issue empirically by using mathematical or stat@timethods. It uses quantitative
data in numerical forms by employing mathematicathods to test hypothesis and
theories (Given, 2008). Qualitative research howewestly uses anthropological
methods to study a social phenomenon. It deals kathandwhy questions, rather
than dealing only witlvhatandwhenquestions. As an approach of inquiry, qualitative
research employs detailed case studies, intenaesurveys (Steckler et al., 1992).
It requires more in-depth work and field studied Because of its advantages and the
answers it provides for particular conditionssitan indispensable research approach
for some research disciplines. Table 4.1 summap=@sinent features of quantitative

and qualitative approaches respectively (Stecklat. 4992, p.2).

Both quantitative and qualitative approaches oHegreat span of methods for
research. Their mechanisms, methods and outconmesacg by the nature of the
problem. Indeed, a research’s main question andexbrare key points for the
selection of the approach. Some research requitesviews and surveys whereas
some requires mathematical models and statisticgthads. For this particular

research, is it possible to use both approaches@meé up with a mixed design?
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As it is mentioned before, technology transfer emds a new concept for Turkey
and human resource in the field is recently growihbere are TTO managers,

personnel and some other stakeholders from academismdustry related to the field.

Table 4.1- Typology of Attributes of Quantitative and Quative Evaluation

Quantitative Qualitative

Deductive Inductive

Verification and outcome oriented Discovery and process oriented
Measurement tends to be objective Measurement tends to be subjective
Reliable Valid

Technology is instrument (the Self is instrument (the evaluator is close

evaluator is removed from the data) to the data)
Generalizable Ungeneralizable

The outsider's perspective The insider's perspective

Population oriented Case oriented

(Steckler et al. 1992, p.2)

The issue of determination of a metric set for meament of a technology transfer
organization’s performance makes these peopleisi@mp and suggestions critically
important because they in fact constitute the bawckbof the technology transfer
ecosystem. To learn and utilize their ideas abbatretrics from the first hand,

qualitative methods such as interviews and sureeyse forward.

As mentioned at the end of Chapter 2, there iseatgrumber of metrics which are
asked to the stakeholders of the field. To interfire results that come out from their
answers, the data should be quantified using cedatistics to obtain meaningful
findings. At this point of the research, quantitatmethods can be suitable. Usage of

both approaches and requirements of the researgystout a mixed design.

Research that is conducted by using a mix of qtamnve and qualitative methods is
defined as mixed-method research (Sandelowski,)2@¥h of the approaches can
be used sequentially or iteratively in a mixed gesto deepen the study and

accomplish more versatile findings. This kind ae@arch presents a dynamic tool to
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the researcher that expands the scope of the casaad increase its analytical power.
In addition, complexity of research and the humbhan@mena it includes, naturally
requires more complex designs to capture more ggemnsequences (Sandelowski,
2000). Secherest and Sidani (1995) mentions sdimer @areas of use of mixed-
methodology such as; verification purposes of thethads, to provide some
mechanisms on estimating measurement errors omgralata sets further to obtain

more extensive results.
4.3.2 Research Design

In this research a mixed-method research desigiydimg both qualitative and
quantitative techniques, is used to achieve a cemmghtary understanding of the
research problem. As a qualitative method, intevviechnique is selected to obtain
comprehensive results from the main stakeholdetsabiology transfer ecosystem.
Two groups are determined for the interview phdskeresearch. First group consists
of TTO managers from Turkey'’s first 10 leading TT&el the second group is a focus
group that consists of five members of Turkey'shretogy Transfer Offices Support
Program’s steering committee. Interviews not onlpvple information on the
opinions of the stakeholders about the metricsatgd qualified information about
why should a metric be used or why it should nai$ed and how should the approach
be to measure TTO'’s performance. Both groups havemned a metric evaluatiyn

suggested possible metrics and further providedyro#rer useful inputs.

Interviews resulted in a handful of findings abthé metrics. To understand, interpret
and explain the meaning of these results in dgtahtitative techniques, which are
given in Section 4.3.4, are used. Data analysis ahumber of statistics revealed an
objective perspective about the metric data obtalmethe interviews. Flexibility of
the mixed design also provided the chance of furth@mining quantitative data
analysis results to see whether they complemeiitafinze outcomes and explanations

provided by the interviewees.

4 Presented in Appendix B.
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By this way, comprehensive outcomes are accompligbeanswer the research
question and sub-questions and more appropriate acdurate policy

recommendations are proposed. The scheme of resgesmn is given in Figure 4.1.

( N
TTO Manager Focus Group
Interviews Interviews
Qualitative \ y
Outputs
Quantitative Statistics & Data Analysis
Answers to Research Questions

Synthesis Policy Recomendation & Conclusions

Figure 4.1— Scheme of the Research Design

4.3.3 Research Methodology

To answer the research question, a methodologystkaitable for the mixed research
design is followed. First of all existing metridgat are used in U.S., Europe, Asia and
Turkey and their definitions are gathered fromlitezature. These metrics are used to
compose an interview formTwo different groups are formed for the intervig@WTO

managers and experts. The groups are specificafigrated and are not informed

5 Full versions of the interview form can be foundtippendix A.
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about each other and about the findings of theareke In addition to the metrics

obtained from the literature, the interviews are pmimary source for the research.
Interviews are conducted by the researcher fromcM&016 to June 2016. At the

beginning of the each interview session, interviewgeverbally informed about the

research and its goals. Interviews with TTO marmagee conducted in TTO offices

and in TUBTAK and interviews with the focus group are conedcin TUBTAK.

All the interviewees are assured that the partidip&dTO, university and company

names will be kept confidential, will not be usadhe research and will not be shared

to third parties.

The interview form includes questions on;

» Basic information about the participant and TTO

» Work experience of the participant

» Participant’s level of education

» Participant’s educational background

» 81 quantitative metrics

* 11 qualitative metrics

* Proposed metrics
For every metric in the form, interviewees are dskedetermine the importance of
use of a metric to evaluate TTO performance. A BHpbikert scale is used in all
questions, more specifically;

1: the metric should definitely not be used

2: the metric should not be used

3: undecided

4: the metric should be used

5: the metric should definitely be used

Interviewees are also asked to propose metricsltes not exist in the interview form.
4.3.3.1 Interviewee Profiles

Important features of the participants of the twigiview groups are listed in Tables

4.2 and 4.3. First group consists of 10 TTO marsaftem Turkey’s first 10 leading
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TTOs, which operate in the universities of; gaici, Ege, HacettepdTU, Kog,
METU, Ozyssin, SabanciSehir and Yildiz. As it is mentioned, Turkish TTOanc
operate as public units of universities as welpagate firms. When we look at the
profiles two structure types —public and privateni- are equally present. In addition,
six of the TTOs are in public universities and fafr them are in the private
universities. This indicates that our sample doshmiw any particular dominance in
terms of the structure of the TTOs and type of ersities. Since the types of TTO
structures are equally present, there are no radj@ntages or disadvantages provided
by the technology transfer ecosystem on TTO strastuwhether it is a public unit or
a private firm. Majority of the managers are ovér years of age. Thus, “TTO
manager” in Turkey is a middle-aged job even thotigdse structures are dynamic
bodies that demands young and dynamic personnslalso interesting that there is
not a male dominance for the TTO manager statusofAhe managers have public
and private sector experience (except one) andtdtadiuof the managers have more
private sector experience than public sector egped. TTO managers are well
educated. All managers, except one, have MSc oiglaeh degree which is an
indication of existence of human capital. The etiooal backgrounds of the managers
are diverse from social sciences to engineering \@ahdn their post-studies are
considered one can see the multi-disciplinary featdl technology transfer officers.
As a consequence, looking at the education backgrogender, experience type of
universities and structure of the TTOs our selestedple is representative and evenly
distributed.

The second group selected for the interviews i®aud group that consists of 5
professionals whom also are the 5 members of #exrisy committee, which is the
executive board for the 1513 and 1601 TTO prograff$JBiTAK. The focus group

is assigned for five years to make annual visliseovations and evaluations for more
than 40 TTOs which makes their know-how ultimate technology transferring
structures and its ecosystem in Turkey. All of tiembers are male and over 40 years
of age. All of the members have minimum 15 yearprofate sector experience and
three of them are actively involved in businessgeations (i.e., owning technology
firms).
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Table 4.2 — TTO Manager Profiles

1o o1 1702 o3 1Mo 4 105 o6 m7 10 1mo9 1010

TT0 Structure Company Public Unit Company Public Unit Company Company Public Unit Public Unit Public Unit Company
Public University 4 v v v v v
Private University v v v v

pge& Gender 50-60 40-50 40-50 40-50 40-50 50-60 50- 60 30-40 40-50 30-40

Male Male Female Female Male Male Female Female Male Male

Work Experience (in years) 30 16 16 1 u 3 15 18 25 17
Public Sector 5 16 7 7] 1 35 12 12 20 2
Private Sector 25 9 8 12 1 2 ] 5 15

Level of Education MSc PhD PhD MSc PhD PhD PhD BSc M5c PhD

Educational Background Engineering  Sociol Sciences  Engineering  Sociol Sciences  Engineering  Social Sciences  Engineering  Social Sciences  Engineering Engineering




Thus it is obvious that the focus group memberimgre private sector experience.
All of the members have a PhD degree; two are aumdeand three actively teach in

universities. Four of them are coming from the aegring disciplines and one of them

Table 4.3 — Focus Group Member Profiles

Focus Group Member Member 1 Member 2 Member 3 Member 4 Member 5
50- 60 50-60 50- 60 40-50 40- 50
Age & Gender
Male Male Male Male Male
Work Experience (in years) 31 35 2 28 A
Public Sector 8 35 2 4 4
Private Sector 23* 13* 20* A 20
Level of Education PhD PhD PhD PhD PhD
Educational Background Engineering Engineering Engineering Engineering  Social Sciences

*members who run their own companies while working in the public sector

is from social sciences. However all of the memlerge a considerable amount of
experience in both private sector and academidjragntheir educational careers and

are actively involved in business life which makes focus group versatile.

When we make a brief benchmarking between the Ta@agers and the focus group

some noticeable points are as follows;

* Average of age in the focus group is higher th@aTthO managers.

« There is a gender dominance in the focus groupewhilO managers are
evenly distributed in terms of gender.

« There is not a major difference in their privatal grublic sector experience
levels. The focus group has slightly higher expergein the private sector
compared to the TTO managers.

» The level of education is significantly higher fbe focus group members.

* While TTO managers are heterogeneous in termswfatinal background,

there is a dominance of engineering backgrounterfacus group.
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4.3.4 Data Collection and Analysis

The interview results of 10 TTO managers and 5$anoup members are separately
analyzed. For the quantitative analysis phase seéwfeEment statistics are constructed
which are computed for all of the metrics for bgtbups. In calculating the statistics,
for each metric, 5 rankings in the interview forne aonverted into points from O to
100, as: 0 for 1, 25 for 2, 50 for 3, 75 for 4 @@ for 5. The seven statistics that
constructed respectively are:

1: Average Value: for each metric average valuasuokings are calculated.

2: Section Average Value: for each of the eightrioetections, the average

values of all metrics in that section are calculate

3: Dominance: Average Value / Section Average Valiealculated for each

metric.

4: Min / Max Count: for each metric, number of nmmim (0) and maximum

(100) ranking points are counted.

5: Below / Above 50 Count: for each metric, numbtbelow 50 points and

above 50 points are counted.

6: Private / Public Sector Averages: 10 TTO mamagee divided into two

groups according to their work experience (i.e.ethier managers have private

or public sector experience). For each metric,nietric averages of the two

groups are calculated separately.

7: Private / State University TTO Averages: 10 TTDs grouped in two with

respect to the type of their universities. For eaetric, metric averages of the

two groups’ are calculated separately.
As for an example that represents how the staistark, the# of Patent Applications
metric is chosen. TTO managers ranked the impaetarfichis metric in using in
evaluation as; 4,0, 1,5,5, 5, 3,5, 5, 5. Birgtiese ranking values are converted into
points in 0-100 scale respectively as; 75, 0, B, 100, 100, 50, 100, 100, 100. For
this metric the statistics are calculated as:

1. Average Value: (75+0+25+100+100+100+50+100+100+1Q0)= 75

2. Section Average Value: (Other Metric Averages +//%F 80,27

3. Dominance: 75/ 80,27 = 0,93
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4. Min Count=1
Max Count = 6
5. Below 50 Count = 2
Above 50 Count =7
6. Private Sector Average = (75+25+100+100+100) /8=
Public Sector Average = (0+100+50+100+100) /5 =75
7. Private University TTO Average: (100+50+100+108)% 87,5
Public University TTO Average: (75+0+25+100+100+)L06 = 66,6
All of the seven statistics are calculated forrgmults of TTO manager interviews and
first five statistics are calculated for the resulf the focus group interviews since the

last two statistics are not suitable for the fogusup considering the features of the

group.

As for the last phase, there is a wide assessniaqter where the results of both
groups are evaluated in detail (chapter 5). Foh eaetric section, tables showing the
results of the statistics are given. Each metriassessed according to the seven
statistics explained above. After the metrics arsduated quantitatively according to
the statistics, findings and important issues ar@tpd out. The main focus of the
analysis is to make robust decisions about theotiseetrics. Consequently, on the
basis of each metric, quantitative findings arejettbd to a qualitative assessment
according to the remarks of the focus group intawmees. Finally, for each metric
section a benchmark analysis is performed to coeniher quantitative and qualitative
results of two groups. After the assessment plaislee end of each metric section the
outcomes are summarized to obtain a synthesider ¢o propose a metric.

Since rating procedure of the metrics by TTO marsgad the focus group form the
backbone of this research in terms of input, rditgof this process is important for
the robustness of the research. The results ahteeviews are quantified, analyzed
with a number of statistics and outcomes are espreaccording to the findings. This
procedure makes the level of agreement and conesist& the interviewees on the
metrics essential. If the level of agreement is tmwnajority of the rater results are
not consistent than either the interviewees arexy¢rienced enough or the scale used

for the measurement is defective. To examine t8sid, an Inter-rater Reliability
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(IRR) Analysis, which provides a statistical indmato investigate the consensus and
consistency of the raters, is performed. Among m#R methods, Intraclass
Correlation (ICC) is chosen. This method is usedassess the consistency and
conformity of rater results when there are multideers for the same quantity and
measurements are made on units which are groupkededily (Shrout and Fleiss,
1979). Since there are fifteen interviewees of thifferent groups, and all of the
metrics are grouped into eight different sectid@€; method is considered as more
appropriate. To run the ICC reliability analysisS§Psoftware package is used. The

results of the analysis are given at the end op@neb.
4.4 Limitations and Ethics

One of the limitations during the research waslithéed data that was provided by
TUBITAK. Since it is a public institution, there is pgssion only for the use of the
open accessed data and documents. The performadicators of Turkish TTO’s
were obtained by this way. Another point is thams of the metrics that are not used
in Turkey were not fully understood by the intewees. On this point the researcher
explained the metrics further so that the interdewan understand what the metric
measures and answer the question properly. Thiswaslvantage of conducting face
to face interviews with both groups. All of the ltations were manageable and none

of them affect the process of the research sigmtiy.

In all processes of the research, utmost precaiaoa taken to safeguard the rights
and data of every university, company, TTO andwiadial that contributed to the
research. Because of the privacy and sensitivity Tds the institutional data will
never be shared with third parties and the idestitf the interviewees will not be

disclosed. In all stages of the research, docunamssomputer files are kept secure.
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CHAPTER 5

EVALUATION

In this chapter, the results of the interviews evaluated according to the research
methodology. Metrics gathered from the literature grouped into eight sections in
accordance with TTO activity modules and speciitecet. Sections which consist of
quantitative metrics that are grouped accordin@f® activities are: (1) Awareness,
Advertising, Informing and Education-Oriented Adiies, (2) Scientific Research and
Funds, (3) University-Industry Collaboration, (4Ydllectual Property Management
and Licensing Activities, (5) Commercialization afntrepreneurship Operations, (6)
TTO Properties and (7) University Properties. Can@ntary to these there is a
section for qualitative TTO metrics (8) and a smtfior the proposed TTO metrics (9)

which are suggested by TTO managers and the faoupg

In each section, detailed tables which were usedudantitative analyses are given for
both the focus group and TTO managers. Tablesiatdode the results of statistics
that are defined in Chapter 4 and the rankingshef metrics determined by the
interviewees. The results for the quantitative gsialare interpreted in detail in each
section in addition to the qualitative assessménighermore, there is a synthesis part

at the end of each section that benchmarks thésefulr TO managers and the focus

group.
5.1 Awareness, Advertising, Informing & Education Qiented Activities

Metrics in this section were considered as thersgéeast important metrics by TTO
managers and the least important metrics by thesfgooup. Results and calculations
are given in Table 5.1. The detailed results ahcli&ations of all metrics are given in
Appendix B.
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Table 5.1 —Awareness, Advertising, Informing & Education Otieh Activities Results

Panel A —TTO Manager Results

I - METRIC IV-MAX/ | V-ABOVES0/ F::.IIBLFI'(F:I::CTI'EC)’(R VILRT\I::EE !
I- SECTION 1 - MIN COUNT | BELOW 50 COUNT AVGs UNIVERSITY AVGs
AVERAGE DOMINANCE 3 " .

g No Quantitative Metrics AVERAGE max min |Above 50| Below 50 Private | Public SFate Pr!vate
= Avg Avg | Uni. Avg | Uni. Avg
g 1 |# of Seminars, Meetings, Courses and Education Programs Held 52,5 1,10 1 1 1, 5 4 | 45 60 | 42 69 :
E 2 |# of Workshops, Trade Shows and Fairs 67,5 141 | 2 11 8 2 | 70 65 | 63 75|
w 3 |# of People, Students Attended to Courses, Seminars, Education Programs 45 0,94 : 1 2 : 4 5 : 40 50 : 50 38 :
E -g 4 |# of People Met at Events Which Led to Other Knowledge Transfer Activities 40 0,84 : 1 3 : 3 5 : 50 30 : 42 38 :
._E % 5 |Income Generated from Courses, Seminars, Education Programs 32,5 0,68 : 0 3 : 2 6 : 30 35 : 21 50 :
= <| 6 |Amount of Education TTO Personel Have Annually (in hours) 70 1,47 1 3 o 7 2 | 65 75 | 63 81 |
£ | 7 [#of Telephone Calls 12,5 4775 026 | o 71 o g8 | s 20 | a s |
g 5| 8 |# of Company Visits 65 ! 1,36 : 3 1 : 7 3 : 40 90 : 67 63 :
2 G| 9 |#of Newsletters 55 1,15 : 1 1] : 5 4 : 45 65 : 54 56 :
‘E 10 |# of Assistance 56 1,17 1 2 2 6 2 1 42 70 68 38 |
£ | 11 [# of Database Searches 47,5 099 | 1 11 3 4 | s0 a5 | =8 31 |
§ 12 |# of Referrals 47,5 0,99 : 1 1 : 3 4 : 55 40 : 58 31 :
g 13 |# of Fact Sheets 25 0,52 I 0 4 1 0 6 I 30 20 1 21 31 1
< 14 |# of Advertisement Oriented Publishings of TTO 52,5 1,10 : 1 1 : 4 3 : 45 60 : 50 56 :
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Panel B —Focus Group Results

Oriented Activities

Awareness, Advertising, Informing & Education

IV - MAX / MIN V- ABOVE 50 / VI - PRIVATE /| VII-STATE /
11 -METRIC PUBLIC PRIVATE
I- SECTION i - COUNT BELOW 50 COUNT SECTOR AVGs UNIVERSITY
AVERAGE AVERAGE DOMINANCE Private | Public| State | Private

No Quantitative Metrics max min | Above 50| Below 50 . i
Aveg Avg  |Uni. Avg|Uni. Avg
1 |# of Seminars, Meetings, Courses and Education Programs Held 35 : 0,96 1 1 7 1 4 | |
2 |# of Workshops, Trade Shows and Fairs 40 : 1,10 : 1 2 : 2 3 : : :
3 |# of People, Students Attended to Courses, Seminars, Education Programs 30 : 0,82 : 1 2 : 1 4 : : :
4  |# of People Met at Events Which Led to Other Knowledge Transfer Activities 50 1 1,37 1 1 1 1 2 2 1 1 1
5 [Income Generated from Courses, Seminars, Education Programs 40 : 1,10 : 1 1 : 1 3 : : :
6 |Amount of Education TTO Personel Have Annually (in hours) 45 : 1,24 : 0 1 : 2 2 : : :
7 |# of Telephone F:E-I"S 0 36,42 : 0,00 : 0 5 : (1] 5 : n/a : n/a :
8 |# of Company Visits 35 1 0,96 1 1 1 1 1 3 | 1 1
9 # of Newsletters 40 Il 110 | 1 2 1 2 o ! !
10 |# of Assistance 55 ! 151 1 2 o | 2 3 | ! !
11 |# of Database Searches 35 : 0,96 : 1 2 : 1 3 : : :
12 |# of Referrals 25 1 0,69 1 o 31 1 3 | 1 1
13 |# of Fact Sheets 35 I o9 | o 2 | = 3 | ! !
14 |# of Advertisement Oriented Publishings of TTO 45 ! 124 ! 1 12 3 | ! !
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Results obtained from the TTO managers demongtratemetric average values are
ranging between 12.5 and 70 points with a secti@rame value of 47.75 for 14
metrics, which implies that these metrics are nanfl important for measuring TTO
performance in generat of Workshops, Trade Shows and Fairs organizedyufin
of Education TTO Personnel Have Annualyd # of Company Visitare the three
metrics that have the highest values for averagmimances, max counts and above
50 counts. These metrics are seen as essentiatiastfor TTO managers as they are
necessary to accomplish outputs for various TTQaimns. ThéAmount of Education
TTO Personnel Have Annualigetric has the highest average value of the section.
This rating represents the opinion of TTO managérsut the necessity of education
and shows how important it is for high skills ankberience required for TTO
activities. # of Seminars, Meetings, Courses and Education rarog Held, # of
People, Students Attended to Courses, Seminars,Edondation Programs, # of
Newsletters, # of Assistance, # of Database Sedkclof Referralsand # of
Advertisement Oriented Publishing of Ta@ the metrics that are averaged around
50 and are close to each other in terms of impoetaiheir dominances, min/max
counts and above/below 50 counts are at very givallues as well. This shows that
managers are not sure whether these metrics sheulded or not of People Met at
Events Which Led to Other Knowledge Transfer Aasii Income Generated from
Courses, Seminars and Education Programs, # ophelee Calland# of Fact Sheets
are the lowest averaged and weighted metrics aahalve the highest min counts
and below 50 counts. The metric about events #atdther technology transfer
activities was considered complex and hard to tragkmanagers. The income
generated from these activities is also consideeggigible and insufficient compared
to other TTO income sources such as the ones etafrom research funds,
collaborations and commercialization activitieswhwalues of telephone calls and fact
sheets are also considered as old and unnecess#ngda besides some others. In
Public / Private Sector Averages comparison, tweriniecame forward: which are

of Company Visitand# of Assistancelhe rest of the metrics are at close values. The
managers who are experienced in the public seotwiders these two metrics highly
important, unlike those who are experienced in phigate sector. This can be
attributed to effective results that they obserfveth the application of these activities
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by eluding public routines and to the resultingaadht service for their customers.
Since managers coming from the private sector keady concerned with these
activities, they do not consider these metrics asmas the other group. As for Public
/ Private University TTOs comparison, there arenesting results for the two metrics.
# of Seminars, Meetings, Courses and Education ramg Held and Income
Generated from Courses, Seminars and EducationrBrogiare ranked significantly
higher by private university TTOs than by publicivarsity TTOs. This can be
attributed to private TTOs’ objectives which arearly more profit-focused and have

a higher disposition for being more visible in #edsystem than the public TTOs.

