167

Chapter 10

Entry Barriers to the
Nanotechnology
Industry in Turkey

Neslihan Avdogan-Duda
femiv University of Economics, Turkey

Irge Sener
Cankava University, Turkey

ABSTRACT

Nanotechnology is the science that focuses on the control af matter at the atomic scale, It has the potential
fir cregie many new materials and devices with wide-ranging applications, such as in medicine, electron-
ics and energy production, There are many eniry barriers which con affect nanorechnology pencrration
in developing and emerging nations, This chaprer discusses such harriers for Turkey. Despite abont [0
whiversiites hoving aaneiechnology programs. the mumber of aunotechnology firms in the couniry (s
spll low. Using combinarions of lnterviews, surveys and lilerature, these [ssues that continue 1o stall the
conmmercialization of discoveries in Trkey are examined

INTRODUCTION

Manotechnology is the study of the contral of mat-
ter on an atomic scale. Generally nanotechnology
deals with structures of the sise 100 nanometers
or smaller, and imvolves developing materials or
devices within that sire. Nanotechnology is very
diverse, ranging from exiensions of conventional
device phvsics, to compléetely new approaches
based uponmolecular sel Fassembly, to developing
new matenals with dimensions on the nanoscale,
even to speculation on whether we can directly
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control matter on the atonue scale. Nanotechnol-
oy has the potentinl o create many new materials
and devices with wide-ranging applications, such
asmmedicing, electronics and encrgy production.

Tt is obwious that entry harriers to the nanotech-
nology industry should be discussed in detal if it
15 the case that such entry is barred for a varicty of
reasons and that the public can not benefit fromthe
nanotechnology products. Turkey is a significant
exampletosuchoccurence. In particular it appears
that there are ten nanolechnology research cen-
ters in ten different universities m Turkey, These
cenfers are furnished with strong infrastruciure
both physically and research wise. Most of the
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rescarchers have thewr doctorate degrees from
the prommment universitics m the L5, and they
ure working on culting edge issues on nanotech-
nology. However, it appears that there are only
thirteen companics in the entire country whichcan
be classified as operating in the nanotechnology
sector. Such observaton is as alarming as it maght
be perceived as natural. For example, one could
easily claim that in a developing country such as
lurkey an industry which requires a long-term
Ré&D investment might nol develop as the fruits ol
such investment would luke years Lo materialize,
However such argument can casily be refirted as
there are 41 nanotechnology firms in China and
17 in India and 195 for example in Germany. The
couniry size and development levels do not scem
Lo b the main determinants here. So what drives
this lack of nanstechnology conumercralization’?

In Aydogun, Chend 2008 ) and Aydogan (2009),
some insighis were provided on the above gues-
tion. Extending those insights, and in this piece
we survey ten academicians from four different
nanotechnology Centers in Turkey (interviews
were conductod at Marmara University, istanbul
Technical Liniversity, Kog Uiniversity and Sahand
University) 1o gather their thoughts on this press-
ing 1ssuc of the lack of commercializanon in the
nanotechnology indusiry i Turkey. Tn the below
secion we conduct the lilerature review, we
summarize the ideas of the interviewees and we
conclude by some policy suggestions along with
some directional throughts on research.

