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Ar—Ge’nin ve yeniligin iktisat politikalarinin
olusumunda 6neminin giderek arttigi bir
donemde yasiyoruz. Bu donem ayni zamanda
Ar-Ge ve yenilik ¢iktilarinin giinlitk hayatimi-
zin hemen her noktasina sirayet ettigi bir asa-
maya tekabul ediyor. Bu ortamda Turkiye’de
bilim, Ar-Ge, teknoloji ve yenilik gibi kavram-
larin basit¢e ancak bilimsel bir yaklasimdan
odun verilmeden islendigi, zaman zaman biraz
daha derine inilerek bu alanlardaki belli bagh
kuramlarin incelendigi ve hatta politika yansi-
malarinin tartisildigi bir ilk bagvuru kaynaginin
eksikligi bizi epeydir diistindiiriiyordu. Eliniz-
deki kitap, bu diigtincenin tirunudiir.

Kasim 2012°de I.Semih Akcomak ve
Murad Tiryakioglu arasindaki e-posta yazis-
malariyla filizlenen bilim, teknoloji ve yenilik
konularinmi kapsayan bir el kitabi yazma fikri,
Erkan Erdil ve M.Teoman Pamukg¢u’nun kat-
kilariyla kapsamli bir projeye dontiserek eliniz-
de tuttugunuz bu kitabin ortaya ¢cikmasina ve-
sile olmustur.

Yaklasik bir yillik bir 6n ¢aligmanin ar-
dindan 2013 yili sonlarina dogru kitabin konu
taslagi olusmus ve taslakta yer alan konularda
¢alisan arastirmacilarla iletisime gegilmigtir. Bu
asamada davetimizi kabul ederek kitaba destek
veren cogunlugu Orta Dogu Teknik Universi-
tesi, Bilim ve Teknoloji Politikast Caligmalari
Ana Bilim Dali ve Bilim ve Teknoloji Politika-
lar1 Arastirma Merkezi (ODTU-TEKPOL) egi-
tim ve arastirma aginda bulunan yazarlarimiza
buytik bir tesekkiir borgluyuz: Bizleri kirmadi-
niz; gonderdigimiz sayisiz e-postaya zamanin-
da cevap verdiniz; bitmek tikenmek bilmeyen
isteklerimizi sabirla karsiladiniz.

Ayrica, ODTU-TEKPOLiin bulundugu
noktaya gelmesindeki katkilarindan dolayz,
merkezin onceki bagkanlar1 Yakup Kepenek’e
ve Metin Durgut’a tesekkiirlerimizi sunariz. Bu-
nun Otesinde, bu projenin hayata gegmesinde
emegi gecen ODTU-Bilim ve Teknoloji Politika-
s1 Caligmalari Ana Bilim Dali arastirma gorevli-
leri Muhsin Dogan, Cansu Durukan, Giilsevim
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Evsel, Maryat Coskun’a; bizim onlara o6grettigi-
miz kadar kargilikli etkilesimle bize de 6greten
tim ogrencilerimize; kitap konusundaki heye-
camimuzi paylasan ve bu projeyi en az bizim ka-
dar sahiplenen Istanbul Bilgi Universitesi Yayin-
lar1 genel yayin yonetmeni Fahri Aral’a; taslagin
olusmasinda ve diizeltmelerin iglenmesinde 6ne-
rilerini ve yardimini esirgemeyen yayin koordi-
natorimiiz Cem Tuziin’e ve diizeltmeleri sabir-
la isleyen Kadir Abbas’a; imla ve yazim kuralla-
r1 konularinda zaman zaman yararlandigimiz
Ismail Akcomak’a tesekkiir ederiz.

Fikir agamasindan itibaren yaklagik
dort yillik bir ¢alisgmanin triint olan derleme
kitabimiz, teknoloji ve yenilik iktisadinin en et-
kili aragtirmacilardan birisi olarak kabul edilen
Luc Soete’nin 6nsoziiyle baslayan ve (ulusal)
yenilik sistemeleri kavraminin 6ncii aragtirma-
clarindan Bengt-Ake Lundvall’in sonsoziiyle
tamamlanan, yedi ana kisim ve 30 bolimden
olugan bir kurguya sahiptir.

Ik basta bilim, teknoloji ve yenilik gibi
kavramlar ve tiirevleri tzerinde durulmus,
ikinci kisimda ticarilesme ve 6l¢im konusu ele

alinmustir. Ugiincii kisim yeniligin mikro ve
makro ekonomisi konularinda 6nem arzeden
ekonomik buytime, evrimci iktisat, teknoloji-
nin yayilmasi ve ag ekonomisi gibi hususlari 6n
plana tasiyarak teknolojinin verimlilikle, isgii-
cui piyasalariyla, finansal piyasalarla, cograf-
yayla ve cevreyle olan bagina odaklanmustir.
Dordiinct kisim bilgi ve iletisim teknolojileri,
ekolojik yenilik, otomotiv sanayi, savunma sa-
nayi ve nanoteknoloji gibi sektorel bakig agila-
rint barindirmaktadir. Besinci ve altincr kisim
bilim, teknoloji ve yenilik politikalarini kuram-
sal ve uygulamali bir cercevede ele almaktadir.
Son kisim Tiirkiye 6zelinde bir tartigma sun-
maktadir.

Bu vesileyle ilk yazar listemizde yer alan
ancak geng yagta aramizdan ayrilan Ankara
Universitesi Ogretim Uyesi Ali Fikirkoca’yr da
sevgi ve ozlemle aniyoruz.

Tabii ki en buyiik tegsekkiirii bizleri her
kogulda destekleyen ailelerimize bor¢luyuz.