The results of the focus group demonstrate thatikeeviewees resolutely ranked this
section’s metrics with minimum importance. All me$ were averaged below 50
points except one metric which f#isof Assistancevith 55 points. The next highest
ranked metrics aré: of People Met at Events Which Led to Other KndgeéeT ransfer
Activities, Amount of Education TTO Personnel Hamauallyand# of Advertisement
Oriented Publishing of TT@nging between 45 and 50 points. The rest of tkeics
were averaged below 40 points, with high minimund delow 50 counts. This
section’s average value is 36.5 which is the lowestion average for the focus group.
This indicates that in this section, the majorifytloe metrics are not found to be
necessary for the measurement of TTO performanoeordling to them, this does not
mean that the metrics are useless. These actigiteegnportant for TTO’s awareness
and visibility in the ecosystem however they shoutd be the direct measures for
performance measurement. They should be treateii@dementary activities for
TTOSs’ operations.

Synthesis— The results illustrate that TTO managers anddbes group correspond
to each other for this section since their secgrage values are both under 50 points
and are really close. TTO managers think that sofrthe metrics which aret of
Workshops, Trade Shows and Fairs organized, Amafutiucation TTO Personnel
Have Annuallyand # of Company Visitare important anghould be used for the
measurement of a TTO’s performance. In fact, marsagjaim that these metrics are
labor-intensive metrics for TTOs. The focus groupesults for these metrics are

ranked lower, around 40 points, except the educatietric with a slightly higher
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difference. These three metrics can be proposqutdeébe moderate rankings of the
focus group because they are less severe when cednpeother metrics for the focus
group and they are ranked higher by TTO managées# Df Assistancmetric is also
averaged around 55 points for the two groups. Altjioits point interval claims that
the metric is undecided, it has the highest weighthe focus group perhaps because
it contains a bunch of qualified services for TTGstomers. Such activities are
important for TTOs as they can used to tap intowkedge hubs besides increasing
the visibility of TTOs. As a consequengeof Workshops, Trade Shows and Fairs
organized, Amount of Education TTO Personnel Haweually, # of Company Visits
and# of Assistancmetrics are proposed from the metrics in this eacti

5.2 Scientific Research & Funds

Metrics in this section are unique to Turkish TTdDsl are not used as metrics in other
contexts although these activities are performeinén every TTO or university in
the world. Interviewees’ attitude toward this sewxtis one of the most exciting parts
of this research. Indeed, both TTO managers angfgoup confirmed this issue and
ranked these metrics extremely high, emphasizieghftessity of these metrics for

the performance of Turkish TTOs. Results and catauis are given in Table 5.2.

TTO managers ranked all eight metrics between &@b92.5 points and the section
average value is 81.87, which is the highest onallogections. Thet of National
Scientific Research Projects Applied and accepted)f International Scientific
Research Projects Applied and Accepted, Total AtnmiuBcientific Research Project
Budgets, Total Amount of Scientific Research Ptsjgtcome (Overheadand# of
Academicians in Scientific Research Projeutstrics are averaged at 72.5 points and
higher with nearly top maximum and above 50 courtis.Ratio of Total # of Scientific
Research Projects / Total # of Academicianstric has the lowest average and

dominance value among the other metrics in thissec
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Table 5.2— Scientific Research & Funds Results

Panel A —TTO Manager Results

I - METRIC IV-MAX/ | V-ABOVES0/ ;:;BJEI::;EOI; V"PRT\-.:‘-::EE !
I- SECTION I - MIN COUNT | BELOW 50 COUNT AVGs UNIVERSITY AVGs
AVERAGE AVERAGE DOMINANCE Private | Public | State Private
No Quantitative Metrics max min |Above 50| Below 50 i .

Avg Avg | Uni. Avg | Uni. Avg
& 15 |# of National Scientific Research Projects Applied 92,5 1,13 : 7 0 : 10 0 : 85 100 : 92 94 :
-F.'.' 16 |# of National Scientific Research Projects Accepted 92,5 1,13 : 7 0 : 10 0 : 85 100 : 92 94 I
] v 17 |# of Interational Scientific Research Projects Applied 87,5 1,07 | 6 [ 9 [4] | 85 90 | 92 81
8 | 18 |# of International Scientific Research Projects Accepted 87,5 8187 1,00 | 6 o | 9 0o | ss 90 | 92 g1 |
2 2| 19 |Total Amount of Scientific Research Project Budgets 82,5 ! 1,01 : 4 0 : 9 0 : 80 85 : 83 81 :
= 20 |Total Amount of Scientific Research Projects Income (Overheads) 72,5 0,89 1 4 o1 7 2 1 60 85 1 B3 88 |
8 [ 21 [# of Academicians in Scientific Research Projects 72,5 03 | 3 o | 7 1 | 60 85 | 63 88 |
2 22 |The Ratio of Total # of Scientific Research Projects / Total # of Academicians | 67,5 082 | 1 1 1 s 1 V70 65 | =58 g1 !

'

Panel B —Focus Group Results

IV - MAX / MIN V- ABOVE 50 / VI-PRIVATE /| VI -STATE/
11 -METRIC PUBLIC PRIVATE
- SECTION - COUNT BELOW SO COUNT | o¢cror aves | uNIVERSITY
AVERAGE AVERAGE DOMINANCE Private Publiz State | Private
No Quantitative Metrics max min | Above 50| Below 50 . .
Avg Avg  |Uni. Avg|Uni. Ave
& 15 |# of National Scientific Research Projects Applied 70 : 0,95 2 0 3 1 | | |
< 16 |# of National Scientific Research Projects Accepted 70 : 0,95 : 2 1] : 3 1 : : :
g 17 |# of Interational Scientific Research Projects Applied 75 : 1,02 : 3 o : 3 1 : : :
8 ©| 18 [# of International Scientific Research Projects Accepted 80 1 1,08 1 3 0 1 3 0 1 I 1
e £ — - 73,75 | ] I ] n/a I n/a I
2 £| 19 |Total Amount of Scientific Research Project Budgets 75 | 1,02 13 0 3 1 1 | |
E 20 |Total Amount of Scientific Research Projects Income (Overheads) 85 : 1,15 : 3 1] : 4 1] : I :
-g 21 |# of Academicians in Scientific Research Projects 65 : 0,88 : 1 1 : 4 1 : : :
@ 22 |The Ratio of Total # of Scientific Research Projects / Total # of Academicians 70 1 0,95 1 1 o 4 1] 1 | 1



Incorporating academicians and making them cortgibto the knowledge
accumulation cycle is a hard task. On the othedhtms metric has the potential to
underestimate the performance of the TTOs thatatablished in big universities
since there are too many academicians for TTOshréhus the denominator is high).
However, it is a very useful indicator to monitof @’s extensiveness within the
university ecosystem. The metric relevant to a TWhich is overheads from the
research funds, is also ranked as high. Althoughetlfare some bureaucratic and
functional problems in universities for transfegrithis kind of funds to TTOs, there is
a strong awareness on the part of TTO managersufdr activities mostly because
income generated from this kind of activities amgportant for sustaining TTOs
financially. Private / State University TTO Averagalso expose some remarkable
points. The following metricsTotal Amount of Scientific Research Projects Income
(Overheads)# of Academicians in Scientific Research Projaot$The Ratio of Total

# of Scientific Research Projects / Total # of Agattiansare ranked significantly
lower by state university TTOs compared to privaésersity TTOs. This indicates
two points; making profit is not as preferential fbate university TTOs compared to
private university TTOs and state universities a as compulsive to their
academicians as private universities are. As ampbg many private universities
have certain performance indicators that are detexin for measuring the
performance of their academicians, such as # ofighibg, # of national and
international projects participated, # of universiidustry collaboration projects, etc.
Since majority of the state universities devoidrsuaicators and attitude towards
measuring academic performance they do not acrapuisive as private universities
do.

The focus group results for this metric sectionareraged between 65 and 85 points
with a section average of 73.75 points which iglyest the border of the claim “the
metric should be used”. Similar to the results ®0Tmanagers, the focus group’s max
counts, above 50 counts and dominance resultsiginefdr this section. The metric
which has the highest dominance and average vaitubd group is th&otal Amount

of Scientific Research Projects Income (Overhedddheir opinion, all TTOs should
definitely make profit from such activities sincleetresearch projects have high
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budgets and TTOs offer an effective service scopghem. The lowest averaged and
weighed metric i# of Academicians in Scientific Research Projetle focus group
thinks that this metric is not necessary when tla@eemetrics like research project
guantities and project / academician ratio. Ondtieer hand# of Academicians in
Scientific Research Projecasd The Ratio of Total # of Scientific Research Prigéc
Total # of Academiciansietric is averaged significantly higher by focusup than
by TTO managers. According to the focus groupmesric is critical while observing

TTO’s impact on academicians and the universitysgsem.

Synthesis— Findings state that both TTO managers and fgousp put emphasis on

the metrics of this section. Considering Turkegshnology transfer ecosystem, both
sides are aware of the situation that the reseeaiphcity of universities should be
buffered by TTOs. The main reason for this situatian be the insufficient knowledge
accumulation of Turkish universities compared t&.Uand European universities.
TTO managers and focus group consider these messieschallenge and a footstep
for two important reasons; first, they are bolstgrknowledge accumulation and
research capacity in the university ecosystem sechnd, they are preliminary key
activities for main TTO operations since they gateuniversity-industry partnerships
and intellectual property. It is evident that thebaracteristic metrics of Turkish TTOs
should be used for the measurement of TTO perfotmafs a result all metrics in

this section are proposed for the measurement 6f pdrformance.
5.3 University and Industry Collaboration

The concept of university and industry collabonatis one of the main tools for
knowledge transfer from university to industry. $aectivities are vital since they are
considered as inputs to generate industrial know-daed intellectual property for later
TTO activities. High rankings of this metric sectioy TTO managers and focus group
verify these inferences and highlight the significa of these metrics. Results and

calculations are given in Table 5.3.
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Table 5.3— University and Industry Collaboration Results

Panel A —=TTO Manager Results

I - METRIC IV-MAX/ | V-ABOVES0/ ;:;BJEI::;EOI; WPRTJ:':EE !
I- SECTION 1 - MIN COUNT | BELOW 50 COUNT AVGs UNIVERSITY AVGs
AVERAGE AVERAGE DOMINANCE Private | Public | State Private
No Quantitative Metrics max min |Above 50| Below 50 i .

Avg Avg | Uni. Avg | Uni. Avg
23 |# of Consultancy Agreements 72,5 1,01 3 0 8 2 | 60 8 | 75 69 I
24 |Amount of Consultancy Research Expenditures 55 0,76 : 2 2 : 6 4 : 40 70 : 46 69 :
25 |Amount of Income Generated from Consultancy Agreements 70 0,97 : 3 0 : 7 2 : 60 20 : 71 69 :
£ 26 |% of Consultancy Income Relative to Total Research Income 57,5 0,80 11 1 1 6 3 | 55 60 | 63 50
= | 27 |# of Collaborative Research Agreements 72,5 100 | a 1] 8 2 | 70 75 | 63 88 |
_E 28 |Amount of Collaborative Research Expenditures 70 0,97 : 3 1 : ] 2 : 70 70 : 63 81 :
= 29 |Amount of Income Generated from Collaborative Research Agreements 75 1,04 1 3 1 1 9 1 1 80 70 1 71 81 |
S 30 |% of Collaborative Research Income Relative to Total Research Income 65 0,30 : 2 2 : 8 2 : 80 50 : 67 63 :
£ | 31 |# of Contracted Research Agreements 92,5 128 | 7 o | 10 o | 9 95 | 96 88 |
3 32 |Amount of Contracted Research Expenditures 67,5 72,08 0,54 : 3 2 : 8 2 : 65 70 : 58 81 :
£ | 33 |Amount of Income Generated from Contracted Research Agreements 82,5 1,14 1 4 [ 9 0 I 85 80 1 83 81 |
E 34 |% of Contracted Research Income Relative to Total Research Income 67,5 0,94 : 3 2 : 8 2 : 85 50 : 71 63 :
> | 35 [|# of Technical Services Executed 72,5 100 | 2 o | 8 1 | 75 | 83 56 |
'g 36 |# of Academicians in University-Industry Collaboration Projects 75 1,04 : 3 1 : 9 1 : 20 70 : 71 81 :
E 37 |# of Companies & Other Entities that TTO Generates Income 82,5 1,14 : 3 0 : 10 0 : 75 90 : 79 28 :
= 38 |Length of Client Company Relationships 50 0,69 1 1 2 1 5 4 | 65 35 |1 50 50 |
39 |Total Amount of University-Industry Collaboration Project Budgets 85 1,18 : 4 0 : 10 0 : 85 85 : 88 81 :
20 Total Income Generated from University-Industry Collaboration Projects g5 118 : 4 0 : 10 0 : g5 g5 : 88 81 :
(Overhead) ! I I I I I
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Panel B —Focus Group Results

(Overhead)

IV - MAX / MIN V- ABOVE 50 / VI-PRIVATE /| VII-STATE/
11 -METRIC PUBLIC PRIVATE
- SECTION - COUNT BELOW 50 COUNT SECTOR AVGs UNIVERSITY
AVERAGE AVERAGE DOMINANCE Private | Public| State | Private

No Quantitative Metrics max min | Above 50| Below 50 . i
Avg Avg  |Uni. Ave|Uni. Ave
23 |# of Consultancy Agreements 70 : 1,01 | 2 o 3 1 | | |
24 |Amount of Consultancy Research Expenditures 60 : 0,87 : 1 0 : 2 1 : : :
25 |Amount of Income Generated from Consultancy Agreements 70 : 1,01 : 2 (] : 3 1 : I :
£ 26 |% of Consultancy Income Relative to Total Research Income 60 1 0,87 1 1 (1 2 1 1 1 1
s 27 |# of Collaborative Research Agreements 55 : 0,80 : 1 0 : 2 2 : : :
_E 28 |Amount of Collaborative Research Expenditures 55 : 0,80 : 1 0 : 2 2 : : :
= 29 |Amount of Income Generated from Collaborative Research Agreements 70 1 1,01 1 1 o 1 3 (1] 1 I 1
S 30 |% of Collaborative Research Income Relative to Total Research Income 65 : 0,94 : 0 0 : 3 0 : : :
g 31 |# of Contracted Research Agreements 85 : 1,23 : 3 0 : 4 0 : : :
3 32 |Amount of Contracted Research Expenditures 75 69,16 : 1,08 : 1 0 : 4 0 : n/a : n/a :
£ 33 |Amount of Income Generated from Contracted Research Agreements 80 1 1,16 1 2 o 1 4 (] 1 I 1
E 34 |% of Contracted Research Income Relative to Total Research Income 70 : 1,01 : 1 0 : 3 0 : : :
z |35 |# of Technical Services Executed 55 : 0,80 : 1 0 : 2 2 : : :
'g 36 |# of Academicians in University-Industry Collaboration Projects 65 : 0,94 : 1 1] : 3 1 : : :
E 37 |# of Companies & Other Entities that TTO Generates Income 70 : 1,01 : 1 ] : 4 1 : : :
= 38 |Length of Client Company Relationships 75 1 1,08 1 1 0 1 a1 0 1 1 1
39 |Total Amount of University-Industry Collaboration Project Budgets 85 : 1,23 : 3 0 : 4 0 : I :
20 Total Income Generated from University-Industry Collaboration Projects 20 : 116 : ) 0 : 1 0 : : :
| ! | | | | |
| | | | | |




TTO managers ranked all metrics above 50 pointh witnetric section average of
72.08. Consultancy Agreements, Collaborative RebeAgreements and Contracted
Research Agreements constitute the backbone feistttion’s activities and nearly
all other activities and metrics revolve aroundntheDue to this fact, theé# of
Consultancy Agreements, # of Collaborative Reseafgteementsand # of
Contracted Research Agreememistrics are highly ranke#.of Contracted Research
Agreementsire ranked significantly higher than other agredngres because they
represent more context-specific and core R&D ptejdtat are demanded and signed
by industrial firms themselves, and have more jpiggs to generate profit, know-
how and IP than consultancy and collaborative ptsjeFor the same reason, three
other metrics that are related to contracted rebeagreements are also rated higher.
The amount of expenditures of all three projecesyps ranked slightly lower than
other metrics regarding agreements. Actually, TTé&hagers weigh the expenditures
of the projects less than their incomes and outgAtsording to them, outcomes of
the projects can vary independently from their exiieires. For instance in some
cases, low-budget projects can generate efficiesults while high-budget projects
don’t. Due to this attitude expenditures might éeked lower than other indicators of
collaborative agreements of Technical Services Executettl# of Academicians in
University-Industry Collaboration Projecire other metrics that are ranked high by
managers# of Technical Services Executedludes the solutions that TTOs provide
for their industrial partners and most of the tioreversity’s academic members are
used for these services. Number of academiciansitbassigned in these activities is
also an indicator monitoring how many academici@re discipline or department of
a university take part in university-industry cbiaation projects. The metrics about
TTO income which aref of Companies & Other Entities that TTO Generétesme,
Total Amount of University-Industry Collaborationdfect BudgetaindTotal Income
Generated from University-Industry Collaborationdprcts (Overheadgare ranked
significantly higher. Indeed, the more customerd project budgets TTOs have, the
more income they will generate. Generating incomemf university-industry
collaborations is important for all TTOs. This da@the main cause of high ratings.

As for the metric of theength of Client Company Relationshipss the lowest ranked
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metric of the section. Managers’ common opinionwdtibis metric is that it has a
qualitative nature and it is hard to track. Whettiex managers have long or short
relationships with firms, they are more concernaolé the solutions that they develop
for the problems during the process and the outibetg attain. In the private / public
sector statistic, theo of Collaborative Research Income Relative to TB&search
Income, % of Contracted Research Income Relativeotal Research Incomand
Length of Client Company Relationshipgtrics were ranked significantly higher by
private sector experienced managers. This cantbleud¢d to the prevalence of high
profit and customer oriented policies of the prevagctorLength of Client Company
Relationshipsnetric is considered important by private sectqregienced managers
which shows that strong ties are still importargrewhile they operate TTOs. In the
private / state university TTOs statistic, all #nresearch project expenditure metrics
are ranked higher by private university TTOs. Bras that private university TTOs
show more interest in research expenditures thdicpuniversity TTOs because
higher budget projects provide higher profits froffO shares. This issue is

considered more important by private university ETO

The focus group rankings are averaged at 69.1thi®section and the lowest metric
base point is 55. Contracted research and itsecelaetrics are ranked higher by the
focus group than other agreement metrics due toséime reason that led TTO
managers to rank them high. However collaboratigre@ment metrics are slightly
low ranked by the focus group. This is becausehefdomplexity of collaboration
projects where it becomes more difficult to forndgmoceed the agreements than the
case is in relatively more focused consultancy eadtracted research projects.
According to the focus group, consultancy and @mtéd research agreements are
more suitable for TTOs in the Turkish ecosysterthashort term. For collaborative
university-industry agreements the major penatireshe low quality of relationships
and the insufficient culture. Theof Companies & Other Entities that TTO Generates
Income, Total Amount of University-Industry Colladiton Project BudgetandTotal
Income Generated from University-Industry Collakdaa Projects (Overhead)
metrics are also ranked high by the focus grougoAding to them income generation
from university-industry collaboration projectsvisal since they are more profitable
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and since they are common activities for TTOs. @&liffh licensing an intellectual
property can be much more profitable than a unigyensdustry collaboration project,
these projects are always demanded by industryraiks can gain much from this
demand more than the other activities. #ha Technical Services Executaeétric is

one of the lowest ranked metrics of the focus grouaphis section. For this metric the
focus group’s opinion is that, many other metrics @directly or indirectly related to

these services and a new metric for it is unnecgssa

Synthesis— concerning university-industry collaboration ne, both the managers
and the focus group point out their significanced ase. In this regard, section average
values and many other statistics are close to ether. All three university-industry
agreement types and their related metrics are dahigh by both groups. However,
the focus group ranked collaboration agreementiosetower than the managers.
Reconciling the academia and industry is alreadigaed task since it requires
combining two different personality types and eaomments. Furthermore,
collaboration projects require more than two sigea single project. This issue is
considered difficult for the focus group in compgan with other more focused
agreement types. However it is encouraging to Is&eTtTO managers are motivated
regarding this issue. All income metrics got thghist points by both groups
highlighting the fact that they have the same apirconcerning the significance of
this issue. Conducting these activities is reallyportant in terms of revenue
generation for TTOs since there will always be aticmous demand and funds to
develop more projects. What really matters is ¢h@f O should be experienced and
should deliver high-quality services as an intezfathere is a remarkable difference
between the two groups regarding thef Technical Services Executeétric. While
TTOs are more interested in this metric, the fogtmup thinks that this metric is
unnecessary. However, according to the managears 33O services in university-
industry collaboration activities may not lead tojpcts by TTOs, but they are still
services from which both that academia and industnefit from. For example, a TTO
can match an academician and a firm in responsa ttamand that comes from the
firm. The two parties may not start a shared ptajecier the umbrella of TTOs, but
they can do that between themselves independdnily©. Such cases can occur and
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the TTO is still involved in terms of providing seres. There is also a difference
between the managers’ and the group’s results rmsteof theLength of Client
Company Relationshipsetric. The focus group ranked this metric highlevithe
TTO managers were doubtful. For TTO managers tegimis considered as hard to
track and complex. However, the TTO business isniyajualified and service
focused. So the relationship length can be a siggdod services. That is why the
focus group considers it important and necessarysum up, all metrics are ranked
high by the two groups while a couple of lowestkethmetrics stand as undecided. In
cases of difference between the two groups’ opsi@garding one metric, either of
the groups ranks it high while the other one remaindecided but not unfavorable.
As a result, all metrics in this section are praubas relevant metrics for performance

measurement.
5.4 IPR Management and Licensing Activities

Intellectual property management and licensingvdies are accepted as one of the
two main modules of the global TTO model and iludes principal tasks for TTO
operations. Unlike the previous three sectiontfities, these activities are directly
intended for high value-added outcomes. Correspatylithis section’s metrics form
one of the highest ranked metric sections amonip@lbthers for both TTO managers

and the focus group. The results are given in Talle

TTO managers ranked this section’s metrics highilistatistics with a metric section
average of 80,27 which is the third highest rankediric section. Thé of Invention
Disclosure, # of Licensing AgreemamtdAmount of Licensing Inconmeetrics are the
highest ranked among all indicators. Invention ldsgres constitute the main input
for this section’s activities. After these disclossiare obtained, it is assessed whether
the disclosure has a valuable intellectual propevtyether a national / international
patent application should be filed, whether it dddoe licensed as know-how and
whether its technology readiness level (TRL) shdagdincreased further. THe of
Academicians that Disclosed Inventimetric is also considered as important because
one can see whether inventive activities are isted across academicians or there
are star academicians with many inventions.
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Table 5.4— IPR Management & Licensing Activities

