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ABSTRACT

TECHNOLOGY SPILLOVERS THROUGH FOREIGN DIRECT INVEMENT
IN TURKISH MANUFACTURING INDUSTRY

OMUZLU AKSQY, Yeliz
M.S., Department of Economics

Supervisor: Assistant Prof. Dr. M. Teoman PAMUKCU

September 2008, 99 pages

This study investigates whether there are techwnolsgillovers through
foreign direct investment (FDI) in Turkish manufaihg industry. Before the
econometric estimation, theoretical and empiriderdture on FDI and technology
spillovers especially by transnational corporatiPAs¥Cs) is analyzed in detail. Also,
historical perspective of FDI and review of theatetl literature for Turkey
constitutes an important part of the study. To thstspillover effects of FDI, the
dataset including sectoral level determinants ofd#ferent sectors, according to
ISIC (International Standard of Industrial Clagstion) 4-digit industrial
classification, in Turkish manufacturing industiyy used. The dataset is obtained
from Turkish Statistical Institute (TurkStat) fohe period 1983-2001. Sectoral
market shares of foreign firms are used as spitloxariables; and horizontal
spillovers are tested. Although some specificatimingariables produce negative and
insignificant results, the significant regressi@sults show that there are positive
spillover effects from foreign firms to domestiecnfis through horizontal spillovers.
In this estimation, six different proxies of capstock are used to test the robustness
of the results; and also, spillovers are testerims of low-technology-using (Low-

Tech) sectors and high-technology-using (High-Teseut}ors.

Keywords: Foreign Direct Investment, Technology Spilloversrkey.
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DOGRUDAN YABANCI YATIRIMLARIN TURK IYE IMALAT SANAY II'NE
TEKNOLOJK GETIRILERI

OMUZLU AKSOQY, Yeliz
Yiuksek Lisansjktisat Bolumii

Tez Yoneticisi: Yrd. Docent Dr. M. Teoman PAMUKCU

Eylul 2008, 99 sayfa

Bu calsma, dgrudan yabanci yatirmlarin (DYY) Tirkiye imalat sgine
teknolojik getirilerini aratirmaktadir. Ekonometrik tahmin yapiimadan 6nce,YDY
ve Ozellikle uluslararasi firmalar aragiyla gelen teknolojik getiriler hakkindaki
teorik ve deneysel yazin detayl olarak incelesimiAyrica, Turkiye'deki DYY’nin
tarinsel gekimi ve ilgili yazinin taranmasi, camanin 6nemli bir kismini
olusturmaktadir. DYY araciiyla gelen teknolojik getirilerin test edilmesi aongda,
Tarkiye imalat sanayii icin ISIC (Uluslararasi Sdant Sanayi Siniflandirmasi) 4.
dizey sanayi siniflandirmasina goére secilen 89ifadktore ait sektérel dizeydeki
belirleyicileri iceren veri seti kullanilngtir. Tirkiye Istatistik Kurumu’ndan alinan
bu veri seti, 1983-2001 dénemini kapsamaktadir.ariab firmalarin sektorel pazar
paylarl getiri dgiskeni olarak kullaniimakta ve yatay getiriler testilmektedir.
Degiskenlerin bazi tanimlamalari negatif ve anlamsizugtar Gretmesine gmen,
anlaml regresyon sonuclarina gére yabanci firrdalaryerli firmalara dgru yatay
getiri yoluyla, pozitif teknolojik getiri etkisi vair. Yapilan modellemede, alti farkl
sermaye stgu verisi kullanilarak sonuglarin dayanikgdilitest edilmg ve ayrica
getiriler yiksek teknoloji ve diik teknoloji kullanan sektorler acgisindan da

incelenmitir.