NisAN 2016,
ANKARA VE AFYON



Onsoz
Luc SOETE

hristopher Freeman ve tarafimdan ortak-

lasa yazilan Endiistriyel Yenilik Iktisadi*
adli ders kitabinin t¢tincti baskist 1997 yilina
dayanmaktadir. Bu tictincti bask: 6nemli bir re-
vizyonu ve Freeman’in 40 yildan daha uzun bir
stire Once, yetmislerin baglarinda yazilan taslak
ders kitabimin ilk (ve ikinci) baskisinin giincel
halini icermektedir. Yenilik gibi bir konunun
ogrencilere aktarilma yonteminin, hala yakla-
stk yarim ytizyillik ekonomik kavramlara da-
yanma zorunlulugu olduk¢a olagan digidir.
Bunun nedenlerinden biri Freeman’in emsalsiz
katkisinin yani sira, hi¢ stiphesiz yeniligin, an-
lagilmasi karmagik bir kavram olmasidir: kav-
ramsal olarak temelde farkli olan kavramlari
ve yenilik siirecini tamimlamak igin kullanilan
radikal (radical), yikic1 (disruptive), artimsal
(incremental) gibi nitelemeler; deneysel olarak

1 Ayrica Ergiin Tiirkcan tarafindan Tiirkceye Yenilik Ikti-
sads olarak gevrilmis ve 2003 yilinda TUBITAK tarafin-
dan yayinlanmis ve giinimuze kadar yenilik, yenilik ikti-
sad1 ve bilim, teknoloji ve yenilik politikast konularinda
baslica Tiirkge kaynaklardan birisi olmustur.

kullanilan farkli temsillerin gesitliligi, 6rnegin;
Arastirma ve Gelistirme (Ar-Ge) harcamalar,
patentler, “yeni” tirtinlerin toplam satiglardaki
yuizdesi, gelistirilen yeniliklerin sayisi vb.; ve
son olarak rekabet politikasi, fikri milkiyet
haklari, regiilasyon, egitim ve insan sermayesi
olusturma, bilim politikas, istthdam politikasi,
ticaret ve dogrudan yabanci yatirim politikast,
hatta makroiktisat siyasalarini kapsayan poli-
tikayla iligkili araclarin cesitliligi, bu karmagik-
ligin sebebidir. Ugiincii bask: “endiistriyel” ye-
nilik kavramini, giinimiizde de kullanilan
“hizmet yeniligi” kavramini ekleyerek genislet-
mis, ancak yine giinumiizde kullanilan “sos-
yal” yenilik kavramini dahil edecek kadar ileri
gitmemistir.

Sonugta ekonomik biiyiime ve gelisme
icin endustriyel yeniligin 6nemi, yeni teknoloji-
lerin gelistirilmesi, uygulanmasi ve yayilmasina
baghdir. Ancak bunlar karmagik siiregler olup,
her zaman ayni rotay: takip etmezler. Her za-
man yeni teknolojiler ve teknolojik yaraticilik



Preface
Luc SOETE

he textbook “The Economics of Industri-

al Innovation” ! the third edition of which
was jointly written by Christopher Freeman
and myself, goes back to 1997. That third edi-
tion involved a major revision and a drastic up-
dating of the first (and second) edition of Free-
man’s seminal textbook written in the early
seventies of the previous century, now more
than 40 years ago. It is quite extraordinary that
a topic such as innovation in the teaching to
students should still rely on economic insights
of nearly half a century ago. One of the rea-
sons, apart from the uniqueness of Freeman’s
contribution, is undoubtedly linked to the fact
that innovation remains a complex concept to
grasp: conceptually with qualifications such as
radical, disruptive, incremental being added to
describe fundamentally different concepts and

1 Also translated in Turkish as “Yenilik Iktisad1” by Ergun
Tiirkcan and published by TUBITAK in 2003 and re-
mained as a major Turkish source for innovation, eco-
nomics of innovation and science, technology and inno-
vation policy.

processes of innovation; empirically with a va-
riety of different proxies being used, such as
Research and Development expenditures, pat-
ents, percentage of sales of “new” goods, num-
bers of innovation introduced, etc.; and finally
policy-wise with a huge variety of policy rele-
vant tools covering competition policy, intel-
lectual property, regulation, education and hu-
man capital formation, science policy, employ-
ment policy, trade and foreign direct invest-
ment policy, even macro-economic policy. And
while the third edition did broaden the spec-
trum of “industrial” innovation to include
now also innovation in services, it didn’t go as
far as including what is today called “social”
innovation.

Ultimately, the significance of industrial
innovation for economic growth and develop-
ment comes down to the development, the ap-
plication and dissemination of new technolo-
gies. These are however complex processes and
they do not always take the same route. There
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varolmustur (0rnegin; Mokyr, 1990) ancak
aragtirma ve yenilik her zaman, giinimiizde
agina oldugumuz sekilde yapilagelmemisgtir.
Landes (1969) tarafindan “bilim ve teknoloji
arasindaki evlilik” olarak adlandirilan kavra-
min ana ¢ikig noktasi, onciilleri kimya sanayi
ve tarim olan ve 19. ylizyilda yavag yavas orta-
ya cikan Endustriyel Devrim stirecidir. Ayrica
sanayi iktisatgilar1 tarafindan yeterince vurgu-
lanmasa da, bu kavramsal evlilik ayni zaman-
da Endiistriyel Yenilik Iktisad: kitabinin odak
noktasidir.

Dolayisiyla, boya tiretimi ve temel kim-
yasallar1 kapsayan kimya sanayi, yeni bir or-
ganizasyon modeli olarak, ayr1 bir Ar-Ge bo-
ltmiind ilk olarak deneyimleyen sanayi dali-
dir. Bu gelismeye, Almanya 19. ylzyilda 6ncti
olmus, ancak Ingiltere ve Amerika hizli bir se-
kilde Almanya’y: yakalamigtir. Kimya sanayi,
ilag ve giibre sektorlerinde hizli bir gelisim
gOstermis ve Birinci Diinya Savasi oncesi diin-
yada lider sektor haline gelmistir. Ar-Ge yapi-
s1 gelismeye devam ettik¢e, PVC ve polistiren
gibi yeni sentetik tirtinler ortaya ¢ikmigtir. 19.
yiizyilda kimyasal tirtinlerin uygulamalarinda
bir patlama yasanmis; 6rnegin, tarimda kulla-
nilan giibreler, tarimsal triinlerin uluslararasi
ticareti Uzerinde 6nemli bir etkiye ve tarim bi-
limine iligkin arastirma ve egitim enstitiilerinin
genis ¢apta yayginlagmasina neden olmustur.
Bilim ve teknolojinin bu erken evliligine rag-
men, bilimin iktisadi siireglerin ilk asamalarin-
da daha genel bir rol oynamaya baglamasi 20.
yiizyilin ortalarini bulmustur. Kimya sanayini
takiben hemen tiim sanayi dallarinda faaliyet
gosteren buytk kuruluslar kendi laboratuvar-
larini yavas ancak emin adimlarla kurmaya
baslamigtir. Bu durum, David Mowery’nin

(1994) detayl olarak belgeledigi gibi onemli
ticari ve bilimsel gelismeleri beraberinde getir-
mistir.

