
KK nowledge-based economy ideals and, parallel to this,
the will to transform current industrialized societies
into knowledge societies (Organization for Economic

Cooperation and Development [OECD], 1996) have echoed in
circles where increased development and welfare of states are

set as strategic goals for the 21st century. Dating back to post-
World War II (WWII) era, the endeavor to serve best to their
citizens and pursue national interests have been the focus of
competitive states; thus, this challenging goal sparked competi-
tion in science and technology all around the world (Mitchell,

Bu çal›flman›n amac›, üniversite-sanayi iliflkilerini aç›klamada kullan›lan me-
taforlar› araflt›rmakt›r. Metaforlar, örgüt analizinde elveriflli bir nitel araçt›r
çünkü bir örgütteki kat›l›mc›lar taraf›ndan kullan›lan metaforlar› ortaya ç›-
karmak ve bunlar› yorumlamak hem araflt›rmac›n›n kat›l›mc›lar›n gizli alg›-
lar› ve duygular›na ulaflmas›na izin verir hem de araflt›rmac›ya üniversite-sa-
nayi iliflkilerinin kilit bir örgütü olan Teknoloji Gelifltirme Bölgeleri (TGB)
hakk›nda derinlemesine bilgi sa¤lar. Bu çoklu örnek olay çal›flmas›nda, iki
üniversite ve bir yüksek teknoloji enstitüsü ile bunlar›n ilintili TGB’lerinden
gelen 20 kat›l›mc›dan veri toplanm›flt›r. Bu kat›l›mc›lar, üst düzey üniversite
yöneticileri, üniversite-sanayi iliflkileri ile yak›n iliflkili ö¤retim üyeleri, üst
düzey TGB yöneticileri ve üst düzey TGB flirket yöneticilerinden oluflmak-
tad›r. Veri toplama arac› olarak yar›-yap›land›r›lm›fl görüflme sorular› kulla-
n›lm›flt›r. Üç örnek olaydan toplanan verinin örnek olay içi ve örnek olaylar
aras› içerik analizi sonuçlar›na göre, kat›l›mc›lar üniversite-sanayi iliflkilerini
aç›klarken üst temalar olan olumlu ve olumsuz metaforlar kullanm›fllard›r.
Olumlu metaforlar›n alt temalar› arayüz, makine, barlar soka¤›, vitrin ve bit-
ki metaforlar› olarak listelenebilir; olumsuz metaforlar›n alt temalar› ise,
zombi, bebek ve emlakç› metaforlar› olarak s›ralanabilir. Kat›l›mc›lar›n bu
metaforlar› betimlemelerinden ve bu metaforlar› kullanmalar›n› gerekçelen-
dirmelerinden yola ç›karak, kat›l›mc›lar›n araflt›rman›n oda¤›nda olan üni-
versite-sanayi iflbirli¤i olgusuna dair de¤erlendirmeleri üzerine baz› ç›kar›m-
larda bulunulmufltur.

Anahtar sözcükler: Metafor, Teknoloji Gelifltirme Bölgeleri, üniversite-
sanayi iliflkileri.

The purpose of the study is to examine metaphors that are used to explain
university-industry relations. Metaphors are a lucrative qualitative tool in
organizational analysis because extracting and interpreting metaphors
that are used by participants in an organization can not only allow
researchers to access hidden perceptions or feelings of the participants
but also helps them gain insights about a key organization of university-
industry relations: Technology Development Zones (TDZ). In this mul-
tiple-case study, 20 participants were involved from two universities and
an institute of high technology, and their embedded TDZs in Turkey.
Participants are high-rank manager-academics, faculty affiliated with uni-
versity-industry relations, high-rank managers from TDZs and those of
firms inside these TDZs. In order to collect data, semi-structured inter-
views were used in the study. Results from a content analysis of within-
case and cross-case data from the three cases in the study showed that
participants use superordinate themes of positive and negative metaphors
to explain university industry relations. The positive metaphors superor-
dinate theme involves the metaphors of interface, machine, bars district,
showcase, and plants, while the negative metaphors superordinate theme
includes zombie, babies, and real-estate metaphors. Based on the partici-
pants’ descriptions of these metaphors and their justification for their use,
some conclusions were made on the participants’ evaluations of the uni-
versity-industry relations phenomenon, which is the focus of the study. 

Keywords: Metaphors, Technology Development Zones, university-indus-
try relations.
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1999), giving way to the establishment of partnerships between
university and industry in forms of embedded research centers
in universities- often motivated, funded and subsidized by the
states- or free-enterprise research centers. These centers
evolved into what is today known as science and technology
parks, or officially as Technology Development Zones (TDZs)
in Turkey. Science and technology parks or TDZs are ‘inter-
connection organizations’ of the cooperation between universi-
ty and industry. TDZs are attributed utmost role by nation
states to realize the current competition of Industry 4.0 leap
into cyber-physical systems for digitization following the
Industry 1.0 leap into mechanization with steam power,
Industry 2.0 leap into mass production with electricity, and
Industry 3.0 leap into automation of production systems with
information technologies (Nowotarski & Paslawski, 2017).
Furthermore, universities are becoming more entrepreneurial
(Etzkowitz, 2003) to engage in a new mode of knowledge and
technology production, that of a joint effort with the industry
(Gibbons et. al, 1994). 

According to statistics by United Nations Educational,
Scientific, and Cultural Organization (UNESCO, 2017), there
are 85 major science and technology parks in North America
and 230 major science and technology parks in Europe; science
and technology parks have great importance in a country’s
development as evidenced by the export of value-added prod-
ucts, services and designs. According to the statistical office of
the European Union, EUROSTAT (2019, p. 9), “In 2018,
EUR 349 billion worth of high-tech products were exported by
the EU, which represented 18 % of all extra-EU exports”. In
Turkey, however, a cumulative sum of only about 3 billion
Euro worth of high technology products were exported by
2018, which represented around 2% of all of Turkey’s annual
exports (Konak, 2018); the figures demonstrate that even the
high technology products that the EU is capable of producing
alone accounts for more than double the total export capacity
of Turkey (Ministry of Commerce, 2019).