COMMERCIALIZATION
OF NANOTECHNOLOGY:
LITERATURE REVIEW

Although many countries have been developing
strategies for the development of the nanotechnol -
ogy mdusiry since the beginning of the 1990°s,
Turkey has been lagging behind such efforts.
Mot until year 2000 that some steps were taken
in this drection. Particularly manotechnology
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has been dentified as one of the cnnical sectors
for the development of the Turkish economy. In
particular a very well-equipped nunotechnology
center at Bilkent, one of the most prominent uni-
viersities in Turkey has been funded by the Prime
Ministry State Planning Organization (Devlet
Manlama Teskilan). Following this a number of
centers among the ones we have interviewed in
this study have been established. However, the
commercialization process of the nanotechnology
industry in Turkey has been stalled majorly. As
mentioned earlier cusrenily there are only thirteen
nanotechnology compamics i Turkey,
Although namvechnology i ol ils nascent
slages, it has become apparent that it will cause
in stark changes in every area of our ives. Nano-
technology has its hasis inmany dilTierent sciences,
and this makes the basic difference when compared
with the impact of other sciences, Acconding to
Wiost and Rewd (2007), the many dilferent un-
derlying pro-genitor technologies, of which have
bascs mmolecular biology, clecmonics, matcrials
science, physics (optics and guanium) and others,
coninbute to the composinon of nanotechnology
and henee this makes nanotec hnalogy &s inherem by
complex and diverse with diverse applications.
The broad spectrum of nanotechnology has
lead to the development of vanous maierinls
For example, widespread commercial adoption
of nanotcchnology s growing rapidly, whene
carly commercial applications are fiocused on the
improvement of cosmelics, coatings, texiiles and
displavs (Hozeman, Hardin & Link, 2008).
Since nanotechaology is related o many dif-
ferent felds, it has received considerable anention
among researchers from all over the world. Many
countnies have mobilized their umversities and
laboratories toconduct research and development
activities in nanotechnology, However, as it is in
the case of other technological developments,
nations differ in their standing related to nano-
technology. Niosi and Reid (2007) suggest that
due (o the complexity of technologies involved
in the development of nanotechnologies, training
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and suppon for researchers are necessary, and for
these high levels of traiming, public funding and
support for inlrastructure are requined. Among the
developing countnics, the authors mdicate China,
India and Brazil are the three main contenders for
calching up in the nano-space. For other develop-
ing countries, ke Turkey, the authors propose
two sirategies thal can be used io promoie the
development of emerging technologies. These
strategics are carly patenting in arcas with the
potential to attract foreign venture coapital and
formation of ¢lusters and alliances.

Cluster formation 15 cspecially important
for the commercizlization of nanotechnology
products. Uranga, Kerexeta and Campas-Velasco
(2007 ) state that one pant of the dynamics prior to
the commercialization of a science takes place al
the local geopraphical level such as local clusters,
mega-centers and regions, The importance of
regions that give rise o the formaton of clusters
i the nanotechnology field 15 also addressed by
ntherauthors; Aucker, Darby, Furner, Lin, and Ma
(2007), liwexample, conductanempirical analysis
for which authors measure the regional growth of
new knowledge in nanatechnology. They do this
by anicle and patent counts where they lind that
geographical regions gain cumulanve advantage
in the production of nanotechnology reseanch
The authofs arpue that the production of nano-
technological knowledge is embedded in the
wider social context of imstitutional organization,
cross-institutional collaboration, and sational
structures of meentives and rewards. Acconding to
the puthors, this embeddedness is both consirsin-
ing and enabling. Itis constraining since the range
of possible actions 15 narrowed, and on the other
hand since the Mow of eil knowledge deepens
and the Mlow between organizations becomes more
differentiated, it becomes enahling

Until now, there had been a disconnection be-
tween the nano-technological advancement under-
taken i the rescarch cemters or lsboratonies, and the
commercialization of these products. Successiul
commercialization of developed products is sull

problematic inmany countries. Since nanotechno) -
ogy 15 still at its infancy, there exist fow rescarch
on the commercialization problems. According
io Bozeman, Hardin & Link {2008), given the
recent onigins of nanotechnology rescarch, there
i heretofore no systematic research on harmiers
inkubiting the diffusion of nanotechnology from
the lahoratory to commercial application, Bose-
mian, Hardin & Link (2008) undertook a research
projecton nanotechnology finms in Morth Caroling
region, The results of this rescarch indicarc a
markel failure in the capilal markets becouse of
asymmetnic information on the nsk and refumn
associated with the adoption of nanotechnology
and its impac i on commercialization. Inthis piece
we offer a thorough account of this disconnection
from an academic angle by speaking with several
UnIVersity researchers.

In the commercialization of nanotechnology,
knowledge plays an important role. Rothasrmel
and Thursby (2007) argue thal an incumben
firm's ability to cxploit new methods of mven-
tion in biotechnology and nanotechnology fields
initially depends on its access o wacit knowledge
with regard 1o the employment of new methods.
However, over time, as firms learn and'or the
knowledge becomes codified in routine procedures
or commercially available equipment, inventive
oulpul, becomes more dependent on radibonal
R&D investments.