1980’ler ve 1990’larda yenilige iliskin
iktisat yazilarinin ¢cogunda odak noktasi, bilgi
birikiminin ve yeniligin ¢ikis noktasi ve dogasi
baglaminda sanayi kollar1 arasindaki farklarin
daha iyi anlasilmas: istegidir. Bu konudaki te-
mel katkilar, Chris Freeman’in yani sira Keith
Pavitt, Giovanni Dosi, Franco Malerba ve da-
ha bir¢ok arastirmaciyi icermektedir. Gegmise
bakildiginda bu ¢alismalarin odak noktasi, da-
ha ¢ok universiteler ya da kamu aragtirma ens-
tittileri olabilirdi. Ancak, bu tarz ¢caligmalar ile-
riki donemlerdeki arastirmalarda ve ozellikle
uygulamali arastirmalarda rol oynamaya basg-
lamistir. Caligmalarin buyik bolimu akade-
mik kurumlarda gomuli kalmig ve kamusalla-
samamistir. Bu durum Ikinci Diinya Sava-
st’ndan sonra hizli bir sekilde degismistir.
1980’lerin sonlarina dogru, st kapali bir de-
gisim yasanmustir: Ikinci Diinya Savasi’ndan
once daha miitevazi, kamu tarafindan finanse
edilen ¢aligmalar yapan devlet laboratuvarlari
veya kurumlari ile birlikte cogu aragtirma ozel
sektorde gerceklesirken, savastan sonra aras-
tirma ve yenilik yavas yavag tiniversitelerin so-
rumluluk alanina girmeye baglamistir. Bugiin
kamu arastirmalari ve bunlarin ticari uygula-
malari bir¢ok gelismis tilkedeki ekonomik sii-
reglerde, genellikle bolgesel diizeyde cok onem-
li bir rol oynamaktadir: Universiteler, yerel yo-
netimler ve kuruluglar arasinda uzun vadeli or-
takliklar inga eden “muspet” ilimlere iligkin bir
igbirligi modeli gelismektedir. Dominique Fo-
ray’in, ginimiiz Avrupa politik tartigmalarin-
da populer olan “akilli uzmanlasma” (smart
specialization) kavramiyla vurgulanan, “tgla
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have always been new technologies and tech-
nological creativity (see, for example, Mokyr,
1990) but research and innovation have not al-
ways been as we now know it. It was the In-
dustrial Revolution that sparked off what Lan-
des (1969) called ‘the marriage between sci-
ence and technology’: a process which emerged
gradually in the nineteenth century with the
chemicals industry and agriculture as its pre-
cursors. It was also this marriage, insufficient-
ly acknowledged in the industrial economics
community, which was the focus of “The Eco-
nomics of Industrial Innovation” textbook.
Thus, the chemicals industry, encom-
passing the production of dyes and base chem-
icals was the first one to experiment with a sep-
arate R&D department as new organisational
model. Germany led the way in the late 19t
Century but the UK and the US quickly caught
up. The chemicals industry expanded rapidly
into medicines and fertilisers and was a leading
sector worldwide before the First World War.
As its R&D structure continued to develop, it
gave rise to new synthetic products such as
PVC and polystyrene. The nineteenth century
saw the explosion of the application of chemi-
cal products, such as fertilizers in agriculture
which had a major impact on the international
trade of agricultural commodities and the
widespread diffusion of research and training
institutes for agricultural science. Despite this
early ‘marriage between science and technolo-
gy’, it was not until the mid-twentieth century
that science more generally began to play a role
in the initial stages of economic processes. Fol-
lowing the chemical industry, large enterprises
in all sorts of industries started setting up their
own laboratories, slowly but surely. This led to

significant commercial and scientific break-
throughs, as David Mowery (1994) document-
ed in detail.

The industrial focus in most economic
writings on innovation in the 80’s and 90’s was
inspired by the desire to better understand dif-
ferences between industries in the origin and
nature of knowledge accumulation and inno-
vation. The central contributions included,
apart from Chris Freeman, Keith Pavitt,
Giovanni Dosi, Franco Malerba and many
others. Viewed in retrospect, the focus of such
studies could have been as much on universi-
ties or public research institutions. These start-
ed only to play a role in research, and in partic-
ular in applied research at a much later date.
For the most part, they remained educational
institutes. That situation changed rapidly after
the Second World War. From the 1980s on-
wards, a subtle shift took place: whereas most
research before the Second World War took
place in the private sector, with government
laboratories or organisations carrying out
more modest publicly funded studies, after the
War research and innovation gradually came
to fall within the remit of the universities. To-
day public research and its commercial appli-
cation play a crucial role in economic process-
es in most developed countries, often at the re-
gional level: a cooperation model is emerging
in the ‘hard’ sciences establishing long-term
partnerships between universities, local au-
thorities and enterprises. The concept of ‘triple
helix’ is growing ever more popular, as empha-
sized by Dominique Foray’s notion of “smart
specialisation” popular in current European
policy discussions.

There are many reasons which explain
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helezon” (triple helix) kavrami giderek daha
yaygin bir hale gelmektedir.

Aragtirma ve yenilik stireclerinde farkl:
“yerel” oyuncular arasindaki sistemik etkile-
simlerin oneminin fark edilmesine yol acan bu
yavas degisimi aciklayan bir¢ok neden bulun-
maktadir. Ekonomik deger yaratilmasinda, in-
sanlarin, 6grenme siireglerinin ve aglarin oyna-
dig1 hayati roliin anlagilmasi, en az bu ekono-
mik degerin 6lciilmesi kadar zordur. Dolayisiy-
la bilimsel bilgi birikimi, egitimler ve yayinlar
yoluyla ve bilim adamlar arasindaki etkilesim-
ler ve tartigmalarla nesiller boyu aktarilmakta-
dir. Bilim, 17. yizyilda yeni bilimsel bilgilerin
paylasilmasi ve yayilmasi temelinde daha acik
bir sisteme evrilerek gelismeye baglamistir (Sha-
pin, 1994; Jardine, 1999). Bu “acik bilim” siste-
mi iki 6geden meydana gelmekteydi: Farkinda-
lik ve yeni kavramlara ilk olarak ulagan bilim
adamlari icin iyi bir itibar ve bilimin toplumda
onemli bir rol oynamasina imkan taniyan, “dev-
lerin omuzlarinda yiikselen” acik 6gretim siste-
mi. Agik bilim bir ¢esit bilgi tiretme bicimi olup,
gercgekte Olciilebilir ve nitekim olgiilen bir kav-
ramdir. 1970’ler, akademik yayinlara uygula-
nan istatistiksel yontemler, arastirmacilar ara-
sindaki igbirligi, aragtirma aglari, aragtirma ens-
titiillerinde temel bilimin referans noktast olarak
alinmast vb. ile birlikte bibliyometride kapsamli
bir yazinin gelisimine taniklik etmistir.