Thus, just as in the world, a new paradigm of entrepreneur-
ial and innovation-driven university and a 4.0 stage industry is
championed in Turkey which is rooted in research and develop-
ment, knowledge and technology production by producing
value-added products, services, and designs in mediating organi-
zations of university-industry relations like TDZs. TDZs, how-
ever, are emerging organizations with a history of a couple of
decades in Turkey. TDZs have previously been researched much
from an economic -efficiency- perspective (Guadix, Carrillo-
Castrillo, Onieva, & Navascues, 2016; Kayal›dere, 2014; Latorre,
Hermoso, & Rubio, 2017; Sevsay, M›ynat, & Aktafl, 2017; Siegel,
Westhead, & Wright 2003; Van Geenhuizen & Soetanto, 2008);
however, from a higher education perspective, interpretations
and experiences of key persons in TDZs and university-industry

relations in a rarely used methodological design of multiple-case
study and via the organizational tool of metaphors are less
researched. In accord with this gap, in order to explore a less
researched phenomenon (university-industry relations) with a
concentration on its emerging organizations (TDZs) in Turkey
via the experiences and interpretations of the key participants,
the metaphors that were used by these key participants were
extracted and interpreted in this study. 

University, Industry and TDZs

Advancements in higher education systems in the West in the
19th century, especially the Humboldtian university model to
advance research and meet the increasing demands of Industrial
Revolution (Altbach, 2005), necessitated a more synchronous,
modern university in earlier Turkish higher education system
that is usually associated with the establishment of the Royal
Academy of Ottoman era in the 19th century (Erichsen, 1998;
Council of Higher Educaiton [CoHE], 2019). Inauguration of a
western style university in modern Turkey coincides with the
foundation stages of the newly established Turkish Republic in
the early 20th century, when new Turkish state’s nation-build-
ing ideals were also embedded in the higher education system.
Turkish higher education, then, has been through many
restructuring and expansion waves: spread of universities in
Anatolia (non-metropolitan cities) in post-WWII era, 1980s and
the establishment of a supreme governmental body -Higher
Education Council- and the introduction of foundation univer-
sities, 1990s and the establishment of state universities in large
scale, 2000s and “one university in every city policy”. Recently,
Turkish higher education system has involved more than 200
higher education institutions (CoHE, 2019) while quality, mis-
sion diversification and research-intense universities, and uni-
versity-industry relations have become hot topics on the higher
education agenda of Turkey.

The introduction of Industrial Revolution brought togeth-
er sweeping changes in many fields of life such as politics,
economy, and education -production systems being maybe the
most influenced one. The latest twist, Industry 4.0, is the tran-
sition from information technologies for automation into
cyber-physical systems into digitization that resulted from a
sequence of changes: the Industry 1.0 leap of manpower into
steam power for mechanization, Industry 2.0 leap of steam
power into electricity for mass production, and Industry 3.0
leap of electricity into information technologies for automation
of production systems (Özüdo¤ru, Ergün, Ammari, &
Görener, 2018). In the Turkish context, a late arrival of indus-
trial advancements in the Ottoman era was the case, and new
technology and systematic production were sought after due to
military concerns. The Modern Turkish Republic displayed an



Cilt / Volume 12 | Say› / Issue 2 | A¤ustos / August 2022

Metaphors of University-Industry Relations

351

industrial leap in early 20th century by establishing state-
owned enterprises. The Post-WWII era industry in Turkey
can be associated with belated mass production, which preced-
ed another belated industrial leap of digitalization of produc-
tion systems in late 20th century. Meanwhile, the Scientific and
Technological Research Council of Turkey (STRCT) and
State Planning Agency were established to supplement long
awaited industrial leap, which called for an intersection of uni-
versity and industry to promote Turkish industrial production.
Thus, university-industry partnership, commercialization of
research, and competitiveness were introduced into industrial
and higher education spheres in the late 20th century and in
the early 21st century. In addition, knowledge-based economy
ideals of the state were embodied in university-industry rela-
tions where TDZs have instantly become organizations
between university and industry with an emphasis on research
and development, innovation, and entrepreneurship.

Emergence of TDZs in the Western world owe much to the
post-WWII space race between the USA and Russia (then
USSR). Silicon Valley is widely credited to emerge as the first sci-
ence and technology park or TDZ; expansion of science and tech-
nology parks or TDZs into Europe was commonplace in 1970s
and 1980s (Mian, Fayolle, & Lamine, 2012; Mian & Hulsink
2009; Vila & Pages, 2008). A science and technology park, as
commonly accepted by international organizations such as
International Association of Science Parks [IASP] (2019), means:

…an organization managed by specialized professionals, whose
main aim is to increase the wealth of its community by promoting
the culture of innovation and the competitiveness of its associated
businesses and knowledge-based institutions. To enable these goals
to be met, a Science Park stimulates and manages the flow of
knowledge and technology amongst universities, R and D institu-
tions, companies and markets; it facilitates the creation and growth
of innovation-based companies through incubation and spin-off
processes; and provides other value-added services together with
high quality space and facilities. (para.1)

Bearing similarities to IASP’s definition, in the Turkish con-
text, a science and technology park is referred to as a
Technology Development Zone by law, which means:

…a site where academic, economic and social structures become
integrated or a technopark which has these characteristics, where,
by benefiting from the opportunities of a particular university or
higher technology institute or R and D center or institute, compa-
nies using high/advanced technology or companies that aim at new
technologies produce/develop technology or software, where the
companies work to transform a technological invention into a com-
mercial product, method or service, thus contributing to the devel-
opment of the zone, which is in the premises or close to the same
university, higher technological institute or the R and D center or
institute. (Technology Development Zones Law, 2001, p. 1)

In the aftermath of reforms and restructuring in Turkish
higher education in 1980s, coupled with a push to boost indus-
trial production in a time of increased investment in knowledge
and technology production, Technology Centers were set up.
Then, they paved the way to the establishment of TDZs in
Turkey only in the beginning of the 21st century. TDZs were
accompanied by a transformation or reconceptualization of
knowledge and technology production, and research context.
TDZs signaled a new phase in knowledge and technology pro-
duction, that of a co-production (university and industry) of
knowledge and technology to serve the industry and knowledge
economy ideals of the Turkish state. According to latest figures
by the Ministry of Industry and Technology [MoIT] (2021),
there are 89 TDZs in Turkey, 73 of which are operational while
16 are at pre-operational stage; a total of 6967 firms employ
72,399 personnel most of whom work in research and develop-
ment (RD); and a cumulative sum of 6.3 billion dollars of export
volume has been reached cumulatively by TDZs since their
establishment.