Panel A —TTO Manager Results

I - METRIC IV-MAX/ | V-ABOVES0/ :ja:?::;i'; WPRTJ:':EE !
I- SECTION 1 - MIN COUNT | BELOW 50 COUNT AVGs UNIVERSITY AVGs
AVERAGE AVERAGE DOMINANCE Private | Public | State Private
No Quantitative Metrics max min |Above 50| Below 50 . i
Avg Avg | Uni. Avg | Uni. Avg
41 |# of Invention Disclosure 92,5 1,15 | 7 0 | 10 0 | 90 95 | 92 94 :
@ 9| 42 |# of Academicians that Disclosed Invention 85 1,06 I 5 0 1 9 0 I 90 80 1 83 88 1
£ 2| 43 |# of Patent Application 75 093 | &6 1] 7 2 | 0 70 | 67 88 |
g ‘Bl 44 |# of Patents Granted 80 1,00 : 4 0 : 9 1 : 70 90 : 79 81 :
o I 45 |Amount of Legal Expenditures on Protection of IP 67,5 80,27 0,34 1 4 o1 6 3 I 65 70 1 63 751
g % 46 |# of Licensing Agreement 95 1,18 : 8 0 : 10 0 : 90 100 : 96 94 :
2 8| a7 [# of Active Licenses 72,5 0% | s 2 | s 2 | 90 ss | 79 63 |
2 5| 48 |Amount of Licensing Income 90 112 16 0o ! 10 0o ! & 95 | 92 I
49 |# of Products Arose from Licenses 65 0,81 1 4 11 6 3 1 70 60 1 67 63 1
—
Panel B —Focus Group Results
W-mMAX/MIN | v-aBovesoy |VITPRIVATE/| VII-STATE/
Il -METRIC PUBLIC PRIVATE
I- SECTION I - COUNT BELOW 50 COUNT SECTOR AVGs UNIVERSITY
AVERAGE AVERAGE DOMINANCE Private | Public| State | Private
No Quantitative Metrics max min | Above 50 | Below 50 . i
Aveg Aveg  |Uni. Avg|Uni. Ave
41 |# of Invention Disclosure 80 : 0,597 : 2 0 : 4 0 : : :
& @ 42 |# of Academicians that Disclosed Invention 70 1 0,85 1 1 0 1 4 1 1 1 I
% = 43 [#of Patent Application 75 I o081 | 2 o | a i ! I
E E 44 |# of Patents Granted 85 I 408 | a2 o ! a 1] ! :
® o 45 |Amount of Legal Expenditures on Protection of IP 60 82,77 | 0,72 1 1 o 1 2 1 1 nfa 1 n/fa [
& g 46 |# of Licensing Agreement 100 : 1,21 : 5 0 : 5 0 : : I
2 5| a7 |# of Active Licenses 30 I 100 | 2 o | a o | ! I
& 3 a8 |Amount of Licensing Income 95 : 1,15 : 4 0 : 5 0 : : I
49 |# of Products Arose from Licenses 50 | 1,09 | 3 0o | 5 1] | | !




As a consequence of this distribution, TTOs camedé the situation and can develop
more efficient operations and complete new strategither to enhance the services
to the present academics or to extend the numbacademics that they serve. In
addition,# Patent Applicationgnd grants are considered as useful metrics becaus
they are the indicators that represents the nundfeirs/ention disclosures that are
turned into a patent application and that are e@d@ntThe Amount of Legal
Expenditures on Protection of IRetric is the second lowest ranked metric by TTO
managers with 67.5 points. Actually, this metriomat be used directly in terms of
measuring TTO performance because, # of actives|&$ected by many other factors
such as the strictness/flexibility of IP valuatjmmocess, the kind of the IP and amount
of other expenditures that the university, the Tar@ other stakeholders have. As a
result, a TTO can manipulate its strategy on ptardnvestments for IPs, whether to
hold them high or low independently from acceptihi as an indicator. The of
Licensing Agreemerand Amount of Licensing Incommetrics are two of the highest
ranked metrics which in fact directly indicates @aO's qualification and success
among this section’s activities. Thus, the TTO ngansa verify this situation# of
Active Licensebowever was not ranked as high as any other licgmsetric. Active
licensing is only one of the many kinds of licemstgpes. Owners or TTOs can have
active licenses and continue to obtain profit fitkese licensing agreements. Yet, they
can also license it exclusively and have the tptafit at once. Since this metric
includes only one type of licensing and does nduighe the other types, it may not be
ranked among the highest oné®f Products Arose from Licengeshe lowest ranked
metric of the section by the managers with 65 poaitaverage. TTO managers can
avoid ranking this metric high because the prooéssvention disclosure, patenting
and licensing of a product can take extremely longome cases. The process may
take long years or a decade due to area of usagketmproduction dynamics, etc. of
the products. The IP may even not turn into a ptbdusome unwanted conditions.
So, managers can think that using this indicatar metric cause difficulties for TTOs
in terms of tracking or perhaps seems as a casdwtk for the TTO at the end of the
process. Regarding the private / public sector @nvhte / public university TTO
comparisons no remarkable findings are observeaxt siti of the managers ranked all

the section’s metrics decisively.
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The focus group ranked this section’s metrics haghwell with a metric section
average of 82.77 which is their second highestameerof all other metricst of
Licensing Agreement, Amount of Licensing Incomef #Active Licensesnd# of
Products Arose from Licensasge the top ranked metrics in all the statisfi¢ss is a
remarkable example of the focus group’s resultrieid perspective in relation to the
measurement of TTO performance. Indeed, metricatdlm@nsing and its income are
the main indicators of a TTO’s success and perfao@alnvention disclosures and
the academicians who patrticipated in it are algmoitant metrics for the focus group.
By using these metrics, the amount of IP inputsthed distributions on academicians
can be observed. According to the focus group,atedemicians of the natural
sciences and engineering departments should moeéuttp be observed by TTOs
because these disciplines are pioneers in gengfatovation and technological IP.
As for the patent application and grant numbersy ths well are necessary metrics
that the focus group ranked high in terms of tnagkhe rest of the IP process towards
licensing. Such metrics also aim to monitor thevdPuation process of TTOs for
knowing how many of the IPs are evaluated and redudbr patent applications and
how many of the applications are granted. RAmount of Legal Expenditures on
Protection of IPmetric is the lowest ranked one by the focus gréweording to the
focus group, IP protection expenditures are noagdrconsidered an indicator for a
TTO’s performance. According to the strategy conicey the roadmap of the IP, it
can be patented for licensing while the protectime is minimized; it can be patented
only for the protection which means long protecttone and high expenditures to
maintain the patent or it can be licensed quicldykaow-how without a patent
application. Since there are many different waypeaditures and their levels may
not be directly related to TTO’s performance. Hoamrthis metric monitors whether
a TTO has a continuous and active patent portfdlios may be the reason why the

metric is ranked above the undecided rating.

Synthesis— Metrics of this section are rated high by batbugs. This is an indication
of a common perspective for two groups concernirggriecessity of these metrics.
The framework of the metric section leads the nfiaing that this section’s metrics

are sequential activities of IPR management as alewtit starts with the step of
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invention disclosures and ends with licensing andoine generation. As a
consequence, both groups agree on the usage efrtietscs for the measurement of
performance of this sequential process. Fheof Academicians that Disclosed
Invention metric is ranked slightly higher by TTO manageé3smce TTOs operate
mainly in the field, this metric has more importarto them in terms of motivating
and encouraging the university ecosystem. As inmg@s mentioned in the former
sections, the focus group is more concerned welotitputs rather than the numbers
of the participating university members. Althougjle rankings of both of the groups
are high, there is a remarkable gap between taekimgs of thet of Active Licenses
metric. The focus group cares much more abouttkisic than managers because this
is an indicator that shows the capacity and acésenof a TTO in licensing. In
addition, active license agreements are excellean€ial resources, which provide
continuous profit during the time of activenesseiEhis also a considerable gap
between the rankings of tieof Products Arose from License®tric. For the focus
group, although this metric poses difficulties t6ds, it has a way to motivate TTOs
and draw their attention to commercialization aatuation of IPs. Nevertheless, all
the TTOs’ and other stakeholders’ efforts are far $ake of delivering knowledge to
the public and social ground as a product or sem¥iat leads to an added value. When
IP process fails licenses only return as a loggahcial and other types of resources.
Therefore, keeping up and becoming successfuligmgiocess is important. Thus,
because of high rankings of indicators and comntatudes of the groups, all the
metrics of this section are proposed as viablecatdr.

5.5 Commercialization and Entrepreneurship Operatims

This section’s metrics are about the other patltavhmercialization; that is, the
activities of entrepreneurship and incorporation.te last phase of the vertical
technology transfer, other than licensing, the df@an can be conducted upon a
company established with the related business &ehbusiness model which is
suitable for the output. The majority of this sents metrics were ranked high by both
groups. The results are given in Table 5.5.
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The metric section average is set at 70 by the mE@agers. The following metrics
are the highest ranked in this sectigh:of Entrepreneurs in Incubation, # of
Entrepreneurs in Pre-incubation, # of Entrepreneuksaving Operational
Possibilities/Supports (education, business meetar), # of Start-up Companies
Formed, # of Spin-off Companies Formaat Total Amount from Royalty Incomes
(Licenses, Spin-offs, Start-up$urkish TTOs’ entrepreneurship activities are rhain
formed around start-up entrepreneurship which ssms entrepreneur students,
rather than spin-off entrepreneurship that reprssemtrepreneurs from the academia.
This attitude of TTOs drives managers to rank tlegrics of start-up entrepreneurship
and its preliminary activities such as the metradsincubation, pre-incubation,
operational and physical supporting etc., highemtlthe spin-off related metrics.
Initiating and encouraging entrepreneurship atdfel of students is far easier than at
the level of academia. Students are far more wilind motivated to have their own
companies for their business idea than the acadsmicAlthough sometimes it is very
profitable for an academician to form and sust#@rhler own company established for
his/her own IP, product or knowledge, majoritylod academicians in Turkey prefers
to remain completely dedicated to the academicdvamd only few of them prefers to
set-up a company. Given that it is mainly the sgfincompanies that are established
as an IP or a specific knowledge-based structure,more likely for academic spin-
off companies than for student-operating start-omganies to contribute to the
ecosystem and public in terms of social and ecoabemefits. Yet, this does not mean
that start-ups do not have much contribution. They definitely very important
structures for bolstering the entrepreneurshipuceliand for participation of new
entrepreneurs to the ecosystem. However, the ginat, spin-offs are possibly more
focused, long-lasting and profitable technologydaafirms since they have a proper
invention, product, service or know-how and they established for certain demand

from the market.
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Table 5.5 —-Commercialization and Entrepreneurship Operations

Panel A —TTO Manager Results

Commercialization and Entrepreneurship Operations

Il - METRIC IV-MAX/ | V-ABOVES0/ ;:;BJEI::;EC;; V"PRT\I:':EE !
I- SECTION 1 - MIN COUNT | BELOW 50 COUNT AVGs UNIVERSITY AVGs
AVERAGE AVERAGE DOMINANCE Private | Public | State Private
No Quantitative Metrics max min |Above 50| Below 50 i .

Avg Avg | Uni. Avg | Uni. Avg
50 |# of Entrepreneurs in Incubation 95 1,36 | 8 0o, 10 0 | 95 95 | 96 94 :
51 |# of Entrepreneurs in Pre-incubation 95 13 | 8 ol 10 o | 95 95 | 96 91 |
52 # of Entrepreneurs Having Operational Possibilities/Supports (education, 90 1,29 : 6 0 : 10 0 : 95 85 : 9 88 :
business mentor etc.) | | | | |
- ‘.ﬂ‘of Entrepreneurs Having Physical Possibilities/Supports (office, — 1,07 : - - : - - : - o : = = :
infrastructure etc.) 1 1 1 1 1
54 |# of Start-up Companies Formed 92,5 1,32 : 7 0 : 10 0 : 90 95 : 96 88 :
55 |# of Successful Start-up Companies 72,5 1,04 1 5 21 ] 2 1 90 5 1 79 63 1
56 |# of Start-up Companies Realized a Capital Increase 62,5 o889 | 3 1! s 2 s a5 ] e 56 |
57 |# of Start-up Companies Ceased Operation 67,5 0,96 : 3 1 : 7 2 : 80 55 : 63 75 :
58 |Market Value of Start-up Companies 42,5 0,61 11 31 3 4 1 50 35 1 46 38 |
59 |Amount of Revenues Start-up Companies Generated 50 70,00 0,71 : 1 1 : 3 3 : 50 50 : 54 44 :
60 |[Amount of External Investment Raised to Start-up Companies 72,5 1,04 : 2 1 : ] 1 : 80 65 : 63 88 :
61 |# of Spin-off Companies Formed 87,5 1,25 1 5 o 1 10 0 1 80 95 | B8 88 1
62 |# of Successful Spin-offs Companies 65 033 | 3 2 |7 2 17 55 | 67 63 |
63 |# of Spin-off Companies Realized a Capital Increase 60 0,86 : 2 1 : 5 2 : 75 45 : 63 56 :
64 |# of Spin-off Companies Ceased Operation 65 0,93 1 2 1 1 7 2 1 75 55 | 58 751
65 |Market Value of Spin-offs Companies 45 oea | 1 3 1 4 4 | s 35 | 50 38 |
66 |Amount of Revenues Spin-off Companies Generated 52,5 0,75 : 1 1 : 4 3 : 55 50 : 58 44 :
67 |Amount of External Investment Raised to Spin-offs Companies 67,5 0,96 1 2 1 1 8 2 1 80 55 1 54 88
68 |# of New Commercial Products Created 75 1,00 | 4 o | s 2 | oss 65 | 75 75 |
69 |Amount of Seed Capital Invested Annually 55 0,79 : 2 1 : 5 4 : 55 55 : 58 50 :
70 |Total Amount from Royalty Incomes (Licenses, Spin-offs, Start-ups) 82,5 1,18 1 5 0 9 1 1 90 75 1 79 88 |
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Panel B —Focus Group Results

Commercialization and Entrepreneurship Operations

IV - MAX / MIN V- ABOVE 50 / VI - PRIVATE /| VII-STATE/
11 -METRIC PUBLIC PRIVATE
I- SECTION I - COUNT BELOW 50 COUNT SECTOR AVGs UNIVERSITY
AVERAGE AVERAGE DOMINANCE Private | Public| State | Private

No Quantitative Metrics max min | Above 50 | Below 50 . i
Aveg Aveg  |Uni. Avg|Uni. Ave
50 |# of Entrepreneurs in Incubation 70 : 0,99 |2 1, 4 1 | | |
51 |# of Entrepreneurs in Pre-incubation 75 : 1,06 : 3 1 : 4 1 : : :
52 # of Entrepreneurs Having Operational Possibilities/Supports (education, 60 : 0,85 : 1 1 : 3 1 : : :
business mentor etc.) 1 1 1 1 1 1
= # of Entrepreneurs Having Physical Possibilities/Supports (office, = : e : ‘ , : 2 2 : : :
infrastructure etc.) : ! : : : : :
54 |# of Start-up Companies Formed 65 : 0,92 : 0 ] : 4 1 : : :
55 |# of Succesful Start-up Companies 80 I 1,13 1 1 0 1 5 0 1 1 I
56 |# of Start-up Companies Realized a Capital Increase 80 : 1,13 : 2 0 : 4 0 : : :
57 |# of Start-up Companies Ceased Operation 65 : 0,92 : 1 [4] : 3 1 : : :
58 |Market Value of Start-up Companies 75 : 1,06 : 2 0 : 3 1] : : :
59 |Amount of Revenues Start-up Companies Generated 65 70,71 | 0,92 1 1 0 2 0 1 nfa 1 nfa |
60 |Amount of External Investment Raised to Start-up Companies 65 : 0,92 : 2 1 : 3 1 : : :
61 |# of Spin-off Companies Formed 80 I o113 | 2 0o | a o | ! :
62 |# of Succesful Spin-offs Companies 75 : 1,06 : 1 0 : 4 1] : : :
63 |# of Spin-off Companies Realized a Capital Increase 75 1 1,06 1 2 0 1 3 0 1 1 |
64 |# of Spin-off Companies Ceased Operation 65 : 0,92 : 1 0 : 3 1 : : :
65 |Market Value of Spin-offs Companies 75 : 1,06 : 2 0 : 3 0 : : I
66 |Amount of Revenues Spin-off Companies Generated 70 : 0,99 : 1 0 : 3 1] : : :
67 |Amount of External Investment Raised to Spin-offs Companies 65 1 0,92 1 2 [V 2 1 1 1 I
68 |# of New Commercial Products Created 80 : 1,13 : 2 0 : 4 0 : : :
69 |Amount of Seed Capital Invested Annually 65 : 0,92 : 1 0 : 2 0 : : I
70 |Total amount from Royalty Incomes [Licenses, Spin-offs, Start-ups) 85 1 1,20 1 2 0o 1 5 0 1 1 |




As mentioned, in Turkey start-up entrepreneurshimore widespread and preferable
by TTOs. This can explain the situation of highemked metrics related to start-ups.
Also, as a highly ranked one, the income generatietric related to entrepreneurship
activities is an indicator of managers’ interesinocome generation and the financial
sustainability of TTOs. The metrics related to tstgr and spin-off companies’;
success, capital increase, cease operation anchaxtevestment raised are slightly
ranked higher by managers. Although the managdrsatiemphasize the certainty of
using these metrics, they are still important iathes for this section’s activities and
are ranked high. The metrics related to the amof@imevenue generation, market
values and seed capital invested were ranked amoudale levels by managers. Using
these metrics for companies is considered diffiemd complex for TTO managers
since they require very close observation and h begvice load for TTOs to assist
companies for accomplishment in these issues. iShhe main reason of their rating
at undecided level. Theof New Commercial Products Createetric is also ranked
high by managers since it is a complete indicaiotte result-oriented perspective in
entrepreneurial TTO activities. Commercial produatsated as outputs of newly-
formed companies are potential value-added outcdimeshe ecosystem. Private
sector experienced managers and managers of puwvatersity TTOs ranked the
following metrics significantly higher than theirulplic counterparts did# of
Successful Start-up Companies, # of Start-up and-&p Companies Realized a
Capital Increase, # of Start-up Companies Ceaseer@pnandAmount of External
Investment Raised to Start-up and Spin-off Companike positive progress of
companies, capital increases and receiving extermatstments are excellent
indicators for spin-off/start-up companies in teraismprovement and profitability.
It is not surprising that dealing with these cortsepfar more essential and interesting
for the private sector experienced managers.

The focus group ranked this section’s metrics wgh a section average set at 70.71

points since they are directly related to commdimgtion. They ranked the metrics

about spin-off companies, capital increases, mariketes, royalty incomes and new

commercial products higher than other metrics engéction. The focus group ranked

spin-off company metrics higher than start-up comypaetrics. For them spin-off
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companies are more important because of their patemitcomes compared to start-
up companies. Profitability metrics like capitalcieases, market values and
investment amounts received are also consideremisisfor observing a company’s
progress. All these indicators are directly relatedthe quality of services and
assistance provided by TTOs to entrepreneurs. Téteiavof royalty incomes that
TTOs acquired is the highest ranked metric of thetisn. Commercialization and
entrepreneurship operations are especially exdedeivities from which TTOs can
make serious profits. TTOs are able to make renégkamounts of profit according
to the agreements that they signed with spin-afffsip companies. As the companies
receive external investments, when they exit opsimwhen they develop and make
profit, TTOs can also have profits according to ddjeeements and their shares in the
companies. So, this condition makes the incomem ftbis section’s activities
significantly crucial. The # of Entrepreneurs Having Operational
Possibilities/Supports (education, business memtar) and # of Entrepreneurs
Having Physical possibilities/supports (office rastructure etc.metrics are the two
lowest ranked metrics. Although these possibilifgevided to entrepreneurs are
useful and necessary, these supports are commaordyn @y Turkish TTOs for a
couple of years. Indeed, the group is more intecest the quality and outcomes of

these supports rather than their availability.