Bilimsel bilgiye dijital yolla ulagilmasi ve
bilginin dijital yolla yeniden tiretilmesi (David
ve Foray, 2002) bu 6grenme igleminin hizini
uluslararasi boyutta (“bilgi sinir tanimaz”) ve
katilimer stregler (“bilginin demokratiklegme-
si”) boyutunda artirmustir (Von Hippel, 2005).
Arastirmanin 6nemi iki kargit kuvvet tarafin-
dan bask: altinda tutulmustur. Bir yandan

arastirma, ulusal bir mesele olmaktan gittikge
uzaklagirken, diger yandan arastirma ulusal
veya yerel nifusun 6grenme kapasitesine ve
kabiliyetine bagli olarak artmaktadir. Bilimin
(ve ozellikle e-bilimin) yeni ve katilimer niteli-
ginin yani sira, bilimsel bilgiyi 6ziimseme yete-
negi dogal olarak kisisel irtibat ve baglantilar
da gerektirmektedir. Yeni bilgi tiretmede
onemli olan baglanti kurma kabiliyetinin, ya-
raticilik gibi kisisel ozelliklere daha fazla bagh
oldugu gortilmiistir. Bu gozlem, yeni bilginin
(bilimsel veya bilimsel olmayan) bireylerin kisi-
sel zekalarinda ve grup 6grenme siireglerinde
nasil sekillendigini gostermektedir. Arastirma-
nin ekonomik degerinin ne olduguna dair de-
taylarin dogru bir sekilde tespit edilebilmesi
icin gercekte ol¢tilmesi gereken, bilginin kaza-
nilmasinda, bilgiyi 6grenme, yayma ve bu bil-
giyi problemlerin ¢oziimiinde kullanma kabili-
yetlerinin gelistirilmesinde 6nemli rol oynayan,
insanlardir.

Bireylerin 6grenme siiregleri, sivil top-
lum orgutleri ve kuruluslari, egitim siireci ve
insanhgin bilgi birikimindeki artig, bilimin mo-
dern toplumdaki iglevlerinin anahtaridir. Bili-
min bu temel islevleri asagidaki gibi siniflandi-
rilabilir: 1) Ozel amagh pazarlanabilir iiriinler
ve hizmetlerin geligimi agisindan yenilige katki
saglamasi, 2) Toplumsal problemlerin ¢oziil-
mesine yardimei olmasi, 3) Bir uyar isareti gi-
bi igslemesi ve giindemi belirlemesi, ve 4) Dun-
yanin daha iyi anlagilmasina katki saglamas:.

Ozel amagh pazarlanabilir iiriinler ve
hizmetlerin 6zgln arastirma ¢abalarinin sonug-
lar1 oldugu ilk islev, Endiistriyel Yenilik Iktisa-
di kitabinin ana konusu ve odagidir. Isaac
Newton temel olarak, merakla motive olan bir
bilim adami1 modeli olarak karsimiza ¢ikarken,
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this gradual shift towards the recognition of
the importance of the system interactions be-
tween the different “local” players in the re-
search and innovation process. One crucial re-
alisation has been that people, learning pro-
cesses and networks play a vital role in creating
value, as difficult as their contribution is to
quantify. Thus on the one hand scientific
knowledge is transferred through education,
publications, in interactions, and in discussions
between scientists across generations. Science
only began to develop into a more open sys-
tem, based on sharing and publishing new sci-
entific knowledge, in the seventeenth century
(Shapin, 1994; Jardine, 1999). This ‘open sci-
ence’ system consisted of two elements: recog-
nition and a good reputation for scientists who
achieved new insights first, and an explicit
learning system —‘standing on the shoulders of
giants’- that enabled science to play an impor-
tant role in society. This is knowledge genera-
tion of a type that can be and in fact is mea-
sured. The 1970s saw the growth of a volumi-
nous literature on bibliometrics, with statisti-
cal methods being applied to publications, col-
laboration between researchers, research net-
works, the anchoring of science in institutions,
and so on.

Digital access to and digital reproduc-
tion of scientific knowledge (David and Foray,
2002) kicked this learning process into high
gear, both internationally (‘knowledge knows
no borders’) and as a participatory process (the
democratisation of knowledge) (Von Hippel,
2005). The value of research was put under
pressure by two opposing forces. On the one
hand, the value of research is less and less a na-
tional affair; on the other, the value of research

increasingly depends on the absorptive capaci-
ty of a national or local population. Alongside
the new, participative nature of e-science, be-
ing able to absorb scientific knowledge natu-
rally also required personal contact. The ca-
pacity to make connections —crucial in generat-
ing new knowledge— appeared to depend more
on personal traits, for example creativity. This
is how new knowledge (whether scientific or
not) is shaped in both the brains of individuals
and in group learning processes. In order to de-
termine what the value of research is in any ex-
act detail, then, what we really ought to be
measuring is people, with a view to establish-
ing the extent to which science has helped them
acquire general knowledge and improved their
ability to absorb and convey knowledge and
use it to solve problems.

The learning processes of individuals,
civil society organisations and enterprises, the
process of education, and the increase in peo-
ple’s overall knowledge are all key to the
broader functions of science in modern society.
These functions can be classified as: 1) contrib-
uting to innovation in terms of the develop-
ment of specific marketable products and ser-
vices, 2) helping solve societal problems, 3)
acting as a warning signal and setting the agen-
da, and 4) contributing to a better understand-
ing of the world.