Shapira and Youtic (2008) indicate that path-
dependent stocks of knowledge, capabilities,
finance and other resources, business orpolicy m-
duce cupital investmenis in facilities_ institutional
strategies and linkages, and the availability of
talent and human capital may influence the places
where the nanolechnology research and commer-
cialezation gravitate lowards: and for development
in the nanotechnology sector although all the fac-
tors are relevant, a greater impact of one of them
over the others will have regional implications.
According to the results of their analysis, due to
the concentration of research either in universi-
ties or povernment laboratories, nanotechnology
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emerges in nontraditionsl places of technological
development, This finding mdicates the prominent
role of universities in nanotechnology research,

Umiversity spin-offs and new start-ups also
contribute to the diffusion of nanolechnology
Uranga, Kerexeta and Campas-Velasco (2007)
beleve that the origin of stan-ups in the fields of
bivsciences und nanotechnologies has iobe linked
1o research in laboratonies and universites. These
companics’ main function 15 to commercially
exploil research results. In other wonds, these
lirms wark in the lield of exploiting intellectual
property nights.

Libuers, Meyer, and Geuna (2006) find that
although university spin-offcompanies inthe field
of nanotechnology m UK have an important role,
thew do fol necessarily play a dominant role inthe
development of nanmechnology. According tothe
results of the research, while university spin-off
companies are important divers of echnologecal
change in the subficlds of nanomaterials, nanode-
vices, nanohindevices and nanoinstruments; they
dir mod play @ pant in the formal commercializa-
t1om of nanoscrvices or nanofabncation tacilmes.
I'he overwhelming majority of nanopatenis are
owned by multinational corporations (MNC)and
indirectly through academic wechnology transfer
offices by university spin-off companies. There-
fore, the incresse in the commercialization of
nanotechnology is not just related to university
spin-ofTs but alsp MNCs.

Turkish Context: Nanotechnology
Sector and Problams with
its Commercialization

There appears to be several issues thai are related
to the mnability of the nanotechology sector 1o
blossom in Turkey. For example the key rescarch-
ers at Marmara University in Istanbul although
stromgly think that the Nanotechnology Center at
Marmara has a practical focus that targets com-
mercialization they also add the following issues
for the lack of the number companies in this area.
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Farst of all these scholars think that the potential
number of researchers who would engage in such
ventures 15 limited. This i because there s not
cnough demand for scieniists with PhoD. degrees
1o work in such companies. Most R&ID stant-ups
compamies appear to be owned by individuals
that are not as highly educated and hence lack
vimion. On the olher hand, the researchers claim
that financing a nano-tech venture is basicly
formidable i Turkey as there is no developed
venture capital markel and the banks would not
invest in technology related ventures that reguire
such large fimds. Also TUBITAK { The Scientific
and Technological Research Council of Turkey)
although is able to fund selected research projects
the amount of the extended funds would centainly
be not enough o develop products in the nanoe-
technology sector as the budget of this apency is
way too nammow fo this end. Researchers suggest
an inventive solution lo the lack of interestin such
funding and the underdeveloped capital markots.
They claim that 3 minmistry of technology would
be able W set the vision, handle the groundwurk
and henee sobve the funding problem.

Apar from the financing problem rescarchers
also mention that there are no incubation centers
of nanstechnology n universities panly because
nanotechnology products reguire much longer pe-
nods ofresearch time. Another issue related o the
commercialization of nanotechnology products is
a possible lack of demand to Turkish produced
nanclechnology products due tothe lack oftrust in
therr rehability. A related issue which the rescarch-
ers raise i5 the weak patent snd copyright laws
in Turkey which curb the researchers” incentives
1 engage in rescarching and developing nano-
technology products. Researchers also mention
that there 15 a lack of trust between the industry
and the university as private sector professionals
in Turkey do not have enough confidence in the
ability of the university profiessors in handling the
practial matters of the market. Finally, research-
ers ol Marmara argue that the whole country is
not as developed as the main cities like Ankara,
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