Synthesis— This section includes significant metrics abthég commercialization
phase of technology transfer. Although there aneesdifferences between the groups’
attitudes, their metric section averages are neédelytical. This can be a sign for their
consensus about the necessity of the metrics. @aeesting finding is that the focus
group ranked spin-off company metrics significartigher than TTO managers did,
and this illustrates that TTOs’ spin-off outpute anore important to the experts than
they are to the managers. In addition, the focagmexpress their opinion about these
metrics by giving higher rankings and imply the omance of them which should be
slightly more effective in the measurement of TT&@fprmance in this context of
activities. The main reason is that potential oftdbuting to the ecosystem is higher
with spin-off companies, as mentioned before. H®vea/notable point raised by the
focus group is that wide spreading corporatizationthe academia via spin-off
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companies is important. TTOs should also focus los task just like the wide
spreading entrepreneurship culture at the studmm.| There is also a remarkable
difference between the two groups’ ratings in thedrios of physical and operational
services that are provided to entrepreneurs by TT@sse two metrics were ranked
higher by TTO managers. Managers naturally wanseheetrics to be used in
performance measurement since they require a ramiarlamount of financial and
operational resources and supporting entrepreraulge beginning when their need
is great. Given that the focus group’s ratingsrasebelow the undecided level, they
care less about these metrics since these sugpertsommon and indirectly related
to the outcomes of companies. For the same re#smmetrics about incubation and
pre-incubation were also ranked less by the focosm Finally, the ratings of the
metrics about companies’ market values and revegamerations are around the
undecided level for TTO managers while they ardtypreigh for the focus group.
Although conducting the activities that these nestrmply are considered as difficult
by managers, these indicators are directly relatéloe services that TTOs deliver. For
instance, matching the entrepreneurs with truelangestors, presenting a qualified
business mentoring service and assisting them ikingaefficient business
connections are critical factors of success foregméeneurs. The focus group is more
interested in this point and ranked these metiigisdn than managers did. To sum up,
for this section, when some metrics were set neauhdecided level by one of the
groups, the same metrics were ranked interesthglyby the other group. As a result,
when the two groups’ approximate attitudes and irggk of the metrics are

considered, all of the metrics can be proposed.
5.6 TTO Metrics

This section deals with a few number of quanti@tivetrics about TTOs’ features and
with what accomplishments they can achieve. In dbkidion, all of the metrics have
an utmost importance for the focus group since the highest averaged section by
them. However, the TTO managers ranked the majofityhe metrics only slightly
higher than the undecided level. This differencatirtudes is discussed in details in

the synthesis part. The results are given in Tal@le
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The Amount of Annual TTO Budgetetric is rated the highest among all by the TTO
managers. TTOs have a wide array of services piexsea their partners regarding
both the university and industry most of which dshef qualified services. Indeed,
this makes TTO expenses quite variable and higlteSITOs have so much expenses,
their budget criterion highly effects their perfante. The amount of budget is
directly proportional with the TTO’s expenses, hesmit determines the quality and
extent of the services. If a TTO has a high budgdtits owning institution provides

a high budget for it, the TTO can hire more quetifipersonnel or can have more
qualified service procurements. This is why the daidmetric is important for the
managers. Th8hare of TTO Budget (From Total IncomasjiAmount of Increase in
Revenuemetrics are not ranked high by the managers ajinttue income metrics of
the previous sections received high values. Mamsagensidered them as rather
useless. The share metric implies a share or eofrop value of the total income.
According to managers, it is infeasible to measubmcause overheads are variable
which change depending on the type of activity. iRstance, the overhead of funds is
variable depending on the source of the fund, wdrethis from a national or an
international project and on the amount the unityetakes from the fund. Similarly,
university-industry collaboration agreements awcérise agreements vary according
to the type of agreement or product. This makesldtermination or measurement of
a share infeasible. In addition, annual revenuesdaectly related to the type and
progress of agreements. Revenues may not increaselly on a regular basis. Most
of them bring out profits in later years ratherrtha the year when the agreements
took place. Thet of Full Time Professional of TTi@etric is the second highest ranked
metric of the section and it is ranked higher atesuniversity TTO managers. TTO
activities require much experience and skill. Me@gthere are not many experienced
personnel in the field since the field is new inrkiey and the concept of human

resources is recently forming. This makes profesdgoeven more important.
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Table 5.6 —TTO Metrics

Panel A —TTO Manager Results

I - METRIC IV-MAX/ | V-ABOVES0/ F:ﬂB:::"::c:'Eo'; V"PRT\-.:‘-::EE !
I- SECTION 1 - MIN COUNT | BELOW 50 COUNT AVGs UNIVERSITY AVGs
AVERAGE AVERAGE DOMINANCE Private | Public | State Private
No Quantitative Metrics max min |Above 50| Below 50 . i
Avg Avg | Uni. Avg | Uni. Avg
71 |Amount of Annual TTO Budget 85 1,39 4 o, 10 0 | 80 %0 |, 88 81 :
72 |Share of TTO Budget (From Total Incomes) 62,5 1,02 1 o ! 6 2 I 70 55 | 58 69 |
E 73 |# of Full Time Professional of TTO 70 61,00 1,15 I 2 1 I 8 1 I 70 70 I 79 56 I
74 |Amount of Increase in Revenues 52,5 08 | o0 0ol a 3 | e0 45 1 58 4 |
75 |Amount of Decrease in Operating Costs 35 0,57 10 2 1 2 6 140 30 I 38 31 |
L
Panel B —Focus Group Results
IV - MAX / MIN V- ABOVE 50 / VI-PRIVATE /| VII-STATE/
11 -METRIC PUBLIC PRIVATE
I- SECTION - COUNT BELOW 50 COUNT SECTOR AVGs UNIVERSITY
AVERAGE AVERAGE DOMINANCE Private | Public| State | Private
No Quantitative Metrics max min | Above 50| Below 50 . i
Avg Avg  |Uni. Avg|Uni. Ave
71 |Amount of Annual TTO Budget 95 i 1,09 1 4 o 5 1] 1 1 1
72 |Share of TTO Budget (From Total Incomes) 85 : 0,98 : 3 1] : 4 1] : : :
E 73 |# of Full Time Professional of TTO 90 87,00 : 1,03 : 3 0 : 5 0 : n/a : nfa :
74 |Amount of Increase in Revenues S0 1 1,03 1 3 0 1 5 0 1 1 1
75 |Amount of Decrease in Operating Costs 75 : 0,86 : 3 0 : 3 1 : : :




In the case of state university TTOs, most of theversity managements employ
existing university employees if the universityasdished a TTO. Although these
employees are experienced in some university tabley, are not experienced in
various high skill-required TTO tasks. In statevemsity TTOs, the existing university
employees are more than the professionals hired dnatside the university. This can
be the exact attitude of state university TTO manatpwards this metric. Thenount

of Decrease in Operating Cosits the lowest rated metric and the managers do not
want it to be used mainly because they believe itrelevant to the measurement of
TTO performance. Since TTOs differ from regular pamies their operations also
differ from those of regular companies. Actuallyi,( operating costs mainly consist
of personnel salaries and some fixed costs of TRIDsemaining costs are highly
variable and do not have a regular annual patliéras, the decrease in this kind of
costs like salaries and fixed cost are not preblietas this type of costs always tends
to increase in later years. This fact makes theotif@s metric irrelevant according to

managers.

This metric section has the highest metric secim®rage for the focus group because
they are direct indicators for TTOs’ features andoanplishments which are crucial
for a TTO's sustainability. Themount of Annual TTO Budgstan excellent indicator
for a TTO in terms of its economic power. A higldaubstantial amount of budget
makes TTOs directly affect accessibility, flexitjland sustainability according to the
focus group# of Full Time Professional of TT® another criterion for a TTO's
performance since all of its activities depend wlirtime qualified professionaldn
addition, according to the focus group increashrggersonnel number cannot always
be the choice. Thus, increasing the quality anchciéyp of the existing personnel
continuously is an option as important as increasite numbers. Thdmount of
Increase in RevenuesdShare of TTO Budget (From Total Incomegtricsare also
rated high by the focus group because of their @amof financial sustainability. As
long as a TTO can increase its revenues and hajdareshares from its various
income sources, its financial restrictions will fménimized which will enhance the
quantity and quality of services. Thenount of Decrease in Operating Coitghe
lowest ranked metric by the focus group. If TTOs aahieve regular annual or longer
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termed decrease of costs, they can economize aednsare financial resources in

order to be used for other expenses.

Synthesis— while TTO managers are not interested so mudhenmetrics of this
section, the focus group ranked these metrics AiggAmount of Annual TTO Budget
and# of Full Time Professional of TT&e two metrics which both of the groups agree
on. However, there are remarkable differences batwlee two groups concerning the
other three metrics. Thehare of TTO Budget (From Total Income®tric is rated
significantly lower by the TTO managers. Given tAatO overheads from their
incomes are considered extremely important for lgpthups, the remarks of TTO
managers are quite reasonable. It is not feastbigetermine a common overhead
amount and correspondingly a total share sincesthsr various different activities
and agreements. The overheads from the income@eappropriate to be used. It is
a fact that all the overhead metrics of the sestisare ranked pretty high by the TTO
managers. Hence, instead of using this metricaoramon way, using it separately
for all activity sections can be much more fittfiog the measurement. TiAenount of
Increase in Revenuesetric is ranked considerably higher by the fogumip. As for
the managers, they ranked this metric low sinceyibe and time options of revenues
are highly variable. However, what the focus grougntions is not concerned with
achieving an increase in revenues but rather dfyarg the resources. If TTOs can
increase their capacities by bringing more fundsdacting more agreements and
representing more qualified services, new finan@aburces will be formed which is
crucial for sustainability. That is the main reasamy the focus group has a greater
interest in this metric. Themount of Decrease in Operating Castthe lowest ranked
metric of the section. Although the focus grougkeaththis metric higher, it was ranked
extremely low in all responses of the TTO managéditse main reason is the
incompatibility of the metric with TTOs' operatirggructure. Their operating costs
cannot be decreased like those of an ordinary coynpafactory since nearly all of
these operations consist of highly qualified se¥sicThese operations are conducted
mainly in two ways either by using their own humiasource in service provision or
by service procurement from outside the TTOs. Tipessibilities make it irrelevant
to obtain continuous cost decreases in annual tesimse this kind of expenses often
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tend to increase. That is why this metric may motiged. In summary, for this section,
the metrics oAmount of Annual TTO Budget, # of Full Time Pratesd of TTOand

Amount of Increase in Revenwss be proposed.
5.7 University Metrics

TTO hosting Public Research Organizations (PRO) mnudtly universities play
important role for their TTOs since they are tharrse of knowledge that TTO
transfers. However, there is a greater role fovensities in terms of affecting TTO’s
performance. Some features and attitudes of univ=rghat are related to TTO
performance are discussed in this section. In gértke TTO managers and the focus
group rated this section’s metrics extremely lowan any metric section. This
indicates that the majority of the metrics shoutd be used in the measurement of
TTO performance. The results are given in Table 5.7

This metric section has the lowest section aveodg# sections by the TTO managers.
TheAmount of Investments of PRO (for University, PRQ,g# of Investments of PRO
(for University, PRO etcandSchool Size (for University, PRO etmgtrics are the
ones that were averaged close to undecided leveldre rated rather high by the TTO
managers. The number and amount of the investniamiversities is an important
matter for TTOs. Because the operating of TTOs epetident on the relevant
universities, the funds and investment providedthg universities are crucial,
especially that the funds TTOs receive from othablip institutions such as
TUBITAK or Ministry of Science, Industry & Technologyealimited in size and
period of time. Such funds will not continue tovilas long as the TTO operates. In
addition, TTO expenses are high and increase audimef considering that both the
impact area and service range of TTOs grow. Als¢hfactors make the university
funds that received by TTOs critically importanheBe are perhaps the reasons why
managers ranked these two metrics high. The sdm®imetric was also ranked high
because managers think that a bigger school sjgesents more academicians and

students reflecting a bigger impact area.
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Table 5.7 —University Metrics

Panel A —TTO Manager Results

I - METRIC IV-MAX/ | V-ABOVES0/ :ja:?::;i'; WPRTJ:':EE !
I- SECTION 1 - MIN COUNT | BELOW 50 COUNT AVGs UNIVERSITY AVGs
AVERAGE AVERAGE DOMINANCE Private | Public | State Private
No Quantitative Metrics max min |Above 50| Below 50 . i

Avg Avg | Uni. Avg | Uni. Avg
76 |# of Investments of PRO (For University, PRO etc.) 52,8 1,39 : 1 1 : 5 4 : 50 55 : 55 50 :
z 77 |Amount of Investments of PRO (For University, PRO etc.) 58,3 1,53 : 1 1 : 6 3 : 62,5 55 : 55 63 :
E 78 |Graduation Rate of Students (For University, PRO etc.) 12,5 3810 0,33 : 1] 7 : 1 9 : 5 20 : ] 19 :
E 79 |Hire Rate of Graduated Students (For University, PRO etc.) 15,0 ' 0,39 1 0 6 | 1 9 1 5 25 | 13 19
S | 80 |# of Published Articles (For University, PRO etc.) 32,5 035 | 2 s 1 3 7 1 20 a5l o33 31 |
81 |School Size (For University, PRO etc.) 57,5 1,51 I3 3 1 6 3 I 50 65 | 58 56 |

|
Panel B —Focus Group Results
IV - MAX / MIN V- ABOVE 50 / VI- PRIVATE /| VIl - STATE /
11 -METRIC PUBLIC PRIVATE
- SECTION - COUNT BELOW S0 COUNT | ¢ cror avas | unIvERsITY
AVERAGE AVERAGE DOMINANCE Private | Public| State | Private
No Quantitative Metrics max min | Above 50| Below 50 i i

Avg Avg |Uni. Avg|Uni. Avg
76 |# of Investments of PRO (For University, PRO etc.) 60 : 1,38 1 0 3 2 | | |
z 77 |Amount of Investments of PRO (For University, PRO etc.) 70 : 1,62 : 1 [4] : 4 1 : : :
§ 78 G.raduatlon Rate of Students (For UI"IIVEFS.Ity, I?RO etc.) 15 43,33 : 0,35 : 0 1 : 0 5 : n/a : n/a :
Z 79 |Hire Rate of Graduated Students (For University, PRO etc.) 20 1 0,46 1 (1] 1 1 (1] 4 1 1 1
S | 80 |# of Published Articles (For University, PRO etc.) 50 b5 ] o 0o | 1 1 ! !
81 |School Size (For University, PRO etc.) 45 ' 108 ! o o ! 1 2 | ! !




This enlarged possibility space of TTOs means nguats in terms of publication,
knowledge, university-industry collaboration agrests, intellectual properties and
business ideas to deal with. TBeaduation Rate of Students (for University, PRO
etc.), Hire Rate of Graduated Students (for Uniirgy$RO etc.and# of Published
Articles (for University, PRO etcrpetrics are the lowest ranked ones by managers.
This can be attributed to the fact that, these iosetvere considered completely
irrelevant for the measurement of TTO performa&@duation and the hire rate of
students and published article numbers can bedtali€ to measure the performance

of a university but not that of a TTO.

Regarding the focus group, their results are ndiféerent from those of the managers.
This section is the second lowest section averégdl.orhe focus group ranked the
metrics about the number and amount of investmgigtser than any other metrics.
They also have the same concerns of TTO managdrthark that university funds
for TTOs are important because after the finansigport funds of other public
institutions come to an end, the only remainingapwill be the university funding.
So, this is an important factor for TTOs’ sustailigh The School Sizeand# of
Published Articlesnetrics are ranked around the undecided levehéydcus group.
According to them, these two metrics can be rel&ethe inputs that the TTO can
obtain. Yet, even if these metrics are not diresthated to the measurement of TTO
performance, they are indicators which only mositibre amount of potential inputs
that a TTO can acquire. However, the progress abd(t's performance starts after
this point. The metrics about students’ graduagiod hire rates have the lowest values
and were considered completely irrelevant to thasueement of TTO performance

by the focus group.

Synthesis— the results of the two groups emphasize thakesointhe metrics of this

section do not correspond to the situation of TalrkiTOs. Metrics about graduation
and hire rate of students can be more likely besaresnent of performance indicators
for universities but not for TTOs. Although thesetnits are acquired from the
literature, they are probably used for highly ereghgniversity-TTO structures. For

both groups, it is clear that these metrics aresaitéible in the case of Turkish TTOs.
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The School Sizeand# of Published Articlesnetrics are considered as not directly
related to TTO performance. In any case, theseiegaetan represent the potential
input for TTO activities, but they are not apprapei for the measurement of TTO
performance directly since these indicators aredlifT Os intervention and reach. In
addition, using these metrics is unfair and wouftec some TTOs of small
universities negatively because in Turkey the distadd state universities have so
much larger school size, and therefore greater eambacademicians and published
articles, than many newly-founded universities angate universities. Thus, using
these factors will introduce bias from the stafteTmetrics about the number and
amount of investments are rated higher than otredrics and above the undecided
level by both groups. In Turkey, universities regea certain amount of funds from
the annual budget only for their TTOs. These furaabine with other funds - if TTOs
have any - and with TTO incomes acquired from uaigervices and activities. When
other financial funds cease or a low-income cyslexperienced, TTOs can have
serious economic problems. This is why universimds and investments are
important. As a result, thé of Investments of PRO (for University, PRO ei0d
Amount of Investments of PRO (for University, PR enetrics can be proposed in

this section.
5.8 Qualitative Metrics

The consideration and discussion of qualitativericgeis one of the novelties of this
research. These metrics are not as common as @iaetiT TO metrics because they
require an exhaustive qualitative approach to bed.usiowever, cases from the
literature show how important and effective they imdeed. Practically, they may not
be used like a quantitative metric since it maydidécult to quantify a qualitative

metric. In this manner, they can be accepted deraor indicators that are important
for the measurement of a TTO’s performance sineg tefer either to an affecting
factor or a result of the strategies of TTO. Thisdkof metrics are not included in the
TUBITAK’s Performance Indicators Metric Set used for OS[ however, as

mentioned in Chapter 3, some of them are referceéhtsome of TUBTAK’s
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documents of the TTO Program. Nevertheless masteoh are not used as metrics in

measuring TTO performance in Turkey.

Findings imply that qualitative metrics are consatkextremely important by both
TTO managers and the focus group. In general, #ieica proposed in this research
were rated high collectively even though the growpse uninformed of each other’s
answers and they pointed out the metrics’ necesasitiysignificance for TTOs. The
results are given in Table 5.8.

The metrics;University / PRO's Support to TTO, University / PRGtrategy and
Policy for TTOand University / PRO's Integratiowith TTOrepresents the level of
adoption of a TTO by its hosting university. A Tt@ be much more operational and
sustainable in many aspects if the hosting unityersupports it operationally,
physically, financially etc., accommodates its Téflectively in its strategical plans,
determines an efficient policy for its TTO’s devahoent and provides a complete
integration with all the elements of that universiBoth the managers and the focus
group pointed out that in case that such aspetks T Os may greatly suffer in terms
of their impact and even may cease to exist. Fstamte, universities can terminate
their support for TTOs in conditions of changinguensities’ top management, when
TTOs are not included in strategic plans or whey tpolitically do not see their TTOs
as a necessary technology transfer institutioralieimporary unit maintained during
a short publicly-supported period. Without univies’ positive approach of this kind,
TTOs can encounter serious problems and may naswr operate in the ecosystem.
Likewise, TTOs that are adopted effectively by theniversities in terms of the
aforementioned factors can surely bring out a érelo performance. This is the main

reason why these metrics are highly rated by baibys.

There are also qualitative metrics that are reltdettie TTO itself and that critically
impact its performance. These metrics were ratgth iy both groups and their
necessity was emphasized. These metrics @rganizational Structure of TTO
(institutionalism, processes, procedures, mechanigtt.), Human Capital and

Quality, Financial Sustainability, Resource Accbagy and Managemerdnd
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Table 5.8 —Qualitative Metrics

Panel A —TTO Manager Results

VI - PRIVATE VIl - STATE
I - METRIC V-MAX/ | V-ABOVESO/ |00 SECTO{'{ PRIVATE !
I- SECTION 1 - MIN COUNT | BELOW 50 COUNT AVG UNIVERSITY AVG
AVERAGE AVERAGE DOMINANCE Private ;ublic State Pri\.rates
No Qualitative Metrics max min |Above 50| Below 50 i .
Avg Avg | Uni. Avg | Uni. Avg

1 |University / PRO's Support to TTO 85 1,04 7 1 9 1 1 75 95 | 79 94 :
2 |University / PRO's Strategy and Policy for TTO 87,5 108 | 7 ol 9 1 1 90 85 | 9 81 |
3 |University / PRO's Integration with TTO 82,5 1,01 : ] 1 : ] 2 : a0 85 : a3 81 :
Organizational Structure of TTO (institutionalism, processes, procedures, 1 1 1 1 1
" 4 . 82,5 1,01 1 5 (U 9 1 1 85 81,251 92 67 |
8 mechanisms etc.) | | | | |
£ | 5 |Human Capital and Quality 77,5 095 | 4 o | =8 1 ] s 70 | 79 75 |
E 6 |Financial Sustainability 85 1,04 : 5 0 : 9 0 : 95 75 : 92 75 :
2 7 |Resource Accessibility and Management 82,5 8136 1,01 1 3 o 1 10 0 1 80 85 1 83 81 1
'T% g Qu.ality.and Efficiency of Partnerships and Relationships with Stakeholders in 85 ’ 1,04 E 4 0 E 10 0 E 85 85 E 88 81 E
E University / PRO H H H H H
g 9 Quality and Efficiency of Partnerships and Relationships with Stakeholders in 825 1,01 : : G : o G : = e : . o :
Industry I I I 1 1
10 Econ.omic.De\.relopment (TTO's e.cono.mic benefit and contr.ibution that is 72,5 0,89 : 5 0 : 7 0 : 70 75 : 71 75 :
provided in the ecosystem of university and neighborhood industry) : : : : :
Public Benefit (Impacts and consequences of added value that TTO activities 1 1 1 1 1
11 72,5 08 | 2 0o, 7 0o ;| 70 75 1 71 75

generate in university, industry and other public areas)
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Panel B —Focus Group Results

Qualitative Metrics

VI - PRIVATE VIl - STATE
IV - MAX / MIN V- ABOVE 50 / / /
Il -METRIC PUBLIC PRIVATE
- | secrion - COUNT BELOW SO COUNT | secror avas | universiTy
AVERAGE AVERAGE DOMINANCE Private | P bl's Stat: Privat:
rivate | Public ate | Private
No Qualitative Metrics max min | Above 50| Below 50 . i
Avg Avg |Uni. Avg|Uni. Ave
1 |University / PRO's Support to TTO 75 : 054 |, 2 0 | 3 0 | |
2 |University / PRO's Strategy and Policy for TTO 85 o107 1 3 o | 4 o | : :
3 |University / PRO's Integration with TTO 75 : 0,94 : 2 0 : 3 0 : : :
Organizational Structure of TTO (institutionalism, processes, procedures, | | 1 1 1 I
4 . 70 1 0,88 1 2 0 1 2 0 1 1 |
mechanisms etc.) | | | | | |
5 |Human Capital and Quality 20 o 2 0o | a o | ! :
6 |Financial Sustainability 90 79,54 : 1,13 : 3 0 : 5 0 : nfa : nfa :
7 |Resource Accessibility and Management 80 I 1,01 1 2 0 1 4 0 1 I |
8 |Quality and Efficiency of Partnerships and Relationships with Stakeholders in 30 : 1,01 : 1 0 : 5 0 : : :
9 |Quality and Efficiency of Partnerships and Relationships with Stakeholders in 85 : 1,07 : 2 0 : 5 0 : : :
10 Econ.omic.De\.relopment (TTO's e.cono.mic benefit and contr.ibution that is 20 : 1,01 : 5 0 : 4 0 : : :
provided in the ecosystem of university and neighborhood industry) | 1 1 1 1 |
Public Benefit (Impacts and consequences of added value that TTO activities : : : : : :
11 75 I 0% | 2 o | 3 o | ! !

generate in university, industry and other public areas)
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Quality and Efficiency of Partnerships and Relasbips with Stakeholders in

University / PRO / IndustryA TTO's level of institutionalism and level of tuaity in

its related processes and procedures are criiealemts for a strong and developed
organizational structure. In conditions of changas management, economic

stagnations or any other risks, TTOs with a strorganizational structure can cope
with these changes better. If its system and ojoei@t mechanisms are not well-

established, TTOs can become vulnerable. Accortinghanagers and the focus

group, all these issues make this factor critioallfTOs.