The first function, in which specific
marketable products and services are the result
of specific research efforts, was the central top-
ic and focus in The Economics of Industrial in-
novation. Whereas Isaac Newton stands as the
model for a scientist motivated mainly by curi-
osity, the model for a researcher who produced
direct economic profits is Thomas Alva Edison
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dogrudan ekonomik kar tireten bir arastirmaci
modeli olarak Thomas Alva Edison (1847-
1931) ornek gosterilebilir. Edison bir mucitti
(ilk patenti elektro-grafik oy kaydedici olup, en
unlii icadi elektrik amptiliydii) ancak ayni za-
manda icatlari satin alip kendi adina patentle-
yen zengin bir is adamiydi. Bu icatlar basarili
olduklarinda, bunlar1 kusursuzlagtirip seri iire-
time gecirmekteydi. New Jersey eyaletinde diin-
yanin ilk ticari aragtirma laboratuvarini kurma-
siyla bilinmektedir. Edison sinema teknolojisi,
telgraf, elektrik jeneratorii ve sayisiz yenilikgi
cihaz ve sistemlerin icadi ve gelisiminde 6nemli
bir rol oynamugtir. Edison ve onun arastirma la-
boratuvari ayni zamanda New Jersey’de ig im-
kéan1 yaratilmasina ve kamu hizmetlerinin gelis-
mesine yardimei olmustur. Yeni tirtin ve hizmet
sekline biirtinen arastirmanin ekonomik degeri-
nin dl¢tilmesi son derece kolaydir. Giiniimuizde
patent verileri kullanilarak Ar-Ge ile isletmele-
rin ekonomik degeri arasindaki iligkiyi incele-
yen, kayda deger buytklikte bir uygulamali ya-
zin bulunmaktadir.

Arastirmanin bir “deger” yarattigini
gosteren ikinci iglevi, boyut ve say1 cinsinden
ifade edilmesi zor olan her tiirli toplumsal so-
runu ve problemi ¢ézmeye yardimci olmasidir.
Ornegin; sehir ve iilke planlamacilari kentsel
tasarima iligkin uygulanabilecek fikirler tretir-
ler; psikologlar “demans” hastalig1 olan kisile-
rin daha iyi bir bakim almasi i¢in ¢abalarlar, fi-
kir dretirler ve egitimciler daha iyi ¢ocuk ba-
kim olanaklari hakkinda fikir tretirler. Tim
bunlar toplumun gelismesi ve sosyal anlamda
zenginlesmesini saglar. Ozellikle sosyal bilim-
ler ve beseri bilimler bu (ikinci) isleve hizmet
eder. Bu gibi durumlarda bilim somut, pazarla-
nabilir dirtin ve hizmetlere katkida bulunmak

yerine, yukarida sozu gecen 6zel toplumsal sii-
reclerde kullanilabilecek profesyonel bilgi ve
becerileri saglar. Ekonomistlerin aragtirmanin
ve yeniligin bu genis kapsamli katkilarinin far-
kinda olmasi 6nemlidir.

Ugiincii olarak, bilim ayni zamanda bir
uyari isareti olarak hizmet verir ve gindemi
olusturur. Guntimuzde iklim degisikliklerine
dair yapilan aragtirmalarin buyiik bir kismi en
azindan bu asamada bir uyari isareti olarak go-
rilebilir. Bu arastirmalar iklim degisikliginin
nasil ilerledigini, bizleri hangi gelismelerin bek-
ledigini ve hangi 6ncelikli 6nlemlerin alinabile-
cegini gosterirler. Biraz zaman gegtikten sonra
bu arastirmalar, problem ¢6zmeye daha ¢ok
odaklanabilir ve hatta uzun vadede ekonomiye
Olciilebilir bir katkida bulunabilirler. Ancak
bilgi birikimindeki her ilerlemeyi hemen finan-
sal degere doniistiirmek miimkun degildir. Bili-
min buradaki fonksiyonu yol gosterici nitelikte
olup (bir diger ifadeyle, bir uyar: isareti); bilim
¢ok uzak olmayan bir gelecekteki yeniliklere ve
yeni ekonomik kazanglara olanak yaratir.

Bu genig kapsamli toplumsal fonksiyon-
lara ek olarak bilimin, daha genel ve yansitici
dordinci islevi, dinyanin daha iyi anlagilmasi-
na olanak tanimasidir. Bu kapsamda yiiriitiilen
arastirmalar, kapsaml aciklamalara iligkin in-
celemelere ve genellikle merak ve agiklanama-
yan olaylarin anlasilmasi ihtiyacina odaklanur.
Bu minvaldeki arastirmalarin muhatap oldugu
sorular dogaya iligkin, daha genel olmas: ve el-
de edilen c¢iktilarin ¢ok kesin olmamasi sebe-
biyle stirdiriilebilir bir aragtirma altyapisina
ihtiya¢ duyar. Bu islevin yenilikle iligkili muh-
temel bir baglantisi bulunmamaktadir; ancak
uzun vadede yaraticilik ve yenilik bu son iglev-
den yarar saglama potansiyeline sahiptir.
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(1847-1931). He was an inventor (his first pat-
ent was for an electrographic vote recorder; his
most famous invention was the incandescent
light bulb), but he also became a wealthy busi-
nessman by buying up inventions that he then
patented in his own name. If they turned out to
be successful, he would then perfect and mass-
produce them. He is credited with building the
first commercial research laboratory in the
world in the State of New Jersey. Edison played
an important role in the invention and devel-
opment of motion picture technology, the tele-
graph, the electrical generator and countless
other innovative devices and systems. He and
his research laboratory also helped create jobs
and develop public services in New Jersey. The
economic value of research that takes the form
of new products and services is actually the
easiest to measure. There is today a consider-
able body of empirical literature that studies
the relationship between R&D and the value
of enterprises based on patent data.

The second way in which research
shows itself to be of value is in helping solve all
kinds of societal problems and challenges that
are difficult to express in terms of size and
number. For example, town and country plan-
ners come up with practical ideas about urban
design; psychologists about better care for
those suffering from dementia; and education-
alists about better childcare facilities — all
things that improve and enrich society. The so-
cial sciences and the humanities in particular
often serve this function. In such cases, science
contributes not by producing tangible, market-
able products and services, but rather by giving
professionals knowledge and skills that can be
used in those specific societal processes. It is

important that economists are aware of these
broader contributions of research and innova-
tion.

Third, science also serves as a warning
signal and sets the agenda. Much of the re-
search now being carried out on climate change
can be seen as a warning signal, at least at this
stage. Such research shows how climate change
is proceeding, what developments can be antic-
ipated, and what ‘no regret’ measures can be
considered. After some time has passed, that
research may begin to focus more on problem-
solving, and in the longer term it may even
make a quantifiable contribution to the econo-
my. But it is not possible to immediately capi-
talise financially on every advance in knowl-
edge. Science here functions as a signpost,
opening up opportunities for future innova-
tions and new revenues at a mere distant pros-
pect.