Anahtar Kelimeler: Dogrudan Yabanci Yatirimlar, Teknoloji Getirileri (Trddojik

sizintilar), Turkiye.
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CHAPTER 1

INTRODUCTION

Foreign Direct Investment (FDI) is a major polisguie of governments especially in
developing countries in the context of developnmigatature. Since FDI is seen as a
means of economic growth, the role of FDI in enlvapgrowth has been analyzed
extensively in the literature. Many researcherslyaea the effects of FDI in

developing countries either theoretically or engailly. Another important aspect of
the issue for policy makers is transnational caapons (TNCs) as foreign investors
in developing countries. For this reason, the behes of TNCs as decision-makers
of FDI in developing countries and their impacttbe host country economy is an

interesting area for researchers.

FDI goes to developing countries in four ways; srbsrder mergers and acquisitions
(M&A), greenfield investments, earnings reinvesitedbreign owned companies and
cross-border loans & trade credits between relat@eérprises. Resource-seeking,
market-seeking, efficiency-seeking and strategisetaseeking are the four main
motives of this kind of investment. In fact, there many different options for TNCs
to extend operations abroad such as exportingnding, or entering into a joint

venture or strategic alliance. But they prefer stwrey abroad due to some
advantages; such as ownership, location and idieatian advantages (OLI-

framework).

TNCs choose any region or country to invest, aimsgne gain from this
investment. Although FDI is generated by the maibraof TNCs, policy makers in

developing countries try to attract foreign investindue to the impact of FDI on



economic growth by the way of embodied (import chamnery/equipment) or
disembodied (know-how, knowledge and licenceshrietogy transfer.

This technology transfer occurs either intentionably help of TNCs’ policy to

provide new technologies to host country, or umtitmally, as a positive externality
effect on the host country. The unintentional tfansof technology is called
technology spillover in the literature. There dreee types of technology spillovers;
horizontal, vertical and labour spillovers, arising means of five main channels;

demonstration/ imitation, labour mobility, exportempetition and linkages.

According to growth theories, it is believed thdIFpromotes growth in the host
country. However, there is no consensus on thefiteé FDI, that is, the existence
of positive spillover effects, among the empirisadies analyzing investments on
the manufacturing industries. While many studieantb evidence in favour of
positive horizontal and/or vertical spillovers thare still many others finding no
support for positive spillovers or even supportriegative productivity spillovers in

developing countries.

As Yilmaz and Ozler (2004) mentioned, the substhariation in the results of
econometric studies is perhaps due to the diffe®mt the institutional framework,
the state of development of the local manufactummlyistry, and the characteristics
of the foreign direct investment in each of the rdaes for which the studies are

conducted.

Different conclusions could also be reached dutaédimitations of the data sets in
measuring intra- and inter-industry linkages thtowghich productivity spillovers
may be realized. One of the shortcomings of theiecap analysis of productivity
spillovers is the measurement of spillovers. Wthie availability of plant level panel
data has provided a significant improvement over shctor-level data, intra- and
inter-industry linkages are still identified thrduthe use of sector-level input-output

matrices.

The objective of this study is to survey the th&oat and empirical literature on

technology spillovers through FDI and analyze thekish manufacturing industry

2



in terms of spillover effects. The empirical inugation draws on a sector-level
panel data over the 1983-2001 period consisting88f sectors in Turkish
manufacturing industry in four-digit level. The datet used in this study is provided
by Turkish Statistical Institute (TurkStat).

The remainder of the study is structured as follo8&ction 2 provides a review of
the literature on FDI and technology spillovers.thms section, globalization and
trend in FDI, drivers and determinants of FDI arentioned together with FDI-
related spillovers and empirical studies on spélsv Section 3 presents a brief
history of FDI flows to Turkey and mentions the engal studies of spillovers on
Turkish manufacturing industry. The empirical estiron on Turkish manufacturing
industry is discussed in detail in terms of datathndology and results in Section 3.

Section 4 concludes the study.



CHAPTER 2

FOREIGN DIRECT INVESTMENT AND SPILLOVERS

2.1. Globalization and Trends in FDI

As stated by Penalver (2002), globalization is mlgmation of four major trends,
consisting of the expansion of international traiiteancial flows (with FDI as the

most important component of these flows), globamownications (including

transport) and movements of people (immigratiorf)ese four factors were main
drivers in the so-called “first wave of globalizail’ of 1870-1914, and they have
been present in the post World War 1l period thtodige 1970s and in the most
recent wave, starting in the 1980s and consolidatithe decade of the 1990s.