Since TTO tasks highly require proficiency and estdspecific experiencéjuman
Capital and Qualitypbecomes one of the crucial factors for TTOs’ sasc®eing a
TTO officer requires using a connective languageafddressing stakeholders both
from the academia and industry, a highly dynamickimg environment and a wide
array of experience due to multiple tasks of TTID$.TO personnel are not suitable
for a certain TTO position or if they lack the regd skills this may greatly jeopardize
the applications and accomplishments of TTO. Marsaged focus group consider

this issue really important as the metric was highted by them.

The Financial Sustainability, Resource Accessibilinddvlanagemennetrics are the
highest ranked metrics by both groups. As mentiandte previous sections of this
chapter, quantitative metrics about overheads acdmes are highly rated and
emphasized by the two groups. However many quiaktatdicators can be considered
in addition to these quantitative indicators. Fostance, does TTO attach enough
importance to its financial sustainability? Is #hean effective policy for income
generation and an efficient income-expenditure rgameent? How much does a TTO
perform to access financial resources and whdtegjtiality of this performance? Is
the TTO public fund-dependent or does it reallyfgren to increase its incomes with
various strategies? Undoubtedly, many more quesiian be asked, but all of them
demonstrate that a qualitative approach can renealy issues about a TTO’s
performance in terms of its financial sustainapilitesource accessibility and

management.
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TTOs are natural interfaces and their main tagiiikling necessary bridges between
the academia and industry. In addition, they neembhstruct an efficient cooperation
to commercialize R&D results. These requirementkeanaheQuality and Efficiency
of Partnerships and Relationships with StakeholderSniversity / PRO / Industry
metrics critical for TTOs. Since TTOs are interfatrictures, their relationships are
the main factor that determine the affairs, resaiits outcomes for their common tasks.
For instance, if a TTO conducts a high qualityed&tionships with its stakeholders in
the industry and develop solutions effectively tloeir problems, these partners may
further enhance relationship with the TTO. The samealso applicable to the
academia. In the end, all these relationships measr benefits to TTOs in terms of
input, activity, profit and social / financial acoplishment. Since managers and the

focus group are aware of this they rated theseicsdirgh.

Economic Development (TTO's economic benefit anttibation that is provided in
the ecosystem of university and neighborhood imguand Public Benefit (Impacts
and consequences of added value that TTO actiggasrate in university, industry
and other public areasggre two metrics which were ranked relatively lowemn other
qualitative metrics. These metrics are mainly abibwt final outcomes of TTO
activities in the ecosystem. Since TTOs are expette make contributions for
economic development and create added value byswédhneir output, the outcomes
they provide to the ecosystem are important. Iy fREOs can provide their maximum
benefit if only they can turn their outputs intaaomic and social impact. For both
groups, these metrics were considered as impobuanat the same time they are
extremely hard to measure. Determining an econamisocial contribution is a
complex task and requires completely different rmdth However, this does not mean
that they cannot be measured. This is why managetshe focus group did not rank
these metrics low. To measure these kinds of casaplitative approaches can be
developed. The models of countries that are usiaget metrics can be examined. For
instance, a product licensed by a TTO may constédlgreat added value for the public
or even the country. This may turn into a produc service that effectively solves a

common problem, can create a great economic valaployment, profit, etc. As a
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consequence, these issues can also be measureglmditiative approaches, which is

out of the scope of this thesis.

Synthesis— The results of the summary statistic of the itatale metrics are among
the highest values of all metrics -quantitative guodlitative- for both groups which
shows the importance attached to the metrics bgthkiators. An interesting point is
that; although these metrics are considered diffiand complex to be used in
measurement, they were rated extremely high. Irptheious sections it is observed
that, when a metric was complex and hard to meatweagroups’ attitude was rating
it low. However in this section, as an exceptidithe metrics were ranked high. Three
metrics about the university were rated slightlgh@r by TTO managers which can
be attributed to the direct involvement of TTO mgers in issues related with
universities. Since they always have to work witl tiniversity and its management,
managers pay attention to these issues more tedndbs group. In addition, if these
metrics are used, university managements will acoringly regarding the issues
covered by qualitative assessment. Even this ificerft for TTOs to demand
qualitative measurement, which will indirectly inope their position in the university
ecosystem. The metrics &conomic Developmerdand Public Benefitare ranked
relatively lower by both groups because of theidifty of measurement. The metrics
about the organizational structure, human capitdlguality, financial sustainability,
resource accessibility and quality & efficiency ®TO’s partnerships with its
stakeholders are commonly ranked high where ardiff®e of opinion between the
managers and the focus group was not observedumaup, although these metrics
are difficult to quantify and cannot be used asatmy as a quantitative metric, it was
emphasized that with proper qualitative approached methods, all of these
qualitative metrics can be used in the measurewfgnérformance because they not
only reflect the inputs and outputs of TTOs bubgisovide valuable information
which cannot be captured by quantitative metrics.

86



5.9 Suggested Metrics by TTO Managers and Focus Qup

Interviewees were also asked for the metrics whrehnot in the interview form, but

can be suggested for measuring TTO performandeidmegard, a small number of

metrics were proposed.

The metrics suggested by TTO managers are;

# of Firms Contacted to Commercialize a Productefvige, for IPR
Management and Licensing Activities section, toers the number of
attempts to commercialize a research output,

# of Investors Contacted to Provide External Inwesit for Start-up / Spin-
off Companiesfor Commercialization and Entrepreneurship Opereti
section, to observe the number of attempts todmahvestor for a company
that TTO assists,

# of Investors That Actually Invested in Start-ugpin-off Companiegor
Commercialization and Entrepreneurship Operatiesian, to observe the
number successful attempts for finding an invei&ioa company that TTO
assists,

Total Amount of Experience of TTO Personfal,TTO Metrics section, to
observe the experience level of TTO’s human capittiis field,

Variety of TTO Incomes from its Activities (in Terof 5 Modules)or TTO
Metrics section to observe: whether there is ardityein TTO’s income
types or majority consist of a certain type of im& Income diversity was
suggested to enhance the TTO’s incomes from melapd if possible all
of the TTO modules’ activities. It is believed thETOs with diverse

income types are stronger in terms of financiataoability.

The metrics suggested by the focus group are;

Average Working Period of TTO Personnel in TT&r TTO Metrics
section, to observe how many years personnel waltke TTO. This metric

was suggested to observe the turnover rate of Ter€bpnel. If the turnover
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rate is high, then the TTO most probably lacks @uneaand systematic
human capital which is critical for its operations.

* Proportion of TTO’s Expenditures to its Outputs, TTO Metrics section,
to observe the productivity and efficiency of TT®his metric was
suggested since a TTO’s productivity can be a kajicator for its

performance.

Ratings for these metrics are not possible sineg Were suggested separately by a
TTO managers or focus group members during thevieiss.

5.10 Reliability of Findings

The metrics that can be used in measurement of pd@@rmance in Turkey are

proposed according: statistics of quantified rategylts indicated by interviewees and
qualified explanations of the interviewees. Therefohe opinions of raters constitute
one of the main inputs and basis for the quantgatinalysis, which makes the
reliability of raters and their results essented.mentioned in Chapter 4, rating result
of TTO managers and the focus group are put inttR&Analysis, to examine the

level of agreement and consistency of the ratensekch metric section and for each

group reliability statistics are examined sepayafEhe results are given in Table 5.10.

Table 5.10RR Statistics

Netric TIho Managers IRR Focus Group IRR
Section No Statistics Statistics
1 Q,712%* @211
2 0, 743 === 0,462
F a, 548 % Q,201
4 0,.502* 0,463
5 a.810F** a,270
il 0,895 %= 0, 696%*
F 0,934 == a, 7o *F**
8 0,427 0,585
Average a,. Fo a7
= : Fair

== Good
FE=E o Excellent
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Cicchetti (1994), gives the following guidelinesr fomterpretation of ICC IRR

measures. If reliability statistic is;

Less than 0,40 = Poor,
Between 0.40 and 0.59 = Fair,
Between 0.60 and 0.74 = Good,
Between 0.75and 1.00 = Excellent.

As the reliability statistic value approaches talke similarity between the ratings
increase, whereas similarity reduce as it appraath@. As it is seen from Table 5.10,
majority of the statistics and their average valaesabove the fair level which is a
positive indication for the result of the IRR ars$y Moreover, the reliability statistics
of TTO managers are higher than the focus grospn#in reason is the low reliability
statistics of sections 1, 3 and 5 in focus groumga while the rest of the section
statistics are above the fair level. These thretige have relatively more metrics
than other sections. In addition, ratings of theu® group members are more
diversified for these three sections and eventualge variations return with lower
IRR statistics. However, its effect on contextassiderably minor since the results of
the other statistics, mentioned in the previousices, revealed that there is not an
inconsistency on the proposition of metrics ratgthie focus group. As a consequence
we can safely assume that our results are relialppeoposing metrics for evaluating
TTO performance.
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CHAPTER 6

CONCLUSION

This chapter describes about the main findings lté tesearch, the policy

recommendations that are proposed and finally dimelading remarks.
6.1 Summary and Main Findings

The aim of this research is to investigate the icetthat can be used in the
measurement of TTO performance in Turkey. TTOsthaeemain interfaces of the
ecosystem that provide knowledge and technologgstea from universities to
industry. This specific task makes the expectatisommn TTOs great in terms of
contributing to value added, creating public barefid enhancing the socioeconomic
structure of a country. Thus, having effective TTi@¢the ecosystem is important for
a country’s National Innovation System. For thiags@n, measuring the performance
of TTOs becomes an essential issue. There areugannetrics that are used in U.S.,
Europe and Asia. Compatibility of these metricatdeveloping country like Turkey
is a complex issue worth investigating. Developinguntries have specific
characteristics and a weak system of innovationclwhinvites a context-specific
approach. Direct usage or adoption of the metrios fthe developed countries may

not be suitable for a developing country.

In order to investigate this issue, a qualitatippraach is followed mainly involving
interviews with a group of 10 TTO managers and TusSoGroup members,
experienced in the field. Interviewees were askedate the metrics used in the
measurement of TTO performance gathered from theature, to determine whether
or not they should be used as a metric in Turkdne flesults were quantified and
interpreted using a number of statistics and catali expressions of the interviewees.
To illustrate the robustness of the research, @ #Ralysis is conducted which
resulted in a high reliability statistics for thaters. Proposed metrics obtained from
the results of the interviewees’ ratings in Chageare given in Table 6.1. Table
includes managers and focus groups choices regamitch metric and a final
evaluation based on the overall qualitative analyisiierviewees were also asked for
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novel metrics that are not considered in the litemthus not included in the interview

form. These metrics are given in Table 6.2.

Table 6.1- Proposed Metrics
.

No Quantitative Metrics ﬂOR:::I:-:ger FU'—:;SL‘:UP Proposition
_E # of Seminars, Meetings, Courses and Education Programs Held o)
g 2 |# of Workshops, Trade Shows and Fairs O
= # of People, Students Attended to Courses, Seminars, Education Programs
fﬂ a # of People Met at Events Which Led to Other Knowledge Transfer o .
E ?. Activities
5 = 5 |Income Generated from Courses, Seminars, Education Programs
"_':: E 6 |Amount of Education TTO Personel Have Annually (in hours) . L
:g E 7 |# of Telephone Calls
£ 2 8 [|#of Company Visits o}
'E © 9 |# of Newsletters o)
g 10 |# of Assistance O O
§ 11 |# of Database Searches
E 12 |# of Referrals
13 |# of Fact Sheets
14 |# of Advertisement Oriented Publishings of TTO
w | 15 |# of National Scientific Research Projects Applied . . L
-g 16 |# of National Scientific Research Projects Accepted . . L
; 17 |# of Interational Scientific Research Projects Applied . . L
'F.-_' 18 |# of International Scientific Research Projects Accepted . . L
g 19 |Total Amount of Scientific Research Project Budgets . . L
E 20 |Total Amount of Scientific Research Projects Income (Overheads) . . L
‘:‘E 21 |# of Academicians in Scientific Research Projects ] o]
;‘:_j 22 The Rati.olof Total # of Scientific Research Projects / Total # of o o o
Academicians
23 |# of Consultancy Agreements . . L
24 |Amount of Consultancy Research Expenditures O O ™
25 |Amount of Income Generated from Consultancy Agreements . . L
26 |% of Consultancy Income Relative to Total Research Income O O
£ 27 |# of Collaborative Research Agreements ] (o] L]
.‘E 28 |Amount of Collaborative Research Expenditures ] e} ]
-§ 29 |Amount of Income Generated from Collaborative Research Agreements [ . L
E 30 |% of Collaborative Research Income Relative to Total Research Income O O
g 31 |# of Contracted Research Agreements . . L
-E 32 |Amount of Contracted Research Expenditures e} ] ]
T 33 |Amount of Income Generated from Contracted Research Agreements [ . L
: 34 |% of Contracted Research Income Relative to Total Research Income e} ]
E 35 |# of Technical Services Executed ] (o}
E 36 |# of Academicians in University-Industry Collaboration Projects ] o] ]
> 37 |# of Companies & Other Entities that TTO Generates Income . L
38 |Length of Client Company Relationships .
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Table 6.1—- Proposed Metrics (continued)

39

Total Amount of University-Industry Collaboration Project Budgets

40

41

Total Income Generated from University-Industry Collaboration Projects
(Overhead)

# of Invention Disclosure

42

# of Academicians that Disclosed Invention

43

# of Patent Application

# of Patents Granted

45

Amount of Legal Expenditures on Protection of IP

IPR. Management & Licensing
Activities

Commercialization and Entrepreneurship Operations

TTO

University

46

# of Licensing Agreement

47

# of Active Licenses

48

Amount of Licensing Income

49

50

# of Products Arose from Licenses

# of Entrepreneurs in Incubation

Cle|e|e (0| e |e|e|e

LR N NN NishE L B BN

51

# of Entrepreneurs in Pre-incubation

52

# of Entrepreneurs Having Operational Possibilities/Supports (education,

business mentor etc.)

53

# of Entrepreneurs Having Physical Possibilities/Supports (office,
infrastructure etc.)

54

# of Start-up Companies Formed

# of Successful Start-up Companies

56

# of Start-up Companies Realized a Capital Increase

57

# of Start-up Companies Ceased Operation

58

Market Value of Start-up Companies

O (0|C|® e

Amount of Revenues Start-up Companies Generated

60

Amount of External Investment Raised to Start-up Companies

61

# of Spin-off Companies Formed

62

# of Successful Spin-offs Companies

63

# of Spin-off Companies Realized a Capital Increase

# of Spin-off Companies Ceased Operation

65

Market Value of Spin-offs Companies

O (C|O|C|e | e

€6

Amount of Revenues Spin-off Companies Generated

67

Amount of External Investment Raised to Spin-offs Companies

68

# of New Commercial Products Created

69

Amount of Seed Capital Invested Annually

70

Total Amount from Royalty Incomes (Licenses, Spin-offs, Start-ups)

® O (e O

®*(C|® |0 (e|® |0 (| e (O(C|e|C(e|e |0

71 |Amount of Annual TTO Budget . . L

72 |Share of TTO Budget (From Total Incomes) .

73 |# of Full Time Professional of TTO . L

74 |Amount of Increase in Revenues L] L]
L

75

76

Amount of Decrease in Operating Costs

# of Investments of PRO (For University, PRO etc.)

‘

77

Amount of Investments of PRO (For University, PRO etc.)

78

Graduation Rate of Students (For University, PRO etc.)

79

Hire Rate of Graduated Students (For University, PRO etc.)

80

# of Published Articles (For University, PRO etc.)

81

School Size (For University, PRO etc.)




Table 6.1—- Proposed Metrics (continued)

Qualitative Metrics

Qualitative Metrics

University / PRO's Support to TTO

University / PRO's Strategy and Policy for TTO

University / PRO's Integration with TTO

Organizational Structure of TTO (institutionalism, processes, procedures,

mechanisms etc.)

Human Capital and Quality

Financial Sustainability

Resource Accessibility and Management

Quality and Efficiency of Partnerships and Relationships with
Stakeholders in University / PRO

Quality and Efficiency of Partnerships and Relationships with
Stakeholders in Industry

10

Economic Development (TTO's economic benefit and contribution that is
provided in the ecosystem of university and neighborhood industry)

11

Public Benefit (Impacts and consequences of added value that TTO
activities generate in university, industry and other public areas)

O : weak inclination towards the use of metric

® : strong inclination towards the use of metric

A blank cell corresponding to a metric reflects no inclination

Table 6.2— New Metrics Suggested by the TTO Managers and FGcasp

New Metrics

The results revealed important findings regardmg rnetrics that can be used in the
measurement of TTO performance in Turkey. Firdlbfthe results for the proposed
metrics indicate that nearly half of the metrice proposed for the measurement of
TTO performance. 51 out of 92 metrics are propcsed 41 metrics were found

unsuitable for various reasons that are discussetapter 5.

Majority of the rejected metrics are in Sectionnhich is Awareness, Advertising,
Informing & Education Oriented Activities. These tmes mainly consist of activities
that are related with the presence of TTOs in tosystem and forming relationships
that can constitute inputs for TTOs’ subsequentatpms. TTO managers and the

New Metrics Suggested by TTO Managers & Focus Group

# of Firms Contacted to Commercialize a Product/Service

# of Investors Contacted to Provide External Investment for Start-up/Spin-off Companies

# of Investors That Actually Invested in Start-up/Ppin-off Companies

Total Amount of Experience of TTO Personnel

Variety of TTO Incomes from lts Activities (In Terms of 5 Modules)

Average Working Period of TTO Personnel in TTO

o (o (WM

Proportion of TTO's Expenditures to Its Outputs
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focus groupointly rated these metrics low since in the lastatle there is already a
level maturity in the ecosystem regarding awarem@ssards TTOs and technology
transfer activities in general. Indeed, TTOs hadspd this period of early
development and begin to focus more on their masks. TheAmount of Education
TTO Personnel Have Annualhgetric is proposed anil of Workshops, Trade Shows
and Fairs organized, # of Company Visited# of Assistanceetrics are not proposed
because as a performance indicator what is impoigarot the number of awareness
activities that a TTO perform, but the efficiencl/tbese activities and the actual
results of these awareness activities such asuimbder of people that are involved in
other technology transfer activities as a consecpiai these meetings. Th#sof

People Met at Events Which Led to Other Knowledgesier Activitieds proposed.

In Section 2, all metrics except one are propo3ée. metric# of Academicians in
Scientific Research Projecis not proposed because the melie Ratio of Total #
of Scientific Research Projects / Total # of Acadeans gives a brief idea about the
number of academicians that participated to theares projects from academia.

In Section 3 the metrics about the percentagesmdudtancy, contracted research and
collaboration agreement incomes relative to thel tesearch income are not proposed
since the Turkish ecosystem is not ready for aildéetascaling, analysis and
measurement for university-industry collaboratiéi.present, Turkish TTOs try to
perform and to make profit from all three agreemgpes.# of Technical Services
Executedand# of Companies & Other Entities that TTO Generdte®memetrics
are not proposed since this data is indirectlyteeldao the metrics that are about the
number of university-industry collaboration progcEor simplicity and to prevent
duplication these metrics are not proposed. Finaltlg Length of Client Company
Relationshipsnetric is not proposed since it is difficult to aseire and also quality of

these relationships can only be measured usingtafixad metrics.