In addition to these broad societal func-
tions, science has also a fourth, more generally
reflective function: to attempt to understand
the world better. Research in that sense focus-
es on the search for better, more comprehen-
sive explanations, often driven by curiosity and
the need to understand unexplained phenome-
na. The latter forms of research require a sus-
tainable research infrastructure because the
questions they address are more general in na-
ture and the outcomes are much less certain.
There is no a priori link with innovation, but
creativity and innovation are likely to benefit
in the long term.

The difference of the present-day inter-
dependences from older interpretations emerg-
es from the content of what is being shared be-
tween stakeholders. The content has shifted
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Giniimiizde ekonomik aktorler arasin-
daki kargilikli bagimlilik ile eski yorumlar ara-
sindaki fark, paydaslar arasinda paylagilan ice-
rigin ne oldugu ile iliskilidir. Icerik, somut
irin veya hizmetlerin iiretim siireclerinden,
daha genis kapsamli bir “bilgi yaratma” siire-
cine kaymugtir. Rekabet faktoriiniin 6nemi ger-
cevesinde “lirinden” “bilgiye” dogru olan bu
degisim, sanayi kuruluglarinin diizenini biiytik
olciide etkilemis ve sirketlere atfedilen statik
bakis agisinin, dinamik bir bakis acgisina do-
niismesine neden olmustur. Degisen iktisadi
kiiresellesme kuramlar: bunu, sanayi tretim
sistemlerinin “uluslararasilagmasindan”, bilgi
yaratiminin ve uretiminin “kiiresellesmesine”
bir kayis olarak olarak gostermektedir. Yoneti-
sim (governance) baglaminda bunun anlami
paydaslar arasindaki iligkilerin tek-yonliden
cok-yonliiye degisim gostermesidir. Gelismis
tilkeleri yakalama kabiliyeti, Ar-Ge ile ortaya
¢ikan “teknolojik” kabiliyetten, ihtiyaglarin
artan karmagikhigina ve cesitliligine uyum sag-
layan, dahili veya harici mevcut bilgi kombi-
nasyonlarini iceren “kurumsal” kabiliyete dog-
ru evrilmigtir.

Gilinumuzin ekonomik aktorleri arasin-
daki etkilegsim hususundaki ikinci farklilik tabii
ki, aragtirma ve yeniligin belirgin bir bigimde
kiiresellesme egiliminde olmasi ve bunun “es-
ki” gelismis tlkeler (ABD, Japonya, AB) ve ge-
ri kalan tlkeler ayriminin ¢ok 6tesinde, tim
diinyada bilgi merkezlerinin ¢ogalmasina ne-
den olmasidir. Yiiksekogrenim ve arastirmaya
yapilan buyiik yatirimlar, olumlu niifus dina-
mikleri, gelismis tlkelerdeki tiretim faaliyetle-
rinin disa kaydirilmasi (offshoring) ve ayrica
OECD tlkelerinde iriin geligtirmedeki artig
nedeniyle, bir¢ok geligen iilkede popiiler “yeni-

lik” merkezleri ortaya ¢ikmigtir. Bu geligsme,
“eski” gelismis tiglti topluluk tilkelerindeki (bir
diger ifadeyle, ABD, Japonya ve AB) sirketle-
rin, 6zel Ar-Ge faaliyetlerindeki diinya liderlik-
lerini farkli diizeylerde etkilemistir: Bu nedenle
Guney Kore’deki sirketler Japonya’yr yakala-
mig ve giiniimiizde bir¢ok yiiksek teknoloji ih-
tiva eden sanayi sektoriinde diinya lideri konu-
muna ulagmistir; tipki giinimiizde motorlu
araclar, kimya veya elektronik gibi bir¢ok ol-
gun sanayi dalinda Avrupa tilkelerini yakala-
yan Cin gibi. Kitle titketim mallarina iliskin
uretimin yiiksek teknoloji igeren pek ¢ok bile-
seni Cin ve Hindistan’da sadece tiretilmemek-
te, ayni zamanda tasarlanmaktadir. Bu kiiresel
degisimin su ana kadar temelde, Ar-Ge faali-
yetlerinin “geligtirme” kismina iligkin oldugu
gorulmektedir; bir diger ifadeyle, Ar-Ge’nin di-
ger ve daha temel bilegenleriyle siki bir sekilde
birlestirilmeye veya ayn1 mekanda yan yana
bulundurulmaya gerek duyulmayan, ancak ay-
n1 zamanda mekansal yiginlagsmadan (agglo-
meration) faydalanan siradan (routine) Ar-Ge
bilesenleri. Ar-Ge ve yenilik faaliyetlerinin da-
ha az siradan ve daha ¢ok bilime dayali bile-
senlerinin giinimuzde hila Amerika, Japonya
ve AB iilkelerinde yogunlastigi goriilmektedir.
Ar-Ge’nin bu siradan olmayan bilesenleri icin
onem teskil eden hususlar, ileri akademik aras-
tirmalara yakinhk, diger sirketlere yakinhk
(ortak yerlesimin avantajlari) ve mekansal bilgi
yigilmasi digsalliklar1 olarak nitelendirilebile-
cek hususi girdiler, hizmetler ve insan kaynak-
larinin olusturdugu buittiindiir.

Ancak Turkiye gibi gelismekte olan l-
keler, tiretim faaliyetlerinin disa kaydirilmasin-
dan siirec teknolojileri geligtirme, tirtin gelistir-
me, tasarim ve uygulamali arastirmalara kadar
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from the purely production process of tangible
products or services to a much broader ‘knowl-
edge creation’ process. Such a shift in the im-
portance of the factor of competitiveness from
‘product’ to ‘knowledge’ has greatly affected
the formation of industrial organization and
resulted in a transition from the conventional
static view of the firm to a dynamic one. The
changing theories of economic globalization il-
lustrate this shift from ‘internationalization’ of
industrial production systems to the ‘globaliza-
tion” of knowledge creation. In terms of gover-
nance, this means that relationships among
stakeholders have evolved from being one-di-
rectional to multi-directional. The capability
for catching up has evolved from technological
capability emerging from the R&D to organi-
zational capability involving combinations of
existing knowledge, either externally or inter-
nally, adapting to increasing complexity and
variability in the needs.