Metaphor Analysis in Organizations

Origins of the use of metaphors in organizational research can
be traced back to 1980s, in Gareth Morgan’s “Images of
Organizations”, where he identified eight metaphors that help
generate multiple perspectives on organizations; two leading
metaphors were stressed: machine and organism. These two
metaphors are believed to limit our understanding of and prac-
tice in organizations; therefore, the other six metaphors by
Morgan (2006) were also employed by organizational
researchers: brain, culture, political system, psychic prison,
transformation and flux, and a system of domination. Morgan
also welcomes additional metaphors instead of limiting possibil-
ities down to eight as no one or a certain set of metaphors may
fully uncover the actual workings of an organization. Palmer and
Dunford (1996) contribute to the metaphor literature by
emphasizing the dominant machine metaphor, and they also
add several others, as suggested by Morgan.

Organization science concentrates on several rationales to
use metaphors as a research tool, two prominent ones rest on
the descriptive and prescriptive nature of metaphor use. That
is, using metaphors in organizational analysis may describe
phenomena (Cornelissen, 2005; fiimflek, 1997), and facilitate or
provide solutions to organizational problems (Grant & Oswick,
1996). Metaphor use in organizational analysis may also have a
generative rationale as suggested by Grant, Hardy, Oswick and
Putnam (2004), in which they explain that metaphors may help
generate novel points of view, knowledge or insights into
organization theory and practice. According to Putnam,
Phillips and Chapman (1996) metaphors are tools for building



theory and they also offer members in an organization to por-
tray their organizations.

Another view is that metaphors can be used as a qualitative
tool in a descriptive manner to explore organizations (Ertem
2017; Morgan, 2006; Y›ld›r›m & fiimflek, 2016). In short,
according to literature on metaphor use in organizational sci-
ence, organizational researchers can use metaphors as a qualita-
tive research tool for many purposes: describe, prescribe,
explore phenomena; facilitate or provide solutions; build theory;
or generate new perspectives and knowledge in organization
theory and practice. As a result, organizational researchers can
develop insights about the organization since an extraction of
metaphors used by the participants in a study help reflect their
understandings and emotions that they may otherwise be
unaware of or hesitant to voice out.

Previous international studies have employed metaphors in
organizational analysis in research areas like understanding of
organizational image, organizational change, and perceptions
and reactions to reform initiatives. To begin with, Cobo, Rocha,
Vanti and Schneider (2012) use rather a quantitative approach
to analyze organizational metaphors of 198 employees in
Brazilian companies via questionnaires, and the results show
that the organism metaphor was used the most often while polit-
ical system and instrument of domination were used the least.
Millar and Dickinson (2016), however, prefer a qualitative
approach to examine top managers’ response to healthcare
reform in England via semi-structured interviews. Their find-
ings show that metaphors such as plane, fast food or supermar-
ket are used to depict the challenges and opportunities that
come along with the reform in the context of organizational
change. Another qualitative contribution comes from Rodrígues
and Bélanger (2014) in the form of a case study on managers and
primary care providers in Canada; the data were obtained via
semi-structured interviews, focus groups and documents to
demonstrate their response to primary care reform by using
metaphors such as journey, departure, and destination.

Previous studies in Turkey have also employed metaphors in
organizational analysis, particularly around research focuses
such as organizational change, organizational culture, and other
university related themes: research assistantship, and university-
academic profession-scientific research. To start with, fiimflek
(1997) employs a qualitative design and uses metaphor as a strat-
egy to examine change in higher education context by compar-
ing the metaphors of 24 US university faculty with strategic
choices made by their higher education institutions via semi-
structured interviews. The findings reveal that metaphors which
reflect faculty’s description of the organizational change is con-
gruent with the organizational change initiative undertaken by
the university. Çelik and Ar› (2017) interviewed 67 employees in

the banking sector to identify their metaphors for organization-
al culture. Their findings show that employees mostly use a fam-
ily metaphor to describe their organization’s culture. In regards
to university-related themes, K›sa (2013) qualitatively analyzed
47 Turkish university research assistants’ use of metaphors
through their description of assistantship via a questionnaire
with open-ended items. The data revealed apprentice and secre-
tary as the most common metaphors that described their con-
cept of assistantship. Within the context of higher education and
research, Y›ld›z and Gizir (2018) studied metaphors to extract
conceptualizations of faculty in a Turkish university in regards
to university, being an academic and scientific research. Their
results point to three organizational themes: university’s struc-
ture, function, relationships and communications. It is clear that
previous organizational research using metaphor analysis, be it
international or national, is qualitative in nature (phenomenolo-
gy and case study) and concentrates mostly on themes such as
organizational image, organizational change, organizational cul-
ture and higher education organizations and their constituents.
To the best of authors’ knowledge, the research employing
metaphor analysis in organizational research within the context
of university-industry relations or TDZs is rather scarce. Thus,
the present study presents a unique contribution to the organi-
zational science literature and metaphor analysis literature by
exploring metaphors within the context of university-industry
relations with a focus on TDZs. In short, the purpose of the
study is to examine metaphors that are used to explain universi-
ty-industry relations within the context of TDZs. The following
research question was developed: How do key participants in
university-industry relations perceive and interpret Technology
Development Zones?

Method
Research Tradition and Orientation

Today, qualitative research is attributed importance as much as
quantitative research (Cohen, Manion, & Morrison, 2011). To
start with the definition of the qualitative design in this study -
a multiple-case study-, a common definition can be reached
from the works of many authors and researchers. A multiple-
case study is an in-depth study of multiple aspects of the select-
ed case in many respects to reveal its real-world complexity and
unique characteristics (Eisenhardt, 1989; Creswell, 2012; Yin,
2009). A typology of multiple case study includes (1) multiple
cases with a holistic design and (2) multiple cases with an
embedded design (Yin, 2009). This study aims to explore and
explain the phenomenon of university-industry relations by
conducting an embedded design multiple-case study in the con-
text of TDZs. Precisely, the research design in the study rests
on within-case writing for each case, replication logic for find-
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ings (Yin, 2009) or cross-case validation of findings (Eisenhardt,
1989), and embedded units of analysis (university administra-
tors, university teaching staff, TDZ administrators and TDZ
firm administrators), and use of interviews as the primary source
of data collection.

Cases and Participants 

The cases in this study are University A and its TDZ,
University B* and its TDZ, and University C and its TDZ.
The actual names of these universities and their embedded
TDZs are coded this way to ensure confidentiality. ��� Table 1
shows descriptive information about these cases. 

As shown in ��� Table 1, the cases in this study come from
three different geographic regions in Turkey; all are state uni-
versities and have operational and established TDZs; all rank in
top 10 of TDZ Performance Index or TDZPI. University A
and its TDZ seems to be the most established with the most
numbers in TDZ firms, number of TDZ personnel and aca-

demics. University B and its TDZ seems relatively a newer uni-
versity with fewer numbers in TDZ firms, number of TDZ per-
sonnel and academics. University C and its TDZ seem to per-
form slightly lower in indexes with even fewer numbers in TDZ
firms and number of TDZ personnel, but relatively high num-
ber of academics.