In Section 4, the metridémount of Legal Expenditures on Protection ofigPnot

proposed since it is not an indicator of perforngari®ig universities can have large
patent portfolios while smaller ones don’t. So #imeount of these expenditures may
not fully reveal the performance of TTOs: on thatcary it may result in measurement
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bias favoring large universities. On the other hand not important for TTOs to hold
and maintain the patents in their portfolio thagyttcannot commercialize for long
periods# of Active Licenses not proposed because it is not a generalizédafer
licensing like the metrig of Licensing Agreementsor instance the exclusive licenses
that TTOs fully transferred to a customer in exg®afor profit are not included to this
metric while they are common for Turkish TTOs. Hiyna of Products Arose from
Licensess not proposed because after a licensing agretesiggred, TTOs are not able
to involve in the remaining process. The recipigray not turn the IP immediately

into a product or there can be a commercial failure

In Section 5, the metrics about the physical aretaponal supports that are given by
TTOs to entrepreneurs are not proposed since natdy the Turkish TTOs already
provides these supportsof Successful Start-up / Spin-off Companietrics are not
proposed because these metrics conflict with atiedrics that measures the success
of companies such as revenue generation, capdeddse or external investments.
of Start-up / Spin-off Companies Ceased Operatnetrics are not proposed because
they measure failure, not success. Moreover atfegt that only a small percentage of
entrepreneurs become successful, so that follosfiaghumber of failed companies
may not reveal the TTO performance, especially whemronsider many other factors
that may play role in success and failure. Thus,nietrics may cause measurement
error. The metricéMarket Value of Start-up / Spin-off Compangs not proposed
since it is difficult to measure for TTOs and otlperformers. Besides, market value
of a company diversifies according to the naturetrd business idea that the
entrepreneur created. TTOs can support the comp#raé can achieve a big market
value in a short period of time but they also suppgbe smaller companies with much
less financial value. So again success and faituterms of market value may not be
directly related to the performance of TTOs. Thetriroe Amount of External
Investment Raised to Start-up / Spin-off Compaaies not proposed since they
duplicate with the metrics that measures the dapiteease of companies. Finally, the
metric Amount of Seed Capital Invested AnnuaBynot proposed because the

important point for TTO is choosing the true compéminvest the seed capital, not
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to invest seed capitals in many companies to hasgelamounts of investment in

companies.

The remaining rejected metrics are in the TTO Mstand the University Metrics
sections. As it is mentioned in Chapter 5, the mmaason of these metrics’ rejection
is their incompatibility with the case of TurkishTDs. As an opposition to the
interviewees# of Full Time Professional of TTRetric and# of Investments of PRO
(For University, PRO etc.netrics are not proposed. Number of TTO officeages
according to the size of the hosting universityttsat it is not fair to use this metric
for small universities and TTO#.of Investments of PRO (For University, PRO etc.)
metric is not proposed since the amount of investe@e measured by another metric
and it is the total amount that determines the ntade of the investment, rather than

its number.

Second main finding is that: majority of the medrighich reflect the Turkish TTO
characteristics are rated high and nearly all aséhmetrics are proposed. As
mentioned in Chapter 3, unlike the global TTO medealrkish TTOs have three
preliminary modules before licensing and commeizadilon activities to provide and
bolster the input for these operations. The meiricthe sections that reflect these
preliminary modules were ranked high and propose@T© managers and the focus
group. Both groups agreed on the usage of methas show context-specific
characteristics of Turkish TTOs, rather than diseceplicating the metric set of a
country or region. So in the other words, the witarvees verified the propositional
statement that the assessment or the measuremierDgierformance of a developing

country should be made in its own context and wattown characteristics.

Finally, qualitative metrics, which is one of thewelties of this research, were rated
high and they are unquestionably proposed for ubgdelr O managers and the focus
group. Majority of these metrics are not used ase#ric in Turkey at present, while

they are more common in U.S. and European countii@sever, results of this study

revealed that main stakeholders of technology tearexosystem in Turkey deemed
gualitative metrics significant and proposed thesage in the measurement of TTO
performance. Although using qualitative metricc@nplex and they do not have

96



quantitative measures like other metrics, theyprasent a different angle and provide
a valuable complementary measurement aspect forperformance. To be informed
of a TTOs institutional and economic sustainahilifyality of its relationships, social
and economic impacts of its operations are impoftarobserving TTO performance.
In this regard, these metrics were considered sacgand proposed to be used in

measuring the performance of Turkish TTOs.
6.2 Policy Recommendations

This research proved the necessity of a contexdHspenetric set for Turkey, which
can be used in measuring the performance of TTrCaddition to a number of metrics
that obtained from the literature, many metricg #ra unique to Turkey are proposed
by TTO managers and the focus group. Moreoverjritegviewees also proposed a
number of metrics which are not in the literatunel @an be used in Turkey. These
findings indicate that on measuring the performasfCET Os, related authorities such
as TUBTAK and MoSIT should consider the case of TurkiShOE in their own
context and should make their assessment on a xteapecific metric set.
Measurement and assessments without considerirgeyrarecosystem and its level
of development in technology transfer, may not atvaccurate results of the
performance of TTOs. For instance because of wemlkvledge accumulation of
Turkish universities, the metrics in section 2 determined by TUBTAK and used
for measuring the TTO performance to encourage Dos and universities to foster
knowledge exchange and accumulation. These uniceteias are rated high and
accepted as important by the stakeholders of tbeystem. As a consequence, this

exercise is a nice real-time example of contextiéjgeneasurement.

Another point is the importance of the use of datilie metrics. These metrics are not
as common in Turkey as they are in U.S. and Eurogeantries in measuring the
performance of TTOs. However, these metrics wetedrdigh and were strongly
proposed for the measurement of TTO performanciofbh their usage is not as
simple as the quantitative metrics since they meqa demanding qualitative
framework, related authorities can determine thpr@wiate approaches to use
qualitative metrics on measurement of TTO perforceaiven that these metrics are
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already used in some countries they can be adaptedelated methods for Turkey
as well. TUBTAK or MoSIT may increase the capacity of theirtanb perform the
qualitative measurement for TTO performance, ol tben authorize an external

observer to perform this qualitative measurement.

Thirdly, the findings revealed that TTOs self-assdgeir performance. Opinions of
TTO managers consists an important part of thisare$. As practitioners from the
field they have considerable knowledge about dtiand more importantly
mechanics of the TTOs. They have jointly contriblutethis research about measuring
the performance of TTOs to find out which metrib®dd be used. At this point a
metric set which is suitable for measuring the grenince of Turkish TTOs,
eventually presents a self-assessment tool foraibgeT TO performance. Moreover,
independent of this research, their interest irag$essment will lead to a beneficial
process where TTOs learn from themselves. By tldag WTOs can continuously
improve and optimize themselves. In addition, TUBK or MoSIT can provide
useful tools and perhaps create incentives for TibOsvolve in self-assessment. For
instance, according to the data and performanceatuads that TTOs provide, a simple
software program that provides feedback and inftondgo TTOs about the position

of a particular TTO among all TTOs may act as #estdor self-assessment.

Finally, universities also have important roles émhancing the performance of their
TTOs, since in the case of Turkey, they are theragho is hosting and managing the
TTOs. Majority of the features and activities tha¢ mentioned in both quantitative
and qualitative metrics are directly related to tportunities that the hosting
university provides. So that, as long as univessittrategically and operationally
support their TTOs, regulate the university ecagysbn compatibility with TTOs and

have necessary involvement when required, TTOsclaérly be more successful and
effective. University managements should be awBh®w critic this issue is and care
for their TTOs if they truly want to pass scierttiknowledge to the community and to

create value added, public benefit and welfare.
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6.3 Concluding Remarks

This research introduces a set of quantitativegaraditative metrics which can be used
in measurement of TTO performance in Turkey considethe characteristics of
Turkey as a developing country. In this regardrdsearch presents important findings

for TTOs and their position in the ecosystem.

The research also makes a significant contributidhe literature of the measurement
of technology transfer organization’s performanoeeto our knowledge it is the only
comprehensive research using a novel methodologigri®ased on interviews with
the main stakeholders of the TTO ecosystem in Tyurldging the proposed metric set
Turkish TTOs can be informed of critical factorg their performance; they can
manage their activities according to these and @soself-assess their performance.
In addition to TTOs, hosting universities can béangbm these metrics and can
redefine their roles, policies and applicationstfo success of their TTOs. Finally,
private organizations that work with TTOs and peibistitutions which are authorized
for observation and improvement of technology tlanecosystem and its elements,
can make use of the outcomes of this research.tidddlly, this research can be
complemented further by testing the proposed nee@icd examining appropriate
qualitative approaches and methods for the use uaitgtive metrics in the
measurement of TTO performance. As the technologiyster ecosystem and the
culture enhance other stakeholders such as academiand industrial firms can
contribute to this field of research.

It is a fact that vertical technology transfer iskay concept for technological

development which is instrumental in achieving awledge-based economy. Since
TTOs are the main actors of vertical technologggfar between science and industry,
their success and effectiveness are of utmost itapoe. To determine success
measurement of their performance, its content, austtand approaches are critical

which invites more research efforts.
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APPENDICES

A. INTERVIEW FORM

Name / TTO

Experience in the field: ..... years of total exp...... years of private sector exp.
Education status ....BC ... MSc ... Phd

Background ......Social Sciences ..... Nature SciencesEngineering

1. According to you which of these metrics should Is®dias an indicator on
measuring the performance of a TTO? Below, pleask the metrics due to five
ratings nearby where;

1: the metric should definitely not be used
2: the metric should not be used

3: undecided

4: the metric should be used

5: the metric should definitely be used
(You can mark with “X”)

No Quantitative Metrics 1 2 3 4 5

1 |# of Seminars, Meetings, Courses and Education 8mgHeld

2 | # of Workshops, Trade Shows and Fairs

# of People, Students Attended to Courses, SemiBdtgation
Programs

# of People Met at Events Which Led to Other Knalgke
Transfer Activities

Income Generated from Courses, Seminars, Educatagrdms

Amount of Education TTO Personnel Have Annuallyhours)

# of Company Visits

5
6
7 | # of Telephone Calls
8
9

# of Newsletters

10 | # of Assistance

11 | # of Database Searches
12 | # of Referrals

Awareness, Advertising, Informing & Education Oriented
Activities
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13 | # of Fact Sheets
14 | # of Advertisement Oriented Publishing of TTO

15 | # of National Scientific Research Projects Applied

16 | # of National Scientific Research Projects Accepted

17 | # of International Scientific Research Projects gz

18 | # of International Scientific Research Projects Axted

Total Amount of Scientific Research Project Budgets

Total Amount of Scientific Research Projects Income
(Overheads)

21 | # of Academicians in Scientific Research Projects

Scientific Research & Funds
=
({e]

The Ratio of Total # of Scientific Research Projédistal # of
Academicians

23 | # of Consultancy Agreements

24 | Amount of Consultancy Research Expenditures

25 | Amount of Income Generated from Consultancy Agregmen

26 | % of Consultancy Income Relative to Total Researchrire

27 | # of Collaborative Research Agreements

28 | Amount of Collaborative Research Expenditures

Amount of Income Generated from Collaborative Redearc
Agreements

% of Collaborative Research Income Relative to Totaedech
Income

31 | # of Contracted Research Agreements

32 | Amount of Contracted Research Expenditures

Amount of Income Generated from Contracted Research
Agreements

% of Contracted Research Income Relative to Totald&else
Income

35 | # of Technical Services Executed

University and Industry Collaboration

36 | # of Academicians in University-Industry CollaboaatiProjects
37 | # of Companies & Other Entities that TTO Generatesine

38 | Length of Client Company Relationships
Total Amount of University-Industry Collaborationdpect
Budgets

Total Income Generated from University-Industry @bbration
Projects (Overhead)

40

41 | # of Invention Disclosure

42 | # of Academicians that Disclosed Invention

43 | # of Patent Application
44 | # of Patents Granted

IPR Management
Licensing Activities

45 | Amount of Legal Expenditures on Protection of IP
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46 | # of Licensing Agreement

47 | # of Active Licenses

48 | Amount of Licensing Income

49 | # of Products Arose from Licenses

50 | # of Entrepreneurs in Incubation

51 | # of Entrepreneurs in Pre-incubation

# of Entrepreneurs Having Operational Possibili8epports
(education, business mentor etc.)

# of Entrepreneurs Having Physical Possibilitiepf®uts
(office, infrastructure etc.)

54 | # of Start-up Companies Formed

55 | # of Successful Start-up Companies

56 | # of Start-up Companies Realized a Capital Increase

57 | # of Start-up Companies Ceased Operation

58 | Market Value of Start-up Companies

59 | Amount of Revenues Start-up Companies Generated
60 | Amount of External Investment Raised to Start-up Camigs

61 | # of Spin-off Companies Formed

62 | # of Successful Spin-offs Companies

63 | # of Spin-off Companies Realized a Capital Increase

64 | # of Spin-off Companies Ceased Operation

65 | Market Value of Spin-offs Companies

Commercialization and Entrepreneurship Operations

66 | Amount of Revenues Spin-off Companies Generated

67 | Amount of External Investment Raised to Spin-offs @amnies

68 | # of New Commercial Products Created

69 | Amount of Seed Capital Invested Annually

Total Amount from Royalty Incomes (Licenses, Spifso$tart-
ups)

71 | Amount of Annual TTO Budget
72 | Share of TTO Budget (From Total Incomes)
# of Full Time Professional of TTO

TTO
~
w

74 | Amount of Increase in Revenues

75 | Amount of Decrease in Operating Costs

76 | # of Investments of PRO (For University, PRO etc.)
77 | Amount of Investments of PRO (For University, PRQ)etc

78 | Graduation Rate of Students (For University, PRO etc.
79 | Hire Rate of Graduated Students (For University, RRO)
80 | # of Published Articles (For University, PRO etc.)

81 | School Size (For University, PRO etc.)

University
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2. On measurement of TTO performance, in additionh® duantitative metrics,
qualitative metrics are also used. These indica@mes important for the
measurement of the issues such as; the level tfuin@nalism, management,
policies, strategies, processes and impacts. Acgprib you which of these
metrics should be used as an indicator on measthegerformance of a TTO?

No Qualitative Metrics 1 2 3 4 5
1 | University / PRO's Support to TTO
University / PRO's Strategy and Policy for TTO

3 | University / PRO's Integration with TTO

Organizational Structure of TTO (institutionalisprpcesses,
procedures, mechanisms etc.)

5 | Human Capital and Quality

[)]
.Q
g 6 | Financial Sustainability
o 7 | Resource Accessibility and Management
=
8 8 Quality and Efficiency of Partnerships and Relahups with
c_:u Stakeholders in University / PRO
o
9 Quality and Efficiency of Partnerships and Relahips with

Stakeholders in Industry

Economic Development (TTO's economic benefit and
10 | contribution that is provided in the ecosystemmif/arsity and
neighborhood industry)

Public Benefit (Impacts and consequences of addie Waat
11 | TTO activities generate in university, industry arber public
areas)

3. At this part, please suggest new metrics that doégxist on the list and should
be used on the measurement of TTO performance? céougive a short
commentary for your metric also.
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B. DETAILED STATISTICAL RESULTS

TTO Manager Results

I - <o | o |70 [ 170 [ 10 [ 170 [ 110 [ 170 10

No Quantitative Metrics 1 2 3 4 5 6 7 8 9 | 10
1 #ofSer’mnars,Meetlngs,Coursesand 25 0 55 | 75 | 25 |100] 75 | 75 | 50 | 75
o Education Programs Held
£ | 2 | #of Workshops, Trade Shows and 100| o | 25 |75 | 75 |100| 75 | 75 | 75 | 75
S Fairs
g # of People, Students Attended to
g 3 | Courses, Seminars, Education 75 0 25 0 25 [ 100 | 25 75 | 50 75
2 Programs
2 # of People Met at Events Which Led
2 | 4 |toOther Knowledge Transfer 50 0 0 25 | 100 | 25 0 75 | 50 | 75
‘§ Activities
-]
S| Inco_meGenerate_dfromCourses, 75 0 25 | 25 0 0 75 | 50 | 50 | 25
] Seminars, Education Programs
Y -
(=
£ls AmountofEduc.at|onTTOPersonel 25 | 50 | 25 | 100|100 1200 75 | 75 | 75 | 75
s Have Annually (in hours)
E | 7 | #of Telephone Calls 0| o|o0o|o0]|o0]|oO0]|oO0]5]50]25
b
g 8 | # of Company Visits 25 | 100 | 25 0 75 | 100 | 75 | 100 | 75 75
§ 9 |# of Newsletters 25 | 25 | 25 | 25 | 75 (100 | 75 | 75 | 50 | 75
]
< | 10 | # of Assistance 10 | 100 | 75 0 | 75100 0 | 75| 75 | 50
()
wv
2 | 11 | # of Database Searches 75 | 100 | 25 | 25 | 75 | 25 0 50 | 50 | 50
(]
‘3" 12 | # of Referrals 100 | 25 | 25 | 25 | 75 | 75 0 50 | 50 | 50
<
13 | # of Fact Sheets 0 0 25 | 25 | 50 0 0 50 | 50 | 50
14 # of Advertisement Oriented 50 0 25 25 | 75 | 100 75 75 | s0 50

Publishings of TTO

15 | # of National Scientific Research 100 [ 100 | 75 | 75 | 100 | 100 | 100 | 100 | 100 | 75
Projects Applied

16 | # of National Scientific Research 100 [ 100 | 75 | 75 | 100 | 100 | 100 | 100 | 100 | 75
Projects Accepted

17 #oflnternat|9nal Scientific Research 100 | 100 | 75 | 75 | 100 | 100 | 100 | 200 | 50 | 75
Projects Applied

18 #oflnternatlonalSC|ent|f|cResearch 100 | 100! 75 | 75 | 100 | 100 | 100 | 100 | 50 | 75
Projects Accepted

19 TotélAmountof Scientific Research 100!l 75 | 75 | 75 | 75 | 100 | 100 | 100 | 50 | 75
Project Budgets

20 Tot?IAmountof Scientific Research 100! 50 | 25 | 75 | 25 | 100 | 100 | 1200 | 75 | 75
Projects Income (Overheads)
21 | # of Academicians in Scientific 75 | 50 | 25 | 75 | 50 | 100 | 100 | 100 | 75 | 75
Research Projects

The Ratio of Total # of Scientific
22 | Research Projects / Total # of 75 0 75 | 75 | 50 | 75 | 75 | 100 | 75 75

Academicians

Scientific Research & Funds

g 23 | # of Consultancy Agreements 100 | 75 | 75 | 25 | 25 | 100 | 75 | 100 | 75 75
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IPR Management & Licensing Activities

Commercializatio

2 AmounF of Consultancy Research 0 0 25 | 25 | 25 1100 | 75 | 100 | 75 | 75
Expenditures

25 Amount of Income Generated from 100150 | 75 | 25 | 25 | 100! 75 | 100 | 75 | 75
Consultancy Agreements
o -

2% % of Consultancy Income Relative to 75 150 | 75 | 25 | 25 | 75 o 100!l 75 | 75
Total Research Income

27 | # of Collaborative Research 25 | 0 | 75 | 75 | 100|100 | 75 | 100 | 100 | 75
Agreements

28 AmounF of Collaborative Research 25 0 75 | 75 1100 | 100 | 75 | 100 | 75 | 75
Expenditures

29 Amount of. Income Generated from 75 0 75 | 75 1100|100 | 75 | 100 | 75 | 75
Collaborative Research Agreements
o -

30 % of Follaboratwe Research Income 75 0 75 | 75 | 100 | 75 o 100l 75 | 75
Relative to Total Research Income

31 | # of Contracted Research 100 | 100 | 75 | 75 | 100 | 100 | 75 | 100 | 100 | 100
Agreements

32 AmounF of Contracted Research 0 0 25 | 75 1100 | 100 | 75 | 100 | 75 | 75
Expenditures

33 Amount of Income Generated from 100150 | 75 | 75 | 100 | 100 | 75 | 100 | 75 | 75
Contracted Research Agreements
0,

34 % of _Contracted Research Income 100| o 75 | 75 | 100 | 75 o 100l 75 | 75
Relative to Total Research Income

35 | # of Technical Services Executed 75 | 75 | 75 | 25 | 100 (100 | 75 | 50 | 75 | 75

3 | f of Academicians in University- 75 | 0 | 75 | 75 | 100|100 | 75 | 100 | 75 | 75
Industry Collaboration Projects

37 # of Companies & Other Entities that 75 11001 75 | 75 | 75 | 75 | 75 | 100 | 100 | 75
TTO Generates Income

3g | Lensth of Client Company 0 | 25| 75|75 1200]| 25| 0 | 75|50 75
Relationships

3g | Total Amount of University-Industry |, | 25 | 75 | 75 | 75 | 100 | 75 | 100 | 75 | 100
Collaboration Project Budgets
Total Income Generated from

40 | University-Industry Collaboration 100 75 | 75 | 75 | 75 [ 100 | 75 | 100 | 75 | 100
Projects (Overhead)

41 | # of Invention Disclosure 75 | 100 | 75 | 100 | 100 | 100 | 75 | 100 | 100 | 100

42 | # of Academicians that Disclosed 75 | 50 | 75 | 100 | 200 | 200 | 75 | 100 | 75 | 100
Invention

43 | # of Patent Application 75 0 25 | 100 | 100 | 100 | 50 | 100 | 100 | 100

44 | # of Patents Granted 75 [ 100 | 25 | 75 | 100 (100 | 75 [100| 75 | 75

a5 | Amount of Legal Expenditures on 25 | 25 | 25 | 75 | 100 | 200 | 50 | 100 | 75 | 100
Protection of IP

46 | # of Licensing Agreement 100 | 100 | 100 | 75 | 100 | 100 | 100 | 100 | 100 | 75

47 | # of Active Licenses 100 | 100 | 100 | 75 | 100 | O 0 [ 100 | 75 75

48 | Amount of Licensing Income 75 | 100 | 100 | 75 | 100 | 100 | 100 | 100 | 75 75

49 | # of Products Arose from Licenses 50 [ 100 | 25 | 75 | 100 | 25 0 | 100 | 75 | 100

50 | # of Entrepreneurs in Incubation 100 | 100 | 75 | 100 | 100 | 100 | 75 | 100 | 100 | 100

51 | # of Entrepreneurs in Pre-incubation | 100 | 100 | 75 | 100 | 100 | 100 | 75 | 100 | 100 | 100
# of Entrepreneurs Having

52 | Operational Possibilities/Supports 100 | 75 | 75 | 100 | 100 | 100 | 75 | 100 | 75 | 100
(education, business mentor etc.)
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110

University

# of Entrepreneurs Having Physical

53 | Possibilities/Supports (office, 100 | 50 | 75 0O (100|100 | 75 | 100 | 75 75
infrastructure etc.)