The second difference is of course, the
dramatic trend towards the globalization of re-
search and innovation which has in the mean-
time led to a multiplication of world class
knowledge centres across the world going way
beyond the “old” developed countries triad
(US-Japan-EU) and the rest of the world di-
vide. Due to large investments in higher educa-
tion and research, favourable demographic dy-
namics, the outsourcing of manufacturing ac-
tivities but also increasingly of product devel-
opment from OECD countries, new hotspots
of innovation have emerged in many emerging
countries. It affects at different levels the old
Triad firms’ private R&D world dominance:
thus Korean firms have caught up with Japan
and are now leading the world in many high-

tech manufacturing sectors, just like Chinese
firms have been catching up with European
ones in many mature industries such as motor
vehicles, chemistry or electronics. Large parts
of high tech components of many mass con-
sumer products are now not only manufac-
tured but also designed in China and India. It
is of course true that this global shift appears
up to now still mainly concerned with the D of
R&D, i.e. the somewhat more routinized seg-
ments of Development which do not need to be
tightly integrated or co-located with other,
more fundamental research capacities but also
benefit from agglomeration effects. The less
routinized and most science based segments of
inventive activity appeared up to now to re-
main concentrated in the US, Japan and the EU
— what counts here is the proximity to leading
edge academic research, the advantages of co-
location with other firms and thick local mar-
kets for specialized inputs, services and human
capital, so-called knowledge agglomeration ex-
ternalities.

But emerging countries, including Tur-
key, have shown a remarkable capacity in
moving upstream in the value chain, from out-
sourcing of manufacturing activities to autono-
mous process technology development, to
product development, design, and applied re-
search. Together with a national targeted tech-
nology policy, a growing number of emerging
countries have successfully and aggressively
pursued the goal of a rapid increase in the sci-
entific quality of their universities, using both
monetary and non-monetary incentives as well
as institutional reforms. Furthermore, and con-
trary to the US, Europe or Japan, the econom-
ic crisis has affected less governments’ fiscal
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farkli alanlarda deger zincirinin tst halkalarina
dogru yonelmekle, kayda deger bir kapasiteye
sahip olduklarini gostermislerdir. Hedeflere
odaklanmig bir ulusal teknoloji politikasiyla
birlikte sayilari hatir1 sayilir bir sekilde artan
gelismekte olan tlkeler, finansal ve finansal ol-
mayan tesvikler ve kurumsal yenilenme faali-
yetleri ile bagarili ve girigsken bir sekilde tniver-
sitelerin akademik kalitelerini artirmiglardir.
Buna ilaveten Amerika, Avrupa veya Japon-
ya’nin tersine, ekonomik krizler gelismekte
olan tlkelerde hitkiimetlerin mali durumlarim
daha az etkilemistir. Bu nedenle bu tilkelerin
bilgiyi yakalama ¢abalarinin, gelecekte yukari-
da sozii edilen “gelistirme” faaliyetleriyle sinir-
Ii kalacagini varsaymak igin bir neden yoktur.
Daha olas1 kargit varsayima gore; sozii edilen
“gelistirme” turt faaliyetlere katilim eninde
sonunda yerel becerileri artirip genisleyerek bir
yayilma etkisine (spillover effect) neden olacak
ve hatta, kiiresel, agik faaliyet aglarinin gelis-
mesine imkan saglayan giincel yenilik yakla-
simlariyla buyiiyerek temel aragtirmaya sirayet
edecektir. Bu bakis agisiyla, belli alanlarda kii-
resel bilgi merkezleri ile rekabet etme potansi-
yeline sahip eski ya da yeni, Asya, Amerika ve-
ya Avrupa iilkeleri, akademik ustunliikler, giic-
i egitim programlari, arastirma altyapilar
olusturmak ve uzman akademik arastirmacila-
r1 cekmek i¢in biiyiik ¢capli programlari finanse
etmek, piyasa tegviklerine tepki verebilen giicli
girigimei faaliyetler ve sofistike kullanicilardan
yararlanmak gibi karakteristik ozelliklere sa-
hip olacaklardir.

Ayni zamanda gelismis tlkelerdeki bi-
lim ve yenilik politikalarinin, bu degisen kiire-
sel bilgi cercevesini daha fazla dikkate almasi
gerekecektir. Bazi acilardan ve “Endustriyel

Yenilik Iktisad1” ile iliskili olarak bircok gelis-
mis tlkede arastirma politikalar1 dar bir ¢erge-
vede endustriyel yenilige odaklanmis ve her bi-
ri yenilik i¢in hususi bilesenlere ihtiya¢ duyan
uretim dis1 sektorlere, baz1 yerel, kiiresel, ozel
ve kamusal, ancak her biri isttihdam yaratmada
daha 6nemli olan diger sektorlere yeterince ilgi
gostermemistir. Bir¢ok Avrupa yerel ekonomi-
sinde hizmet sektorii katma degerin ve istihda-
min biiyiik bir bolimiini temsil ederken, yuk-
sek teknoloji ihtiva eden hizmetlerin uluslara-
rasi ticarete yaptigi katkinin, sanayi ve tarim
uriinlerinde yiiksek teknoloji ticaretinin kiigiik
bir parcasini olusturmasi sasirticidir. Bazi yuk-
sek teknoloji ihtiva eden hizmetler i¢in bu du-
rum faaliyetlerin niteligi ile dogrudan baglanti-
lidir. Ancak diger bir¢ok hizmet i¢in bilgi ve
iletisim teknolojileri, yenilik i¢in cok énemli
olan aracilik hizmetlerinin (finans hizmetleri,
egitim ve Ogretim, sosyal hizmetler vb.) ticare-
tine dair yeni olanaklar saglamigtir. Kiiresel
sirketlerin Ar-Ge faaliyetlerinin Hindistan ve
Cin gibi tilkelerde gergeklestirilmesinin biyiik
olgude artis gostermesi, bu sirketler igin potan-
siyel bir kazan-kazan durumu olusturur: bi-
yuk ve biyiiyen bir piyasaya hizmet sunma ka-
biliyeti ve yenilik faaliyetlerinden daha fazla
verim elde etmek.