The sampling procedure was two-fold: the cases were
determined based on a predetermined criterion (Patton, 2002),
that is, TDZ Performance Index 1–10 band. In addition, max-
imum variation was used to foster variation among data sources
(Y›ld›r›m & fiimflek, 2016); this study employs four embedded
units: key informants selected among university administrators,
university teaching staff, TDZ administrators and TDZ firm
administrators. ��� Table 2 shows the descriptive information
about the key informants that fall into these four categories.

As seen in ��� Table 2, the number of participants is not
evenly distributed; however, in each of the four units of analysis
at least one participant is present. The participants are mostly

��� Table 1. Cases: Universities and their TDZs in in the study.

University A and its TDZ University B* and its TDZ University C and its TDZ

Location center of Turkey west of Turkey south of Turkey

Year of establishment (UNI) / operation (TDZ) 1950s / >10 years 1990s / >10 years 1990s / >10 years

Status (UNI/TDZ) State / Operational State / Operational State / Operational

Degree of establishment1 (TDZ) Established Established Established

2018 TDZPI2 rank (band) 1–10 1–10 1–10

2018 EII3 rank (band) 1–10 1–10 30–40

Number of firms (TDZ) 380+ 159 80

Number of personnel (support and RD in TDZ) 8000+ 1100 400+

Number of academic personnel (UNI) 2550 525 1732

*Institute of high technology. Data were collected from the official websites of the above organizations in 2019. 1. MoIT’s official classification of current TDZs based
on year of establishment; >10 years: established TDZs, 5–10 years: developing TDZs, 0–5 years new or pre-operational TDZs. 2. MoIT announces yearly performance of
TDZs in Turkey called TDZ Performance Index (TDZPI) based on the parameters of input, operations and output. 3. STRCT announces entrepreneurship and innovation
index or performance (EII) of universities yearly based on a set of performance criteria in innovation and entrepreneurship.

��� Table 2. Participants in the study.

University A and its TDZ University B* and its TDZ University C and its TDZ

Number of participants 8 7 5

(University administrators, 2 (UNIADM1, UNIADM2) 2 (UNIADM3, UNIADM4) 1 (UNIADM5)

University teaching staff, 2 (UNISTAFF1, UNISTAFF2) 2 (UNISTAFF3, UNISTAFF4) 1 (UNISTAFF5)

TDZ administrators, 2 (TDZADM1, TDZADM2) 2 (TDZADM3, TDZADM4) 1 (TDZADM5)

TDZ firm administrators) 2 (TDZFADM1, TDZFADM2) 1 (TDZFADM3) 2 (TDZFADM4, TDZFADM5)

Gender composition 7 (M), 1 (F) 5 (M), 2 (F) 4 (M), 1 (F)

Age range (mode) 50+ 40+ 25–45

Range of experience in university-industry relations (mode) 5–10 years and 10+ years 1–3 years and 10+ years 5–10 years

*Institute of high technology.



males with an age range from 25 years to 50+ years, University
A and its TDZ having the most senior participants in regards to
age and year range of experience in university-industry relations.
The participants were coded with abbreviations UNIADM,
UNISTAFF, TDZADM, TDZFADM and numbered to main-
tain their confidentiality.

Data Collection Tools and Procedures 

Semi-structured interviewing was used as the main method of
data collection as it gives room for adaptation of questions
throughout the data collection process; this is also in line with
the developmental nature of qualitative research. The interview
questions were reviewed at pilot stage by professionals in the
fields of Educational Administration, and Science and
Technology Policy prior to implementation. The interview
questions were both descriptive and prescriptive in nature; that
is, the participants not only described how they viewed univer-
sity-industry relations but they also prescribed how university-
industry relations should be by referring to limitations and sug-
gestions in their choice and description of metaphors of univer-
sity-industry relations. The interview questions (that also had
probes for further inquiry) were:

In your opinion, what metaphor or metaphors can best
explain TDZs in the context of university-industry rela-
tions?
Why do you use this metaphor/these metaphors?

Upon obtaining ethics approval, came the implementation
of the final data tool that included a demographics section and
the interview questions with probes. The interviews were con-
ducted on-site in the offices of the participants where they were
explained the purpose of the study; their consent was taken and
the interviews were recorded; in some cases where the partici-
pant did not consent to recording the interview, detailed notes
were taken.

Data Analysis 

The recorded interviews were transcribed verbatim; the partic-
ipants were sent the transcriptions of their interviews to check
and approve their answers. Then, content analysis technique
was used (Yin, 2009) to draw patterns from mass volume of data
that came from a within-case and cross-case analyses of the
interview transcriptions on MAXQDA software. A code list

based on literature and suggestions by professionals in the fields
of Educational Administration, and Science and Technology
Policy at pilot stage was modified as participants used unique
metaphors and as more codes emerged. The codes were con-
verged under themes (within-case analysis stage) and then
under superordinate themes (cross-case analysis stage). 

Validity-Reliability 

Multiple-case design has validity in that some credibility meas-
ures were taken to achieve transferability or analytical general-
izability of findings. As for reliability, dependability and con-
firmability of the findings were maintained (Lincoln & Guba,
1985). To be specific, in each one of the three cases the same
data collection tool was used to arrive at parallel accumulation
of data that rendered it possible to collect comparable experi-
ences and interpretations on behalf of the participants. As a
result, data were primarily organized to extract similarities and
differences among all three cases to be able to proceed with data
analysis and interpretation of findings. In other words, in line
with the very nature of multiple-case study design, the data were
collected to enable within-case and cross-case analyses. In short,
the validity and reliability measures in the study were audit
trail/case study protocol, peer review, debriefing or external
audit, rich and thick descriptions, member (informant) check of
findings and interpretations, direct quotations, and the code list.

Results
Within Case Findings 

University A and its Technopark
The participants used metaphors to reveal how they interpret
the phenomenon of university-industry relations (��� Table 3).
Almost all the participants used the metaphor ‘interface’ to
locate technoparks between university and industry as a medi-
ator of the relationship between the two, signaling that they
attribute such a central and mediating role to universities and
industry.

A university administrator and two TDZ administrators
expressed an “interface” metaphor for TDZs: 

Turning an idea into a project or product ... It’s beneficial in that
respect, as I said at the university, we do not have anything like
producing a prototype with our own means, using technical person-
nel, putting that idea in the production chains and marketing it.
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��� Table 3. Participants’ metaphors use.