54 | # of Start-up Companies Formed 100|100 | 75 | 75 | 100 | 100 | 75 | 100 | 100 | 100

55 | # of Successful Start-up Companies 100|100 | 75 | 75 | 100 | O 0 | 100 | 75 | 100

56 # of.Start-up Companies Realized a 1001 50 | 75 | 75 | 100 | 25 o 100! 50 | s0
Capital Increase

57 | # of Start-up Companies Ceased 50 | 0 | 75 |100|100| 75 | 25 | 100 | 75 | 75
Operation

58 | Market Value of Start-up Companies 50 0 75 0 75 | 25 0 |100| 50 | 50

59 | Amount of Revenues Start-up 50 | 50 | 75 | 0 | 75 | 25 | 25 | 100 | 50 | 50
Companies Generated

go | Amount of External Investment 75 | o | 75 |100| 75 | 75 | 75 |100| 75 | 75
Raised to Start-up Companies

61 | # of Spin-off Companies Formed 100 {100 ( 75 | 75 | 75 |[100 | 75 | 100 | 100 | 75

62 | # of Successful Spin-offs Companies 100|100 | 75 | 75 | 75 0 0 |100| 75 | 50

63 # of.Spm-off Companies Realized a 100050l 75 | 75 | 75 | 25 o 100! 50 | s0
Capital Increase

64 | O Spin-off Companies Ceased 50 | 0 | 75 |100| 75 | 75 | 25 | 100 | 75 | 75
Operation

65 | Market Value of Spin-offs Companies | 50 0 75 0 75 | 25 0 | 100 | 50 | 75

66 | Amount of Revenues Spin-off 50 | 50| 75| 0 | 75 | 25 | 25 | 100 | 50 | 75
Companies Generated

g7 | Amount of External Investment 75 | o | 75 |100| 75 | 25 | 75 |100| 75 | 75
Raised to Spin-offs Companies

gg | f of New Commercial Products 75 | 100 | 75 | 100 | 100 | 25 | 25 | 100 | 75 | 75
Created

69 Amount of Seed Capital Invested 0 25 | 75 | 25 100 25 | 25 | 100 | 50 | 75
Annually

70 | Total Amount from Rovalty Incomes |, 5 | 16 | 75 | 100 | 100 | 25 | 75 | 100 | 75 | 75
(Licenses, Spin-offs, Start-ups)

71 | Amount of Annual TTO Budget 75 | 100 | 75 75 | 100 | 100 | 75 | 100 | 75 75

7 Share of TTO Budget (From Total 75 150175 1 75 | s0 | 25 | 25 | 100 | 75 | 75
Incomes)

73 | # of Full Time Professional of TTO 75 | 75 | 75 | 50 | 75 |100| O |100| 75 | 75

74 | Amount of Increase in Revenues 75 | 50 | 75 | 25 | 75 | 25 | 25 | 50 | 75 50

75 Amount of Decrease in Operating 25 0 75 0 75 25 25 50 | 50 25
Costs

76 | # of Investments of PRO (For 25 | 75| - |25 | 75|25 | 0 |100] 75 | 75
University, PRO etc.)

77 Am.ount. of Investments of PRO (For 2 | 75 : 75 | 75 | 25 o 100!l 75 | 75
University, PRO etc.)

78 Grallduatllon Rate of Students (For 0 0 0 0 25 | 25 0 75 0 0
University, PRO etc.)

79 le_e Rat_e of Graduated Students (For 0 25 0 0 2 | 25 0 75 0 0
University, PRO etc.)

80 # of Put?llshed Articles (For 0 0 75 0 25 11001 0 | 100! 25 0
University, PRO etc.)

81 | School Size (For University, PRO etc.) 0 75 | 75 | 75 | 100 | 100 { O | 100 | 50 0




Qualitative Metrics

No

Qualitative Metrics

University / PRO's Support to TTO

100 | 100

100

75

100

75

100

100

100

University / PRO's Strategy and Policy
for TTO

100 | 100

75

100

75

100

25

100

100

100

University / PRO's Integration with
TTO

100 | 100

100

100

100

25

100

100

100

Organizational Structure of TTO
(institutionalism, processes,
procedures, mechanisms etc.)

100 | 100

75

75

75

100

25

100

75

100

Human Capital and Quality

100 | 100

75

100

75

50

25

100

75

75

Financial Sustainability

100 | 50

100

75

100

100

75

75

75

100

Resource Accessibility and
Management

100 | 100

75

75

75

75

75

100

75

75

Quality and Efficiency of
Partnerships and Relationships with
Stakeholders in University / PRO

100 | 100

75

75

75

75

75

100

75

100

Quality and Efficiency of
Partnerships and Relationships with
Stakeholders in Industry

100 | 100

75

75

75

75

75

100

75

75

10

Economic Development (TTO's
economic benefit and contribution
that is provided in the ecosystem of
university and neighborhood
industry)

75

100

75

75

75

50

75

100

50

50

11

Public Benefit (Impacts and
consequences of added value that
TTO activities generate in university,
industry and other public areas)

75

100

112

75

75

75

50

75

100

50

50




Focus Group Results

¢ [No Quantitative Metrics M1 M2 | M3 | M4 M5
% 1 | # of Seminars, Meetings, Courses and Education Programs Held 25 | 25 (100 25 | O

-§ 2 | # of Workshops, Trade Shows and Fairs 25 | 75 [100| O 0

.g 3 # of People, Students Attended to Courses, Seminars, Education 25 | 25 [100] o 0

S Programs

é 4 iftfivl?;ai:sle Met at Events Which Led to Other Knowledge Transfer 50 | 75 1100 25 | o

é 5 | Income Generated from Courses, Seminars, Education Programs 25 0 [100| 50 | 25
% 6 | Amount of Education TTO Personel Have Annually (in hours) 50| 75|75|25| 0

E 7 | # of Telephone Calls 0 0 0 0 0

“_2 8 | # of Company Visits 0 |100| 50 [ 25| O

g’ 9 | # of Newsletters 25 (100 75 | O 0

% 10 | # of Assistance 25 (100|100 | 25 | 25
'§ 11 | # of Database Searches 50 |[100| O 0 | 25
g 12 | # of Referrals 50| 0 |75| 0 0

& | 13 | # of Fact Sheets 25 (75|75 0 | 0

2 14 | # of Advertisement Oriented Publishings of TTO 25 |{100| 75 | 25| O

Scientific Research & Funds
[=Y
(-]

Academicians

15 | # of National Scientific Research Projects Applied 25 (100|100 | 75 | 50
16 | # of National Scientific Research Projects Accepted 25 |100|100| 75 | 50
17 | # of International Scientific Research Projects Applied 50 | 100 | 100 | 100 | 25
18 | # of International Scientific Research Projects Accepted 50 [ 100 (100|100 | 50

Total Amount of Scientific Research Project Budgets 50 [ 100 (100|100 | 25
20 | Total Amount of Scientific Research Projects Income (Overheads) 75 100|100 | 100 | 50
21 | # of Academicians in Scientific Research Projects 75 |100| 75 | 75 | O
22 The Ratio of Total # of Scientific Research Projects / Total # of 75 150 | 75 | 100 | 50

University and Industry Collaboration
N
~N

23 | # of Consultancy Agreements 25 | 75 100|100 | 50
24 | Amount of Consultancy Research Expenditures 25 | 75 |100| 50 | 50
25 | Amount of Income Generated from Consultancy Agreements 25 | 75 | 100 | 100 | 50
26 | % of Consultancy Income Relative to Total Research Income 25 | 75 | 100 | 50 | 50

# of Collaborative Research Agreements 50 [100| 75 | 25 | 25
28 | Amount of Collaborative Research Expenditures 50 |100| 75 | 25 | 25
29 | Amount of Income Generated from Collaborative Research Agreements | 50 [ 100 | 75 | 75 | 50
30 | % of Collaborative Research Income Relative to Total Research Income 75 | 75 | 75 | 50 | 50
31 | # of Contracted Research Agreements 75 [ 100 | 100 | 100 | 50
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IPR Management & Licensing Activities

Commercialization and Entrepreneurship Operations

32 | Amount of Contracted Research Expenditures 75| 75 [100| 75 | 50
33 | Amount of Income Generated from Contracted Research Agreements 75 | 75 [ 100|100 | 50
34 | % of Contracted Research Income Relative to Total Research Income 75 | 75 |100| 50 | 50
35 | # of Technical Services Executed 50 | 25 [100| 25 | 75
36 | # of Academicians in University-Industry Collaboration Projects 50 | 75 | 75 [100| 25
37 | # of Companies & Other Entities that TTO Generates Income 75|25 | 75 | 75 | 100
38 | Length of Client Company Relationships 75| 75 |100| 50 | 75
39 | Total Amount of University-Industry Collaboration Project Budgets 50 (100 (100 | 75 | 100
40 Total Income Generated from University-Industry Collaboration 50 | 75 1100 75 | 100

Projects (Overhead)

41 | # of Invention Disclosure 75 | 75 | 100 | 100 | 50
42 | # of Academicians that Disclosed Invention 75 | 75 | 75 | 100 | 25
43 | # of Patent Application 100( 75 | 75 | 100 | 25
44 | # of Patents Granted 100 | 100 | 100 | 100 | 25
45 | Amount of Legal Expenditures on Protection of IP 50 [100| 75 | 50 | 25
46 | # of Licensing Agreement 100 | 100|100 | 100 | 100
47 | # of Active Licenses 100 | 100 | 100 | 50 | 100
48 | Amount of Licensing Income 100 | 75 | 100 | 100 | 100
49 | # of Products Arose from Licenses 100 | 75 {100 | 75 | 100
-]

50 | # of Entrepreneurs in Incubation 100| 75 |{100| 75 | O

51 | # of Entrepreneurs in Pre-incubation 100|100|100| 75 | O

2| fof e o Comon s/ gy L1 75| 75 |

53 f#of Entrepreneurs Having Physical Possibilities/Supports (office, 50 1100l 75 | 25 | o

infrastructure etc.)

54 | # of Start-up Companies Formed 75 |75 | 75 | 75 | 25
55 | # of Successful Start-up Companies 75| 75 | 75 | 75 | 100
56 | # of Start-up Companies Realized a Capital Increase 75 | 50 | 75 | 100|100
57 | # of Start-up Companies Ceased Operation 50 | 25 | 75 | 75 | 100
58 | Market Value of Start-up Companies 50 | 50 | 75 | 100 | 100
59 | Amount of Revenues Start-up Companies Generated 50 | 50 [ 75 | 50 | 100
60 | Amount of External Investment Raised to Start-up Companies 50| O | 75 |100 | 100
61 | # of Spin-off Companies Formed 50 | 75 | 75 | 100|100
62 | # of Successful Spin-offs Companies 50 | 75 | 75 | 75 | 100
63 | # of Spin-off Companies Realized a Capital Increase 50 | 50 | 75 | 100 | 100
64 | # of Spin-off Companies Ceased Operation 50 | 25 | 75 | 75 | 100
65 | Market Value of Spin-offs Companies 50 | 50 | 75 | 100 | 100
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66 | Amount of Revenues Spin-off Companies Generated 50| 75 | 75 | 50 | 100
67 | Amount of External Investment Raised to Spin-offs Companies 50 | 25 | 50 | 100 | 100
68 | # of New Commercial Products Created 100| 75 | 75 | 50 | 100
69 | Amount of Seed Capital Invested Annually 50 | 50 | 50 | 75 | 100
70 | Total amount from Royalty Incomes (Licenses, Spin-offs, Start-ups) 75| 75 |100| 75 | 100
]
71 | Amount of Annual TTO Budget 100 | 75 | 100|100 | 100
72 | Share of TTO Budget (From Total Incomes) 100 | 75 | 100 | 50 |100
E 73 | # of Full Time Professional of TTO 100 | 75 {100 | 75 | 100
74 | Amount of Increase in Revenues 100 | 75 [100| 75 | 100
75 | Amount of Decrease in Operating Costs 100 | 50 | 100 | 25 | 100
]
76 | # of Investments of PRO (For University, PRO etc.) 75 | 25 [100| 25 | 75
77 | Amount of Investments of PRO (For University, PRO etc.) 75 | 75 [100 | 25 | 75
% 78 | Graduation Rate of Students (For University, PRO etc.) 0 0 | 25|25 | 25
% 79 | Hire Rate of Graduated Students (For University, PRO etc.) 0 0 | 25 | 50 | 25
> 80 | # of Published Articles (For University, PRO etc.) 50 | 75 | 50 | 50 | 25
81 | School Size (For University, PRO etc.) 25 | 50 | 50 | 75 | 25
No Qualitative Metrics
1 | University / PRO's Support to TTO 100 {100| 50 | 75 | 50
2 | University / PRO's Strategy and Policy for TTO 100|100 | 50 | 75 | 100
3 | University / PRO's Integration with TTO 100|100 | 50 | 50 | 75
4 Organizational Struct.ure of TTO (institutionalism, processes, 50 | 100! 50 | 50 | 100
" procedures, mechanisms etc.)
% 5 | Human Capital and Quality 100 | 75 |100| 50 | 75
§ 6 | Financial Sustainability 100| 75 | 100 | 75 | 100
E; 7 | Resource Accessibility and Management 75 | 50 (100 | 75 | 100
g 8 gltl;ilétr:/oailg:rffi::clijenr;\c/\ér(;;‘tyP;r;;grships and Relationships with 75 | 75 [100| 75 | 75
9 ?t:ilétg/o?gsrffi:clfgszt?; Partnerships and Relationships with 75 | 75 1100 75 | 100
1| SomcDevarment 110 oo bersf s ontinten 1t |25 |7 100 50 | 10
1| bl et (o g omsgrces fagded b U0 o | s0 100 75 |10
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C. TURKISH SUMMARY

Universite teknoloji transferi son yillarda bir &kin bilimsel ve ekonomik olarak
kalkinmasinda diinyada son derece énemli bir kavralne gelmgtir. Universitede
Uretilen yeni bilgi ve teknolojinin ticari bir Urliya da servise dorébilmesi,
toplumsal fayda icin katma ger ollsumu ve sosyoekonomik kalkinmanin elde
edilebilmesi acisindan ¢ok 6nemli bir hale gstmi Bu, ayrica bilgi destekli bir
ekonominin gekftirilebilmesi icin de mihim bir etkendir. Teknoldjiansfer ofisleri
(TTO) ekosistemde universite teknoloji transferyiiriten ana kuruklar olarak
karsimiza ¢ikmaktadir. TTO’lar ara yuz yapilarindakriduslar olarak, Universite-
sanayi §birli gini, aratirma sonuclarindan elde edilen fikri haklarin tiegmesini ve
son olarak da bilgi ve teknoloji tabanli yeni firlawan olusturulmasinda aktif olarak
gorev almaktadirlar.

Gegctigimiz kirk yillik sure zarfinda TTO’lar hem ABD hede Avrupa’da kendilerine
has model ve sistemleri ile yayilim gostegienidir. Bugiin neredeyse butin gatis
Ulkeler Gniversitelerinde Uretilen bilgi ve teknglierin ticarilesme slemini TTO ve
benzeri kurulglar vasitasiyla yapmaktadir. Geliekte olan Ulkeler de bu sireci
gerceklgtirmek adina ¢gtli adimlar atmg olup, TTO ve benzeri yapilarin glumunu
saglayacak politikalar gegtirerek Universite teknoloji transferinin  glumunu
sgilamaya calmaktadir. Gelimekte olan bir Ulke olarak Turkiye ise TTO’larin
kurulumu ve cakmasi kapsaminda 10-15 yillik bir tarihe sahiptirzelikle
TUBITAK'In olusturmus oldugu 1513 Teknoloji Transfer Ofislerine Yonelik Destek
Programi ile bugun dlkenin gdi boélgelerinde 75’in Gzerinde TTO, bir Universit

birimi ya da 6zekirket olarak faaliyet gostermektedir.

TTO’lar ve onlarin ortaya koymuolduklari calsmalar bilimsel ve teknolojik
kalkinmanin elde edilebilmesi icin gercekten kribk etken oldgundan, onlarin
performanslarinin olgtlmesi il olabilmeleri agisindan dnemli bir husus halin
gelmistir. TTO’larin Universite ekosisteminde an fikri haklari ve bgarili is
fikirlerini takip ederek ticarilgtirebilmesi icin, TTO’lar bir¢cok faaliyetinde veriibir
sekilde calgsmali, ¢aitli kaynaklara ulallmasi ve bunlarin yénetimi hususunda etkin

olmali ve hem Universite hem de sanayi ekosisteenyaat alan mgierilerine yutksek
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kalitede servis sunabilmelidir. Bu kapsamda TTQgrerformansinin 6l¢cilimesi gok
onemlidir. CUnklU bu sayede, Universite yonetimlstitecle alakal bir takim kamu
kuruslulari ve TTO’larin bizzat kendileri performanskadan, bgari dizeylerinden ve
eksikliklerinden haberdar olabilecek ve bunglbalarak ileriye donuk iyilgtirme ve
gelisme olanaklari yakalayabilecektir.

TTO’larin performansinin 6lcimi gayet kagkabir husus olmaklar beraber, diinya
Uzerinde bu slemin uygulayicilarinin kullandiklari birgcok farkimetot ve arag
bulunmaktadir. Bu konuyla alakali iki temel soruetaikmaktadir: Olgiim nasil
yapilmali? Ve o6lctimsleminde hangi metrikler kullaniimalidir? Literatérd TO’larin
performanslarinin élcimi hususunda ABD ilgittieAvrupa ve Asya ulkelerinde hem
nicel hem de nitel metotlar kullaniimaktadir. gBi bir taraftan, bu slem igin
TTO’larin faaliyet gosterg@ Ulkenin i¢ dinamiklerinin de hesaba katiimasi onarz
etmektedir. Bilindgi Gzere, gelimis Ulkelerde bilim, teknoloji ve yenilik sistemleri
daha fazla olgunkmis ve gelsmis durumdadir. Buna I olarak bilgi ve teknoloji
transferi yapan ara yluz yapilarn ve bu yapilarinfggeanslarinin 6lgulebilege
sistemler ve uygulamalar da getis durumdadir. Ancak galinekte olan ulkelerde
henliz tam olarak olgurjamams bilgi, teknoloji ve yenilik sistemlerinden 6turd
teknoloji transferi yapan yapilarin kurulumu vgetilebilmesi gelgmis Ulkelere
nazaran daha problemli olabilmektedir. Bunglbalarak bu yapilarin performansinin
Olcimi hususu da daha kagwabir hale gelmektedir. Ayrica gethekte olan
Ulkelerin bircok sistemi ve altyapisi ggiiis Ulkelerinki kadar olgunkamadgindan ve
bu Ulkelerin teknoloji transferi ekosistemlerinde takim kendine has dinamikler
barindirmasindan dolayi, halihazirda teknoloji $fannin Olciminde geimis
Ulkelerde kullaniimakta olan 6lcim modellerinin llamimi, gelsmekte olan Ulkeler
icin iyi bir secenek olmayabilir. Bu modellerin gehekte olan Ulkelerde @goudan
kopyalanarak kullanimi gakli sonuclar dgurmayabilir. Sonug olarak, gou ve etkin
Olcim modellerinin tanimlanabilmesi igin gahiekte olan Ulkelerin durumlarini ve
sanayi ile Universite ekosisteminin bilimsel vertekjik kapasitesi, bu cevrelerden
gelen ve fikri haklarin temelini ofturan bilgi aksinin yggunlugu, bu alandaki hukuk
sistemi ve dier prosedirler vb. gibi kendilerine has dinamikierhnesaba katan
spesifik 6lcim modelleri tanimlanmalidir. Bu kapsinibazi gedimis ve gelsmekte
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olan ulkelerin bu alandaki ¢cafnalarinin ve modellerinin incelenmesi 6nemli bimad

olarak kagimiza ¢cikmaktadir.

Turkiye bircok tlkeye nazaran TTO’lar hakkinda daka bir tarihe sahip olsa da,
barindirdgi TTO sayisi bircok Ulkeden fazladir. Bu husustecdk farkli kamu
kurulusunun politikalar ve bu kapsamda tanimfaddestek mekanizmalari etkili
olmustur. Turkiye’nin bilimsel ve teknolojik kalkinmayaddi sekilde ihtiya¢ duymasi
ve hatiri sayilir miktarda universitesinde TTO bwhasindan dolaylr, TTO’larin
performansinin olciimesi konusu Turkiye icin dekaéinemli bir argtirma konusu
olmustur. Tarkiye’nin gelsmekte olan bir Ulke olarak kendine has dinamikierin
hesaba katan ve teknoloji transfer ekosistemindisge ve etkinlik kazanmasini
sglayacak dgru ve Eglevsel bir performans dlcim sistengatie ihtiyac
duyulmaktadir. Bu cercevede, bu tezin amaci Tuir#geteknoloji transferinin
performans 6lcimunde kullanilabilecek metriklerribdiran kullangli ve sistematik

bir performans 6lcim modelinin ortaya ¢ikartiimasionerilmesidir.

Literatiirde teknoloji transferinin Olcilmesi husoda gayet az sayida kaynak
bulunmaktadir. Bu kaynaklarin da ¢ok buyuk bir kigtonuyla alakali gefimis
Ulkelerde yapilmy argtirmalardan olgmaktadir. Bu ardirmanin ge§mekte olan bir
ulke icin yapilmasi, agirmanin ve sonuclarinin alaninda yenilik¢i olatkébn
acisindan buyuk 6nemstenaktadir. Literattr taramasi kapsaminda dncebkig ve
teknoloji transferinin tanimi, tarihi ve tarleri kasunda kisa bir giriyapilmstir. Daha
sonra ise bu alanda dinya uzerinde kullanilan naetge metrikler incelenngiir.
Teknoloji transfer performansinin dl¢iimesi konwdaiki farkli yaklgim on plana
ctkmaktadir. Bunlar kisaca sayisal gostergelerntamyla izlenebilen nicel yakjan

ve sayisal gostergeler aragiyla izlenemeyip daha farkli uygulamalar gerektinge!
yaklasimdir. Argtirmada her iki yaklgma ait metrikler literatir taramasi sonucunda

elde edilmgtir.