Kisaca ifade etmek gerekirse, aragtirma
ve yenilik faaliyetlerinin istihdam yaratma po-
tansiyeli, yeni biytime olgusunun bir pargasi
olan kiiresel piyasa olanaklarindan ayrilamaz.
Bu durum, bu alandaki ulusal politikanin cog-
rafi niteligine dair 6nemli bir bosluk olusturur.
“Cok-uluslu” Avrupa olgusu kapsaminda, Av-
rupa Arastirma Bolgesi (European Research
Area, ERA) kavrami ve takip eden Cerceve
Programlar1 (Framework Programs) arastirma-
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positions in emerging countries. There is hence
no reason to assume that the knowledge catch-
ing-up efforts of those countries would in the
future be limited to the D-types of activities
mentioned above. More likely is the opposite
assumption: that is that participation in these
D-types of activities will ultimately have spill-
over effects in the sense of building local capac-
ities to expand further and move also in basic
research, possibly even magnified by some of
the new approaches to innovation which are
leading to the development of global, open net-
works of activity. From this perspective, coun-
tries, old and new, Asian, American or Europe-
an, with the potential to compete for global
knowledge hubs in certain fields will be char-
acterized by the fact that they have pockets of
academic excellence; that they have strong ed-
ucational programs; that they can fund major
programs to create research infrastructures
and attract leading academic researchers; that
they have already strong entrepreneurial activ-
ities that respond to market incentives; and
that they can benefit from sophisticated users.

At the same time research and innova-
tion policies in the developed world will need
to take more fully into account this changing
global knowledge framework. To some extent,
and in line with “The Economics of Industrial
Innovation”, research policies have been too
narrowly focused in many developed countries
on industrial innovation and paid insufficient-
ly attention to the wide variety of other, non/
manufacturing sectors, each with their specific
needs for innovation, some local, some global,
some private, some public, but each much
more significant in terms of job creation. The
striking fact remains that while services repre-

sent the largest part of value added and em-
ployment in most European domestic econo-
mies, their contribution to international tech-
nology services trade, has remained only a
fraction of the corresponding high/tech trade
in manufacturing and agricultural products.
For some technology services this is intrinsical-
ly linked to the nature of their activity. But for
many other services, though, information and
communication technologies have provided
new opportunities for the trading of intermedi-
ary services of crucial importance to innova-
tion (financial services, education and training,
social services, etc.). The rapid increases high-
lighted in the location of global firms’ R&D
activities in e.g. India and China is potentially
a win-win situation for those companies: great-
er efficiency in innovation together with the
ability to serve a large and growing market.

In short, the job creation aspects of re-
search and innovation can no longer be disso-
ciated from the global market opportunities of
the new growth opportunities. This creates a
substantial gap with the geographical nature of
national policy making in this area. Within the
context of “multi-national” Europe e.g., the
concepts of a European Research Area and the
subsequent Framework Programs have con-
tributed to an increase in the intra-European
internationalization of research. Most technol-
ogy trade in Europe is as a result today of an
intra-EU nature, concentrated in a couple of
industries, pointing towards research special-
ization in Europe. It explains why private
R&D has not really increased in the EU over
the last ten to fifteen years: the opportunities
for specialization and the reaping of scale econ-
omies in research for both European and for-
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lari, Avrupa sinirlar iginde aragtirmanin ulus-
lararasilagmasina katkida bulunmustur. Avru-
pa’daki teknoloji ticaretinin cogu bugiin AB da-
hilinde yapilan, birkag sanayi dalina odaklanan
ve Avrupa’da arastirmada uzmanlagmanin art-
ugmin gostergesi olan bu gelismelerin sonucu-
dur. Bu durum, Avrupa’da son 10-15 yilda Ar-
Ge faaliyetlerinde artis olmamasinin nedenini
acgiklamaktadir: aragtirma faaliyetlerinde uz-
manlagma olanaklari ve hem Avrupa’daki sir-
ketler hem de yabanci (Amerikan ve Japon) sir-
ketler igin arastirma faaliyetlerinde 6lgek eko-
nomilerinden ortaya ¢ikan kazanimlar o kadar
onemliydi ki, bu sirketlerden higbiri arastirma
tabanlarini gergekte biiylitmeye yonelik adim-
lar atmaya gerek duymadi. Sirketler bunun ye-
rine Avrupa sinirlari iginde, genelde birbirleriy-
le ortiisen kiigtik olgekli Ar-Ge faaliyetlerini
azaltmaya ve bu kararlarini aklilestirmeye
odaklanmuglardir. EU27 piyasasi kapsamindaki
Ar-Ge faaliyetlerinin etkinligindeki gelismeler o
denli bir boyuta ulasti ki, Ar-Ge “saptirma”
boyutu Ar-Ge “yaratma” faaliyetlerinden kay-
naklanan etkilerin 6niine ge¢mistir. Ozel sirket-
ler icin ERA, ilk ve en 6nemli olarak, AB sinir-
lar1 igindeki 6zel Ar-Ge yatirnmlarim artirmak

KAYNAKCA

yerine, Avrupa sinirlari igindeki teknoloji tica-
retini 6nemli bir sekilde artiran bir Ar-Ge ortak
pazarini temsil eder hale gelmistir.

Gunumuzin yukaridaki tartigmalara
uygun sorusu, diinya capindaki kiiresellesme
ve uluslararasi, kiiresel boyutta arastirma uz-
manlagmasi egilimlerine iligkin baskilarin, Av-
rupa’daki 6zel Ar-Ge yatirimlarini nasil etkile-
yecegidir? Bu baskilar, Avrupa’daki 6zel Ar-Ge
yatirimlarinmi “Ar-Ge ortak pazar1” yoluyla et-
kileyen ve yukarida deginilen teknoloji ticareti,
arastirma faaliyetlerinde artan uzmanlagma ve
AB dahilindeki igbirligine iliskin egilimlere se-
bep olan ERA gibi benzer bir etkiye sahip olur-
sa, Avrupa, ilgili istihdam ve gelir sonuclariyla
beraber, halihazirdaki arastirma ve bilgi biriki-
mi uzmanhginda asagi yonli bir dizeltme ya-
pabilir.

Yukaridaki tartigmalar, artan kiiresel-
lesme (Avrupa icinde ve kiiresel olarak), Orta-
dogu sarmalinin dogurdugu giivenlik endisele-
ri ve AB’ye tyelik stirecinin yavagladigi gtinti-
muzde Turkiye icin benzer ancak cok daha
onemli ve zor sorulari da beraberinde getir-
mektedir. Bu kitap, bu tartigmalar igin genel
ancak derinlemesine bir cerceve sunmaktadir.
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