Cases University A and its TDZ University B and its TDZ University C and its TDZ

Metaphors Interface, machine, bars district, showcase, zombie, real-estate Interface, showcase, plant, babies, real-estate Interface, real-estate



We, as a university, produce ideas; technopark [TDZ] is also an
intermediary in completing this product. -UNIADM2-
Where’s hi-tech? At the university. Well, it’s at the university but
at the university, at the level of research with more theoretical
knowledge; technopolises [TDZs] remain a bit practical; the idea is
to turn theoretical knowledge into practice or to the industry. Since
it is the purpose of the establishment of technoparks, this already
exists in the heart of technoparks; there is industry cooperation. The
condition of establishing technoparks is already in the law. There
has to be a university or a public research center. -TDZADM1-
The structure in our country is based on the support of university-
industry cooperation mainly due to the TDZ Law…. The defini-
tion of TDZ in the law directs us to university-industry coopera-
tion. Our primary priority seems to be university industry cooper-
ation in the law. Both in our strategic plan and in our design. -
TDZADM2-
A university staff preferred a “machine” metaphor, explain-

ing that in university industry relations there used to be a miss-
ing party just like a missing wheel part of a machine in factories;
thus, university and industry can now work more systematically
and productively.

The students benefit a lot; [university-industry togetherness] cre-
ates a space to work. Since a lot of companies are together, they are
producing things to each other; they complement each other.
[TDZs] are a big contributor to the university. The university
contributes to them. The wheel must turn somehow; the missing
piece was the technopark of the wheel. It has to work like a facto-
ry because students and academics need to produce in line with the
R and D done there. What’s learned there is coming to the uni-
versity. There’s a two-way interaction. Unfortunately, military
companies such as ASELSAN and HAVELSAN work unidirec-
tional. What is produced must be shared and spread, and there is
not much out there in military projects. At least technopark
(TDZ) is in the university, so it’s easier to interact with the inside
and outside of the campus. -UNISTAFF 1-

A university staff preferred a “bars district” metaphor, and
further elaborated that technopark firms can co-exist with others
in a locale; they can both support each other and grow together: 

My metaphor here would be…you know if there is a single pub or
a restaurant on a street that would not be an attraction
site…However, if many pubs or restaurants accumulate on a
street, then, that street becomes an attraction- they can both com-
pete and support each other due to this togetherness. Technoparks
have a similar structure; that firms accumulate on a spot creates
synergy and momentum. Technoparks [in Turkey] are like minia-
tures of Silicon Valley. -UNISTAFF2-
A university administrator preferred a “showcase”

metaphor, and further commented that in the eyes of the gov-
ernmental bodies, university-industry relations are representa-

tive of a country’s production, and also that TDZs are tangible
organizations to display such capacity to visitors from abroad.

We have a very close relationship with our technopark [TDZ], our
university, the Ministry of Economy, the Ministry of Industry and
Technology, the Ministry of Development, and the Ministry of
Finance. Again, each of them sees ours, X’s [TDZ] and Y’s [TDZ]
as something, that is, interlocutors, as part of the economy, as an
expert or as a showcase. For example, foreign delegations from the
Ministry of Science, Industry and Technology are coming to us.
They want to show this place. -UNIADM1-

A university staff used another metaphor and likened dys-
functional technoparks to “zombies” and explained that those
dysfunctional technoparks are organically operational, but they
have no real research and development output- they only enjoy
tax waivers and funds granted by the state:

Most technoparks [TDZs] are zombie technoparks to me. There is
an organic activity/mobility within a living technopark but this is
not like the one in a healthy person; we can call it a technopark
wandering around like a zombie because there is not enough
human capital to do business within the dynamics of a technopark
nor a developed industry located in that region. I know a few
technoparks. They say that we have opened a place in that
technopark so that we get tax exemption from there, but our main
operation is here [outside the technopark]. - UNISTAFF2-
A TDZ firm administrator staff was critical and used a

metaphor “real estate” and explained that unlike the initial
intention underlying university-industry relations, TDZs are
run by administrations that treat the whole configuration as a
real estate agency; thus, aiming at recruiting more firms on
campus TDZ sites disregarding their R and D capacity.

Do technoparks [TDZs] work like real estate companies or do they
really do business? This is questionable. Companies are here for R
and D projects, they are here to produce something ... Technopark
management should question this. I know that this TDZ is apply-
ing it very strictly, while others are in the mood of compromising
first, taking the company in, and then trying to tackle the issue.
-TDZFADM2-

University B and its Technopark
In the second case, participants articulated different metaphors
to describe TDZs within the context of university-industry rela-
tions. In this case, nearly all the participants used the metaphor
‘interface’ to show the linkages between university and industry;
in their descriptions and explanations TDZs act as the connect-
ing device between the university-industry relations.

You need a structure that will transform the knowledge you pro-
duce here into industry. -UNIADM3-
The industry does not know that academics are doing something
valuable; industry is doing something that the university is not
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aware of. Technoparks need to act as intermediaries in order to
carry the problems in the industry to the university to look for solu-
tions. They should work like an interface; technoparks should
organize events and bring them together. Technoparks have to
launch the works done here to the industry. -UNISTAFF3-
Technopark is a must. Considering that the university and
industry speak different languages, there should be a bridge
between them. Technoparks are also important in that respect. -
UNISTAFF4-
An academic may not know which industrial organization or
product his work can evolve into; he/she does not know this actu-
ally. An industrialist may not know which academic works in
his/her field of interest. The field of interest of academics is not
given in detail on the Internet; industrialists do not understand
scientific articles. In this sense, there is an industrialist in need, on
the other side, there is an academic who can transfer his/her
knowledge and works to the industry; technoparks and TTOs
[Technology Transfer Offices] are organizations that will establish
the interconnection between them. -TDZADM3-
Technoparks [TDZ] actually form a kind of interface in the pro-
duction of knowledge and technology. When we talk about cooper-
ation with industry, these technoparks have become a structure that
brought the industry closer to the university. -TDZFADM3-
A TDZ administrator favored another metaphor and said

that technoparks are the “showcase” of universities, elaborating
on the idea that university-industry relations necessitated com-
peting with other TDZs and universities internationally; TDZs
and universities become the showcase or best representation of
a country’s high-tech production. 