Literatir taramasinin ilksamasinda sayilarla 6lcim yapabilmeye olanagitagan

nicel metrikler argtirlmistir. Bu kapsamda AUTM, ACCT, Pro-Ton gibi dinya

Uzerinde aktif olarak faaliyet gosteren kokllu datnoloji transfer platformlarinin

kullandigl metrik setlerinden yararlanilgtir. Buna ek olarak ABD, Avrupa ve
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Asya’daki teknoloji transfer ofislerinin, bunlarmiaaliyetlerinin ve performanslarinin
Olcimi konusunda yazilan bircok makaleden de yawdrhstir. Bu cercevede,
literatlr taramasi vasitasiyla toplanan kaynaklargkrarlanilarak toplamda 81 adet
nicel metrik belirlenmitir. Yine literatur taramasi sonucunda bu metrilek olarak
dunyanin c¢gtli yerlerindeki TTO’larin performansinin 6lgimuiaéullaniimakta olan
11 adet nitel metrik de belirlengtir. Bu metrikler sirasiyla; Farkindalik, Tanitim,
Bilgilendirme ve Eitim Amach Faaliyetleri, Bilimsel Argtirma ve Fonlar,
Universite-Sanayilsbirli gi, Fikri Sinai Mulkiyet Haklari Yonetimi ve Lisareina
Faaliyetleri, Ticarilgme ve Girgimcilik Hizmetleri, TTO Metrikleri, Universite
Metrikleri ve Nitel Metrikler baliklari altinda gruplandiriingtir. Bttin metrikler
ayrica analitik bir bakiacisi sunabilmesi acisindan kullaniimakta gldbolge ve

Ulkelere gore de gruplandiriligtir.

Literatirde bulunan nicel ve nitel metriklerin blEhmesine ek olarak, bir takim
gelismekte olan ulkeler detayli olarak incelmetimi Brezilya, Cin Hindistan ve Rusya
ulkelerinin olyturdusu bu inceleme kapsaminda ilgili tGlkelerin, teknolwansferi
gecmileri, TTO yapilar ve varsa bunlarin élcimine ydnsistemler, tlkelerin bu
alana taalluk eden hukuksal altyapilari vb. gibsuslar incelenni Son olarak
Turkiye 0Ozelinde detayl bir inceleme yapiymwve bu dlkeler Tarkiye ile ilgili
konularda kiyas edilngiir.

Literatiir taramasi sonrasinda bir takim sonugléagilmistir. Oncelikle Turkiye'de
TUBITAK araciliglyla TTO'larin performansinin 6lguimi icin tanimlanaetriklere
bakildginda, bu metriklerin bir kismi ger Ulkelerle ortak olarak kullaniimasina
karsin, bir kismi hi¢c kullaniimamakta ve bir kismi issadece Turkiye'de
kullaniimaktadir. Mesela TTO metrikleri, Universitaetrikleri ve nitel metrikler
Turkiye’de kullanilmamakta olup, Bilimsel Agmrma ve Fonlar bolimuadndeki
metrikler ise sadece Tirkiye'ye has metrikler dkagéme gikmaktadirikinci olarak,
bazi gelymekte olan Asya llkelerinde rastlanan durumun aksifiirkiye hicbir
gelismis tlkenin kullandgl bir metrik setini kullanmamaktadir. Ugiincu olarakel
metriklerin  kullanimina olanak gkyabilecek bir yaklgm Turkiye'de

bulunmamaktadir ve bu tarz metrikler kullaniimanaakt. Nitel metriklerin kullanimi
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nicel metrikler kadar kolay ve aglar olmadgindan bu hususta bir takim zorluklar
ile kasilasiilmasi muhtemeldir. Ancak bu metrikler ABD ve bikcAvrupa ulkesinde
yaygin olarak kullanilmaktadir. TTO performansinidhcimine yoénelik, nicel
metrikler aracigiyla oOlcilemeyecek bircok 0Onemli noktanin tespiénd
kullanilabilecek nitel metrikler performans oOlcimacisindan ¢ok o6nemli

gorulmektedir.

Tarkiye'nin diger tlkeler ile metriklerin kullanilmasi hususundasan farklarina ek
olarak bir takim karakteristik 6zellikleri de mevtur. Mesela Turkiye’'de kurgulanan
TTO modeli ABD ve bazi Avrupa ulkelerindeki modetlen farklilik gostermektedir.
Ticarilesme ile alakali modillere ek olarak Turkiye'’deki TTada, Farkindalik,
Tanitim, Bilgilendirme ve Eitim Amagcli Faaliyetleri, Bilimsel Argtirma ve Fonlar
ve Universite-Sanayisbirligi moddlleri de eklenngtir. Bu moddiller Universite ve
sanayiden gelen bilgi afnin kapasitesinin artirilmasi amaciyla tanimlagmi
Cunkt TTO'larin ticarilgtirme faaliyetlerinde bulunabilmesi Universite vanayi
cephelerinden gelen yeni bilgi ve teknolojiler bairan girdilerine ihtiyac
duymaktadir. Bu faktorlere Turkiye'nin gginekte olan bir Ulke olmasindan ileri
gelen bazi faktorler de eklegthde, yukarida 6zetlensbircok Turkiye'ye 6zegartin
dikkate alindg nitel ve derinlemesine bir catnanin yapilmasi gege ortaya

ctkmaktadir.

Literatiirde yer alan Btuklar ve varsayimlar dahilindesagidaki argtirma sorulari

olusturulmustur:

e Turkiye’de bulunan TTO’larin performanslarinin  dipiésinde hangi
metrikler kullaniimahdir?
o Diger ulkelerde kullaniimakta olan metrikler Turkiye’dbulunan
TTO’lar icin uygun mudur?
0 Halihazirda TUBTAK tarafindan kullanilmakta olan metrikler Tirkiye
icin uygun mudur? Dgsmeleri gerekli midir?
0 Nicel metriklere ek olarak nitel metrikler de TTGQerformansi igin
kullanilmalr midir?
o Bu surec icin literatirde bulunmayan yeni metrildetistirilebilir mi?
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Bu kadar kapsamli ve tlkemgartlarinda daha 6nce galmams bir argtirma konusu
icin, alanla ilgili Turkiye’nin kendine has i¢ dimaklerin derinlemesine analiz
yontemi ile ortaya cikarilmasi 6énemlidir. Bu nedeafratirma metodolojisi, birgcok
kaynaktan az sayida veri edinmek yerine, az sayagaaktan detayli, kapsamli ve
batltnleyici bilgi edinmeyi sdayan nitel analiz tGzerine kurgularghr. Nitel analiz
icin ise birden fazla sayida mulakat yontemi beminmsstir. Bu kapsamda
Tarkiye'deki teknoloji transfer ekosisteminin anaydalarinin katilm gosterege
birbirinden farkl iki adet grup okturulmustur. Ilk grup 10 adet TTO yoneticisinden
olusturulmuwtur. TTO’larin secimi TUBTAK'In 1513 Programinin ilk gailarinda
desteklenmekte olan TTO ve kurgludiger TTO’lara gore daha eski yillara dayanan
TTO’lar arasindan yapilstir. TTO yoneticileri Turkiye’de TTO tarafinda bu
alandaki en fazla birikim ve saha deneyimine sablpn kritik bir kitleyi
olusturmaktadir. TTO yoneticilerinin TTO kariyerleri é@sinde hem 6zel sektér hem
de kamu sektoru tecrubeleri bulunmaktadir. Yonetici bir kisminda akademi
deneyimi de bulunmaktadiikinci grup ise TUBTAK’in 1513 Programinin Yiriutme
Komitesini olgturan 5 adet Glyeden agn bir odak gruptur. Bttin Uyelerin programin
kuruldusu yildan itibaren TTO’larin secimi, @erlendiriimesi ve izlenmesi
sureclerinde yer almalari, onlari konu ile ilgilufkiye’de belki de en énemli bilgi
birikimine sahip kgiler durumuna getirmektedir. Odak grup tyelericimaminin hem
ozel sektor hem de kamu sektoril tecrubeleri bulktada. Uyelerin biyuk bir
kisminin akademi tecribesi ve ayni zamanda kemnlexit ticari teknoloji firmalari
da bulunmaktadir.

Literatir araciigl ile toplanan 92 adet metrik ile bir milakat formiusturulmustur.
Formda miulakat yapilacakskerden bu metriklerin kullaniimasi ya da kullandmasi
kapsaminda likert Olggne gore bir derecelendirme yapmalarl istegtimi Bu
metriklere ek olarak kilerden formda yer almayan yeni metrikleri tanimédam da
istenmitir. 1ki grubun mulakatlari da farkli zamanlarda yapslrolup, gruplar ve
Kisiler birbirlerinin sonuclarindan kesinlikle haberdalmamslardir. Mulakatlar
sonucunda toplanmi verilerin analizinde, kapsamli bir anlayisunulabilmesi
acisindan hem nicel hem de nitel tekniklerin kultig karma bir metot tasarimi
yapiimstir. Bu kapsamda ilk olarak mdulakatlarin sonuglkeonsolide edilmytir.
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Sonuglarin nicel teknikler kullanilarak yorumlanaiesi icin 7 adet istatistik
tanimlanmgtir. Bu 7 adet istatigie gore butin metrikler tek tek analiz edgtii
Istatistik sonuclarina ek olarak mulakatlar sonueusttie edilen nitel bulgular da
mevcuttur. Sonug olarak gtama sorularinin cevaplanabilmesi ve paydéarisleri
kullanilarak Turkiye'ye uygun bir metrik seti glurulabilmesi igin bu iki grup bulgu
kullaniimistir. Butiin metrikler bu iki grup bulguya gore ddtayir sekilde tek tek
yorumlanmg, iki adet grubun da sonuclari arasinda kapsamyilagtirmalar yapilmy

ve yapllan sentezler neticesinde her iki grup byagybre de 6nerilmesi uygun bulunan
metrikler 6nerilmgtir. Son gamada gruplarin gosleri neticesinde 6nerilen metrikler

arasinda nihai bir geerlendirme yapilngive argtirmacinin da gorlleri eklenmgtir.

Mulakat yapilan kiilerin belirtmis oldugu gorisler argtirmanin en 6nemli girdisini
teskil etmektedir. Bundan dolayr mulakat yapilasilkeirin belirtmis oldugu sonuglarin
gavenilirligi ve kisilerin sonuclar Gzerindeki arfiama dizeyi, ardirma sonugclarinin
sihhati ve gerceldi konusunda blyik 6nemstanaktadir. Bu sebeple mulakatlar
neticesinde elde edilen veriler guvenilirliklerirtest edilebilmesi igin bir derleyici
glvenebilirlgi analizine tabi tutulmgtur. Analiz kapsaminda hem TTO
yoneticilerinin vermg oldugu sonuclar hem de odak grup Uyelerinin veroidugu
sonugclar ayri ayri analiz edilgtir. Sonug olarak elde edilen guvenilirlik istatiberi,
her iki grup i¢in de yuksek ve guvenilirlik limitlearasinda ¢ikngj boylece elde edilen

bulgulari riske atacak bir durumla kaasiimamstir.

Arastirma sonucunda elde edilen ana bulgular TTO’lparformansinin élgtiimesiyle
alakali 6nemli sonuclar ortaya koystur. Ilk olarak literatirden elde edilen ve
milakatlar kapsaminda gruplara sorulan 92 adetktetr51 tanesi kullaniimak tzere
Onerilmis, 41 tanesinin kullanimi ise uygun bulunmgmn Uygun bulunmayan
metriklerin buydk bir kismi Farkindalik, Tanitimjld@dlendirme ve Eitim Amagcli
Faaliyetleri béliminde yer almaktadir. Universite sanayi ekosisteminde TTO’ya
karsi olan farkindaigin artirnimasi ve TTO’nun @er modidllerinde yer alan
faaliyetlerin etki alaninin artirilmasina yonelikkialiklerin dizenlenmesi 6nemli bir
faktor olmasina kam, gectgimiz 4-5 yillik stre zarfinda bu farkindalik ekdsiside

belli bir olgunluza ergtiginden dger modiillere odaklaniimasi beklenen bir durumdur.
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Ozellikle TTO’nun dger modiillerine kaulk gelen metrik bolimlerine bakimizda:
Bilimsel Arastirma ve Fonlar, Universite-Sandybirli gi, Fikri Sinai Muilkiyet Haklari
Yonetimi ve Lisanslama Faaliyetleri, Ticakiee ve Girgimcilik Hizmetleri
bolumlerindeki metriklerin birggu dnerilmi ve performans 6lguimu icin kullaniimasi
gerekli gortlmittr. Buna kagin, TTO Metrikleri béliuminde yer alan metriklerin
yarisindan fazlasi ve Universite Metrikleri boltndényer alan metriklerin biyuk bir
kismi dnerilmemtir. Bunun en blyuk sebebi bu bélimlerde yer alagtrikierin
blyuk bir kisminin Turkiye’de yer alan TTO’larinrdunu ile uyumsuz olmalarindan
kaynaklanmaktadir. Bunun yaninda TTO yoneticiled wdak grup tarafindan
tanimlanmg 7 adet yeni metrik de 6nerilgtir.

ikinci ana bulgu dier tlkelerde kullaniimakta olanlarinschda, sadece Turkiye'de
kullaniimakta olan metriklerin her iki grup taraflen da gayet yiksek oranlarla
Onerilmis olmasi ve yine Tirkiye’deki TTO’larin durumuna ugdg! icin bazi
metriklerin reddedilmesidir. Daha 6nce de belirildjibi Turkiye'nin gelsmekte olan
bir Ulke olmasi ve Turkiye’de kullanilan TTO modeh daha farkli olmasi gibi
sebeplerden ileri gelen bir takim karakteristik Ibderden kaynaklanan farkliliklar
degerleyiciler tarafindan dikkate alingwe metrikler de bu dgultuda 6nerilmgtir ya
da reddedilmitir. Bulgular neticesinde elde edilsnbu durum, ekosistemdeki ana
paydalarin argtirmada yer alan bu argiimani da destekladgostermektedir. Sonug¢
olarak gel§mekte olan Ulkelerde TTO performansinin dlcimuailakali tlkelerin
kendi 6zelinde dgerlendirme yapmak ve bu gierlendirme neticesinde de ulkelerin

kendilerine has durumlarini dikkate almanin geostaya gikmgtir.

Son olarak, bu agarmanin yenilik iceren taraflarindan birisi olaiteh metriklerin
tamaminin yuksek oranlarda her iki grup tarafindarkullaniimak tzere onerilgi
olmasidir. Bu metrikler ABD ve birgcok Avrupa uUlkede kullaniimasina gamen
ulkemizde metrik olarak kullanilmamaktadirlar. Akcalde edilen bulgular,
Ulkemizde yer alan ana paytirin bu metriklerin gereklifii hakkinda hem fikir
oldugunu gostermektedir. Bu metriklerin kullanimi nicaktriklere kiyasla her ne
kadar zor olsa ve bir takim kargnla nitel yaklgimlar gerektirse de, bu bolimde yer

alan batin metrikler, nicel metriklerin dlcemgidbircok hususu ve faktort dikkate
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alarak, TTO’larin performanslari hakkinda o6nemlirigdildirimlere olanak
sgilamaktadir. Bu husus o©nerilmelerindeki en buyik epelolarak kagmiza

ctkmaktadir.

Bu argtirma sonuclari itibariyle, gelinekte olan bir tlke olarak Turkiye'nin ilgili alan
ile alakali karakteristik 6zelliklerini de dikkatalarak, TTO’larin performansinin
Olgulmesinde kullanilabilecek bir metrik seti oriagikarmgtir. Bu setin ortaya
citkmasinda Ulkede yer alan ana palatan buyuk katkilari olmgive Tarkiye icin
kendi 6zelinde bir deerlendirme yapilngtir. TUBITAK, Bilim, Sanayi ve Teknoloji
Bakanlgl vb. gibi politika yapicilarin ¢gtli politika araclari ve bunlara yoénelik
gelistirme, deerlendirme gibi uygulamalarini yaparken Turkiye’rkkendine has
Ozelliklerini hesaba katmasi ¢ok onemlidir.sBa Ulkelerde gorulen ve alinan bir
takim uygulamalarin dgudan kullaniminin gdukli sonuclar Gretememe riski yiksek

gorulmektedir.

TTO performansinin 6lciminde kullanilabilecek nitaletriklerin - 6nemi  bu
argtirmada yer alan derinlemesine yapilan nitel blisgaa ile ortaya ¢ikngtir. Ancak
bu metriklerin kullaniminda ilk etapta, nicel mkterin kullaniminin aksine
zorluklarla kagilasilma olasilg1 yuksek olarak dgerlendirilse de, bu metriklerin TTO
performansi hakkinda gayabilecgi geri bildirimler ¢cok 6nemlidir. TTO’larin
performansini izlemek ile yetkilendirilgnikamu kurulglarinin bu metriklerin
kullanimi d@rultusunda inisiyatif gostermesi isabetli olaralgeldendirilmistir. Bu
kapsamda ilgili kurulglar 6lgciimlerde bu metriklerin de kullanilabilmegin mevcut
kapasitesini gedtirebilir ya da bu §i profesyonel bicimde yapabilecek ikinci bir
kurulusu dezerlendirici olarak yetkilendirebilir. Boylece bu ini&lerin de kullanimi

s&lanabilecektir.

Bir diger husus, bu agarmada yer alan metriklerin ve TTO performansinin

Olgumunde kullanilabilecek gier metriklerin her zaman igin TTO’lara yonelik 16z

degserlendirme aract sunmasidir. Turkiye’de bulunan TT¥Oneticilerinin bu

argtirmaya onemli katkilari olmyur. Bu husus ayni zamanda onlarin TTO

performansi olgtlmesinde dnemli fikirleri olglunu da ortaya cikargtir. Sonug

olarak belli metriklerin kullanilarak TTO’larin permanslarina yonelik bir 6z
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degerlendirme yapabilmesi her zaman i¢in TTO’lara ayderi bildirimler sunacak
ve bircok slrecini iyilgtirmesine ve geftirmesine imkan gdayacaktir. Dger bir
taraftan bu hususta TTO’lara ev sahiplyapan Universitelere de énemli gorevier
dismektedir. Turkiye’de yer alan TTO’larin neredeysamami bir Universite
icerisinde faaliyet gostermektedir. Bundan dolayivérsite yonetimleri TTO’lar
tzerindeki en etkili ve belki de tek yonetim mekamalaridir. Performans dlgimda icin
kullanilabilecek metriklerde yer alan aktivitelerbiiyik bir kismi Gniversitenin
TTO’ya sunmy oldusu imkanlar ve verdji destekler ile dgrudan ilskilidir.
Universitelerin TTO’lara sgayaca politik, stratejik ve operasyonel destekler,
universite ekosisteminin TTO ile uyumlu hale gétmesine yodnelik uygulamalar,
gerektginde TTO lehine yapilabilecek muidahaleler, TTO’lgm hayati 6nem
tasimaktadir. TTO’larin performansinin dlciimesi deuygulamalardan biri olabilir.
Unutulmamalidir ki, TTO’lara ev sahigliyapan universitelere, TTO’lari Gzerinden
yapabilecekleri bircok katki neticesinde kendi beéleyinde Uretilen bilgi ve
teknolojinin toplum tabanina yayilarak katmaeleolusturmasinda bircok kritik gorev

dismektedir.

Bu tez literatiire (ic ana boyutta 6nemli katkilaprpaktadirilk olarak, bu argtirma
gelismekte olan ulkelerde teknoloji transferi yapan kuglarin performansinin
Olcilmesi konusunda kapsamli ve derinlemesinermtia ortaya koyarak 6zgun bir
metrik seti ortaya ¢ikarrgtar. Bu ba&lamda arstirma, ihtiva ettgi metodoloji ve icerik
bakimindan 6zgun bir caina olarak literatiirde yerini alacaktir. Ayrica, tlemn
metrik seti, Turkiye'deki payddar icin TTO performansinin 6lgimunde bir taban
teskil edebilecektirikincisi, nitel bir yaklaimin sonucu olarak mulakatlar sonucunda
elde edilen veri, TTO performansi olcimundeki birdmelirleyici faktériin ortaya
citkmasina sebep olrstur. Bu faktorler literatlir taramasinin yani siféyrkiye’deki
teknoloji transfer ekosisteminin ana paglda vasitasiyla elde edilgtir. Literatiirde
rastlanan TTO performansinin 6lgimine yonelik yagilaz sayida c¢amanin
aksine, bu ardirma sadece nitel ya da nicel metrikleri konu aimga her iki metrik
grubunu da ge§mekte olan bir lkenin perspektifinden detayl alaele almgtir. Son
olarak, bu arglirma gelsmekte olan bir tlke olarak Turkiye'yi ele alan vieeh bir
yaklasimla TTO performansinin 6lcimi hakkinda llkedekia apaydalarin
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gortslerinin de dahil edildii ilk ve tek aratirmadir. Bu bakimdan bu atama,
ulkemizde yeni olgmaya balamis bakir bir argtirma alani i¢in gig niteliginde bir
calisma ve gelecekte bu alanda yapilabilecgedaragtirmalar icin bir kilometre ta

teskil edebilecektir.

Bu argtirmanin geniletilebilmesi ve bu alanda sonradan yapilabilecekt@malar

icin asagidaki oneriler gektirilmi stir.

Bu argtirma sonucu ortaya konan metrik setigkzmaratirmalara konu olabilecek
sekilde uygulayici kurulglar ya da TTO’lar tarafindan test edilebilir ve lban
sonucunda bir takim geri bildirimler @anabilir. Buna ek olarak, bu gtamada
Tarkiye'de yer alan TTO yo0neticileri ve konuyla kddi alaninda uzmanenis bir
odak grup kullanilmytir. Arastirmaya katilan payg&r arasinda hem akademisyenler
hem de firma sahipleri olmasina &, Ulkemizde teknoloji transfer ekosistemi ve
kaltara yayginlatikca bu tarz asdirmalara Universitelerin akademik Uyeleri ve
sanayide yer alip, TTO’lar ile cainakta olan firmalar da dahil edilerek pay#té@mesi
gengletilebilir. Son olarak ardgirma sonucu Onerilen nitel metriklerin Tarkiye'de
kullanimi hususu ciddi bir 6nem arz etmektedir. ggucevede, bu metriklerin TTO
performansinin 6lcimua dahilinde kullanimina yonetietot ve yaklgmlar iceren

aratirmalara ihtiyac duyulabilir.
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