Technoparks have become the showcase of the technology actually
produced in Turkey. The state also endeavors to explain the prod-
ucts and services in technoparks. The state enacted the technopark
[TDZ] law. And then, technoparks were established. Therefore,
the outputs of technoparks are on the agenda in a way that they
can compete not only within the country but also abroad;
technoparks are very critical and strategic in this respect. It serves
as a kind of showcase for the country; they also receive remarkable
media coverage. -TDZADM3-
A technopark administrator used an agricultural

metaphor: university-industry relation is like growing a “plant”
where the ultimate aim is to harvest fruit; higher education is
the soil and technoparks are the other ingredients such as fer-
tilizers for the plant.

Higher education…, there is human capital to produce knowledge,
once knowledge is produced there, fruit is also produced; technopark
[TDZ] maybe in the role of grafting the plant. Higher education
is the soil of this production; technoparks are the seed, fertilizer or
water of the plant. Without higher education it is impossible to

have technological output. Its role, in the form of knowledge-pro-
ducing universities, needs to be reconstructed with a strategy that
will reach the economy and society. “So I did research; I left it on
the shelf” or “I did research, I got the patent, I wrote the publica-
tion, I wrote it in my CV”- this does not mean anything. These
should now be outputs that return to the society. -TDZADM4-
A university staff used a metaphor and said that technoparks

in Turkey were still “babies”, explaining that technoparks in
Turkey were still at early developmental stages compared to
international examples that date back to 1950s in the US and
1970s in Europe.

Technoparks [TDZs] are still babies. They need more time and staff
to have a more functional relationship with the university. For
example, our graduates work in technoparks; graduates of the fac-
ulty of science and engineering should work here. These graduates
know technology, but maybe they do not want to be academics. If
they can bring this knowledge to the market in the technopark,
functionality will increase because trained personnel are important.
A friend from TTO [Technology Transfer Office], for example,
went to England and told me that there people who are knowledge-
able in the field and with PhD work in the TTO. -UNISTAFF4-
A technopark firm administrator used a “real-estate”

metaphor and criticized the high rents on TDZ sites as com-
pared to those prestigious downtown business centers where
rents are actually lower with more space.

We are now renting here, and believe me, I do not know if you
know this city, but there were advertisements in the downtown of
new business centers/skyscrapers... With the rent we pay here, we
can rent a whole floor in these downtown business centers;
technopark is also a source of income for the university. -TDZ-
FADM3-

University C and its Technopark
The participants in the third case view university-industry rela-
tions very much in the same way with other cases in that they fre-
quently describe this relationship with the metaphor “interface”.

More innovation-oriented technoparks is needed; the university
has education mission as well as research mission and public serv-
ice mission. However, technoparks have a major role in finding
products that will be built on top of that basic research, which will
be of use and added value, and that will emerge as a result of
applied research. Universities cannot do this, so it is difficult to
think of universities without technoparks and technoparks without
universities. Technoparks are an important pillar or interface that
connects the university to industry. -UNIADM5-
We produce something, especially in the engineering faculty, of
course, in medicine or other departments there is considerable pro-
duction, but what we do is directly related to technology and indus-
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try. However, there is a commercial dimension to turn it into a
product, patent it, and make it available to the international mar-
ket. We cannot do it as a state officer. Therefore, technoparks are
the first step or an interface for making what we do become con-
crete. -UNISTAFF5-
A technopark firm administrator complained that university

administration does not control technopark administration
much and acts like a “real-estate” that is only collecting rent
from the technopark, commenting on an inherit criticism that
real-estates are considered much profit-oriented and care less
about firms or production.

The management is less involved; they have the attitude “I’m sup-
plying firms with electricity, water, roads, infrastructure etc.” The
management see technopark more like a physical building from the
eyes of a real estate, I mean... In technoparks [TDZs] we pay rent.
Here firms with substantial R and D engagement and products
should not pay rent. Instead of taking the rent from firms that
came here to produce, tell them that “You will not pay rent, but
you will produce this many useful models or that many patents per
year.” The university management consider university-industry
relations a bit commercial; so is the approach ... - TDZFADM4-

Summary of Within-Case Results 

In University A and its TDZ, some welcoming metaphors as to
university-industry relations can be obtained from the data:
interface of university-industry relations; machine part or a key
unit in factory production (high tech production), bars district
referring to togetherness of firms in technoparks, and interna-
tional showcase of country’s production capacity; however,
some critical metaphors are also present in the data: zombie
technoparks or zombie firms that are alive on paper but are
neither operational on technopark campus nor do they really
produce something as well as the real estate metaphor that
refers to a for-profit approach to university-industry relations
making high tech production or R and D of firms secondary.
In University B and its TDZ, some participants positively
approached university-industry relations with their pick of
metaphors such as interface of university-industry relations,
showcase of Turkey in the national and international markets,
and a plant growing fruits (value added products and services);
these metaphors all give a positive image of university-industry
relations; however, some participants negatively approached
university-industry relations and used metaphors such as baby
TDZs that are still at early developmental stages and lack
human capital as well as a real estate metaphor that corre-
sponds to favoring rent collection from firms over existential
function of technoparks- do R and D and produce value-added
products, services and designs. In University C and its TDZ,
some optimistic metaphors can be observed from the data such

as the interface of university-industry relations; however, some
pessimistic metaphors are also articulated such as the real-
estate referring to university’s collecting rents but not involv-
ing much into TDZ other than some infrastructural matters,
regulations or maintenance.

Cross Case Findings 

Positive Metaphors 
The data from the interviews reveal that participants use some
positive metaphors to explain university industry relations. The
participants commonly use the ‘interface’ metaphor to refer to
technoparks. This shows that they position technoparks in the
center of all university-industry interactions. Similar to the
‘interface’ metaphor is the ‘machine’ metaphor that attributes
TDZs a key role like a key machine part in big factory produc-
tion lines. ‘Bars district’ metaphor refers to togetherness of
firms in a locale to create synergy and produce value-added
products or services rather than operating in isolation in differ-
ent parts of the city. Another metaphor is the ‘showcase’;
technoparks are seen as contributors to country’s image just as
a showcase is representative of a shop from outside. Another is
an agricultural metaphor of ‘plants’ in which the aim is to grow
a fruit: higher education is the soil and technoparks are the sum
of fertilizer and other ingredients like water for the plant. 

Negative Metaphors 
The data from the interviews reveal that the participants also
use some negative metaphors to explain university industry rela-
tions. The ‘zombie’ metaphor refers to TDZs or TDZ firms
that are organically (legally) alive but do not produce value
added products or services but drain resources (funds, tax
waivers etc.) allocated for university-industry relations. The
metaphor that TDZs in Turkey are ‘babies’ implies that they
are still not much functional and lack a critical mass of produc-
tion compared to pioneering examples of technoparks world-
wide like Silicon Valley. A ‘real-estate’ metaphor refers to the
general understanding about universities and technoparks
(TDZs) that they only collect rent from TDZ firms just like any
landlord would collect from the firms in downtown, claiming
that technoparks’ real mission to produce value added products
and services is being undermined or disregarded. 

Summary of Cross-Case Results 

Some positive metaphors are used to explain university indus-
try relations. Through the participants’ description of the pos-
itive metaphors (interface, machine, bars district, showcase, an
agricultural metaphor of plants) and the negative metaphors
(zombies, babies, real estate) it is possible to draw some conclu-
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sions and make some suggestions out of participants’ interpre-
tation of the phenomenon under investigation: university-
industry relations (��� Table 4).

Discussion and Conclusion
The aim of the study is to examine metaphors that explain uni-
versity-industry relations within the context of TDZs through
the lenses of 20 key participants from top performing universi-
ties and TDZs. From a higher education perspective, the study
employs a multiple-case study design to develop insights into
the interpretations of key informants of university-industry
relations, and aims to give an account of implications.

Findings demonstrate that the participants use some pos-
itive metaphors to explain university industry relations. Thus,
through the participants’ description and prescription of
these positive metaphors in this study, it is likely to draw
some conclusions and provide implications in regards to
higher education and university-industry relations. Key
informants’ perspectives on university-industry relations
seem deeply rooted in their descriptions of metaphors and
prescriptions as to how these metaphors help better under-
stand and facilitate or provide solutions to university-industry
relations. In accord with the descriptive (Cornelissen, 2005;
fiimflek, 1997) and prescriptive (Grant & Oswick, 1996)
nature of metaphor analysis in organizational science, this
study supports the existing literature in that the findings are
congruent with Morgan’s (2006, p. 338) ‘machine’ classifica-
tion of organizational metaphors; Morgan warns that
although no single metaphor gives organizational researchers
a full picture or an “all-purpose point of view”, metaphors
“create ways of seeing and shaping organizational life”; in
other words, as Bolman and Deal (2003) suggest, their struc-

tural frame or metaphors (machine or factory) reflecting that
frame may act as different lenses to develop insight into
organizations, diagnose problems and apply interventions. In
this study, when metaphors of university-industry relations
are concerned, participants’ metaphors converge around the
“interface’ metaphor and a closely linked ‘machine”
metaphor as they outnumber other metaphors both in num-
ber and frequency. This signals that participants attribute key
importance to university-industry relations and view TDZs a
key mediator of this relationship just like an indispensable
machine part in a factory line. In other words, TDZs have a
central role in university-industry interactions in the lenses of
the participants. However, as Morgan (2006) suggests, this
also points to the idea that the underlying organizational
beliefs of participants may be congruent with a mechanic view
of organizations involved in university-industry relations; the
interface or machine metaphor is, thus, representative of an
archaic approach to organizations on behalf of many partici-
pants: Bureaucratic Organizations, Classical Management
Theory or Scientific Management Theory.

Some unique positive metaphors of university-industry
relations have also been unveiled in this study. As a mid-fre-
quency positive metaphor, the ‘showcase’ means that
technoparks are viewed as organizations that advance a coun-
try’s image in markets inside and outside Turkey just as a
showcase of a store displays the best products or services, and
thus is representative of a shop from outside. TDZs attract for-
eign investment and the number of foreign partnered or for-
eign capital firms in the TDZs in Turkey has reached 339 in
2021, increasing up to 5% of all companies (MoIT, 2021). In
addition, the degree of involvement in university-industry rela-
tions has also been an integral part of international rankings
recently, which is becoming increasingly important for higher
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��� Table 4. Metaphor descriptions and frequencies associated with university-industry relations and TDZs.

Metaphor Explanation Frequency

Positive metaphors Interface TDZs: an intersection organization of university and industry High (14)

Machine key machine part in co-production of university-industry relations Low (1)

Bars district a luring complex with many TDZ firms Low (1)

Showcase TDZs: best exemplars for value-added products, services and design of a Mid (2)
country for international markets

Plant TDZs: key party in the production cycle of a fruit -value-added products, Low (1)
services and designs

Negative metaphors Zombies TDZs or firms lawfully existent but practically inefficient Low (1)

Babies TDZs still at early developmental stage compared to world examples Low (1)

Real-estate Main income of universities and TDZ administration based on revenue Mid (3)
from renting on-campus offices to TDZ firms



education institutions. For example, one of the commonly
cited ranking organizations, Times Higher Education [THE]
(2019) reports that in the methodology of rankings industry
income or knowledge transfer is part of the criteria. Thus,
being a showcase of a country’s high-tech production and an
indicator of knowledge society, TDZs have been cited as the
showcase of university-industry relations by the participants.

‘Bars district’ is another positive metaphor to refer to the
togetherness of firms in a locale to create synergy and pro-
duce value-added products or services rather than operating
in isolation in different parts of the city. There exist plenty of
studies that compared firms in TDZs and those outside the
site; some (Löfsten & Lindelöf, 2002; Yang, Motohashi, &
Chen, 2009) explored the efficiency of location that provides
evidence for the presence of firms in TDZs for increased effi-
ciency and some others (Felsenstein, 1994; Siegel et al., 2003;
Westhead, 1997) give negative evidence for the presence of
firms in TDZs for increased efficiency. This particular study
provides evidence for the literature that supports the argu-
ment that the presence of firms in TDZs leads to increased
efficiency by this ‘bars district’ metaphor. 

An agricultural metaphor of ‘plants’ is also a positive
metaphor; the aim is stated to grow a fruit in which higher edu-
cation is the soil and technoparks are the fertilizer for the plant.
The plant metaphor may relate to Morgan’s (2006) organism
metaphor that emphasizes the “individual and organizational
needs”; environment is a critical factor for the organism.
Considering the organizational needs and the environment in
which organizations of university-industry relations operate, a
relevant ecosystem metaphor has been frequently cited in
macro-level policy documents and publications by the Turkish
state. For example, one of the objectives in Eleventh
Development Plan (2019) is to strengthen the R and D and
innovation ecosystem in which TDZs are an integral part of
this ecosystem (‹nam, Bal, & Bahçeci, 2019). The use of a
‘plant’ metaphor is congruent with a macro metaphor of
‘ecosystem’ in policy documents, where higher education pro-
vides the soil- infrastructure, physical site, human capital etc.-
and TDZs graft or provide fertilizers or other necessary ingre-
dients; thus, they accelerate the transformation of pure
research into high- value added products, services and designs
via R and D. The ultimate aim in the use of this plant metaphor
would be creating the knowledge economy and the knowledge
society, as prompted by OECD (1996), by transforming high-
er education and the industry via intermediary organizations
such as TDZs, R and D Centers, design centers etc.

The findings also show that the participants are quite crit-
ical about university-industry relations and its mediating

organization- TDZs. Accordingly, they use some negative
metaphors to explain their skeptical views on university
industry relations. Through the participants’ description of
these negative metaphors it is likely to draw some conclu-
sions. Some unique negative metaphors of university-indus-
try relations have also been unveiled in this study. A striking
negative metaphor is the ‘zombie’ metaphor that refers to
technoparks [TDZs] or firms that are organically (legally)
alive but do not produce value added products or services but
drain resources (funds, tax waivers, etc.) allocated for univer-
sity-industry relations. This may be partly due to some failing
numbers or abusive attitude of TDZ firms towards universi-
ty-industry relations; TDZs so far have produced a cumula-
tive sum of 6.3 billion dollars in foreign export of Turkey
(MoIT, 2021), and it roughly corresponds to 3.5% of all for-
eign export of Turkey in 2019 and 3.7% in 2020 (Turkish
Statistics Institute, 2020). According to Gür, Çelik and
Yurdakul (2019), the number of patent applications may be
another indicator in that Turkey has 8196 patent applications
in 2017 as compared to 61,474 in Germany and 452,553 in
the US. The figures demonstrate that most TDZs in Turkey
are likely to be zombie TDZs benefitting from tax waivers or
state funds but not achieving the expected success despite
much investment within the last two decades. 

Another negative metaphor is ‘babies’ implying that
TDZs are still not much developed and functional, and also
they lack a critical mass of human capital and production
capacity compared to the pioneering examples of technoparks
(TDZs) worldwide. TDZs in Turkey have a relatively new
history compared with the emergence of TDZ examples in
the US and those examples in Europe (Mian, Fayolle, &
Lamine, 2012; Mian & Hulsink 2009; Vila & Pages, 2008).
TDZ Law (2001) enabled the establishment of TDZs only in
2001 as opposed to the establishment of TDZs in 1950s in
the US and in 1970s in Europe. This gap of emergence or
development is evident in MoIT’s classification of TDZs in
Turkey: developed TDZ with 10 or more years of establish-
ment; developing TDZs between 5–10 years of establish-
ment; and newly opened or pre-operational TDZs with 0–5
years of establishment. The participants also point to a need
for 50–60 more years so that Turkish TDZs may become
more established and can compete with their international
counterparts. Another concern raised by the participants is
the need for more human capital and production capacity that
is central for the development of TDZs in Turkey. The fig-
ures confirm this need since the number of R and D person-
nel per million in France -with roughly the same population
as Turkey- was four times higher than that of Turkey in 2016
according to Gür, Çelik and Yurdakul (2019).
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‘Real-estate’ is another mid-frequency negative metaphor;
this criticism refers to the idea that universities and
technoparks only collect rent from TDZ firms just like any
landlord would collect from firms in downtown, implying that
technoparks’ real mission to produce value added products and
services is being undermined or disregarded. The data from
open access sources demonstrate that the average rent in TDZs
per square meter is around 20 US dollars for top performing
TDZs in metropolitan cities, and 20 Turkish liras in other
non-metropolitan TDZs. This is the source of criticism by the
participants (mostly TDZ firm administrators) that while it
means income for the university, it is becoming less and less
payable for the firms. These firms also state a lack of services in
return for the high rent collected by the university. However,
as in the example of an eastern TDZ in Turkey, there are rent
waivers for TDZ firms that truly involve in scholarly publica-
tion, and produce value added products and services.

This study contributes to organizational science in that it is
possibly the first systematic multiple-case study of the patterns
and meanings of metaphors within the context of Turkish uni-
versity-industry relations and TDZs. The findings reveal that
positive metaphors (“interface, machine, showcase, bars dis-
trict, plant”) not only outnumber negative metaphors but also
they are more frequent in the data; this shows that the majori-
ty of the key participants in university-industry relations place
much value on and are optimistic about the phenomenon of
university-industry relations and one of its key organizations-
TDZs- as knowledge-based economy ideals of the state
(OECD, 1996), Industry 4.0 (Nowotarski & Paslawski, 2017),
entrepreneurial university (Etzkowitz, 2003) and new mode of
knowledge production (Gibbons et al., 1994) increasingly
become substantial part of the current landscape of the
research on higher education and university-industry relations. 

However, the presence of negative metaphors in the find-
ings point to some implications for the future of the relation-
ship between university and the industry and its organization in
focus in this study: TDZs. To start with, the “zombie”
metaphor indicates that the TDZs in Turkey are becoming
more resource-draining than being truly productive. A recent
initiative by the CoHE in Turkey designated 10 top perform-
ing Turkish universities as research universities and allowed
them to benefit more funds, investment and personnel.
Similarly, 10 privileged TDZs can be designated to benefit
from more funds and human capital to reach the expected out-
comes in high-tech production; this may help reach knowledge
economy and knowledge society ideals sooner than expected.
These 10 privileged TDZs may be designated based on the cri-
teria of economic development, geographical distribution,
TDZPI, EII, and such. Qualifying to enter this privileged

league of TDZs may be lucrative; the counter scenario would
be the closure of the zombie TDZs if they continue to drain
resources allocated for knowledge economy ideals of the state.
Secondly, “babies” metaphor highlights that more time and
accumulation of a critical mass -human capital and production
volume- is needed for the evolution and development of TDZs;
to accelerate this accumulation, luring more international
investment or firms, and creating more human capital -RD per-
sonnel and PhD graduates- would be a good start. Lastly, the
“real estate” metaphor points to another barrier in progress to
achieving truly functional TDZs. Operating a TDZ firm seems
costly in regards to high rents; project or patent-based rent
waiver, an independent TDZ administrative firm, or off-cam-
pus low-rent satellite TDZ sites would be some of the solu-
tions. As for the limitations of the study, future studies may
include top performing foundation universities and their
embedded TDZs since their context may lead to other unique
metaphors of university-industry relations. Future research
may involve more units of analysis by including employees in
TDZs and students interested in university-industry relations.
Lastly, the generalizability of the findings in this study is limit-
ed to the generalizability of experiences and interpretations
despite evidence from cross-case analyses (Eisenhardt, 1989)
and replication logic (Yin, 2009) propositions of qualitative
inquiry. Thus, a mixed-method study with more participants
may increase the generalizability of the findings.
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