Although four major trends are common in the thyldalization waves, these three
waves differ in terms of their causes, characiessand effects. The first wave of
global integration was triggered by a combinatidnfailing transport costs and
reductions in tariff barriers. New technologies tsuas railways created huge
opportunities for land-intensive commodity expofiteade pattern was land-intensive
primary commodities against manufactures. In thésiqa, exports and growth
increased sharply, globalizing countries convergedeach other due to mass
migration equalizing incomes. The impact of globation on inequality within
countries depended on the ownership of land.

The second wave of globalization began after th#ogeof retreat of nationalism

during 1914 and 1945. United Nations persuadedrgovents to cooperate to reduce

the trade barriers. The lifting of barriers betwetrem greatly expanded the

exchange of manufactures. International speciaizatithin manufacturing became

important and this helped to drive up the inconfethe rich countries relative to the
4



rest. Due to the rapid growth and greater equityinolustrial world, this period is

referred as golden age.

In the third wave of globalization, while a largegp of developing countries broke
into global markets; other developing countriegesefd declining incomes and rising
poverty. International migration and capital moveise which were negligible
during second wave globalization, have again becsotestantial (World Bank,
2002). These three waves of globalization period emanges in the major factors

can be shown in Figure 2.1.

Thousands
Wave 1 Retreat Wave 2 Wave 3
0% - == Foreign capital stock/ developing 10
country GDP (left axis)
—  Merchandise exports/ world GDP (left axis)
B Immigrants to the U.S. by
decade, millions (right axis)
20%
[ 5
10% -
0% - ] l Ly
1870 1914 1950 1980 2000

Figure 2.1: Three Waves of Globalization
Source:World Bank (2002).

The new globalization wave has brought a signifiqawlicy change in developing

countries, leading them to switch from inward-loukiimport substitution to

5



outward-looking, market-determined strategies. Th®&ulted in greater openness to
FDI as one of the key features of liberalizatiohisTpolicy change is important in
terms of FDI policies due to the finding of Bhagwd78) that FDI was shown to
be more growth-enhancing in countries that pursgm® promotion than in those

promoting import substitutions.

With the recent globalization wave after 1980syehleas been a sharp increase in
foreign capital flows for both developing and deymld countries. Figure 2.2
provides information on the pattern of FDI globalys well as for specific regions.
Global FDI inflows rose by 29% to $916 billion ir0@, compared to a 27%

increase irk004.

World total

1400 - ——
Developing economioes
00| ISR— .. : S
Daveloped economies 7
y
600 + |
South-East Europe and CIS >
“ J i

: :
T EEEEELEE R E T EEEE R E- T
& 222 2IIIEBSEEEITEBETETERRRN

Figure 2.2: FDI Inflows, global and by group of economiesl980-2005 (billions
of dollars).
Source: UNCTAD (2006).

Increasing volume of inflows during this new gldbation wave has been an
important issue about FDI. The most important fecexplaining the surge of FDI
inflows into the developing countries in recent rgednave been the foreign
acquisition of domestic firms in the process ofvatization, the globalization of

production, and increased economic and financtalgmation. Besides the increasing

6



volume of FDI globally, another important issue bagn the composition of FDI. In
terms of composition of FDI, investing in a recigi€ountry is in two ways: Cross-
border mergers and acquisitions (M&ASs) -enterintpieign market by buying an
existing enterprise- and greenfield investmenterng a foreign market by building
a new enterprise. Earnings reinvested in foreignemiwcompanies; and cross-border
loans and trade credits between related enterpaiseshe other two ways of FDI.
Although reinvested earnings sometimes make ugrafisiant part of the FDI flows
between mature economies, when FDI is analyzed emeldpment context,

greenfield investments and M&As are the main camcer

M&As are the result of a legal joining of two firmsder a single ownership and
include different types of transactions, such agqumition of private domestic
companies by foreign investors, or privatizatiorstate-owned enterprises, when the
buyers are foreign investors. M&As are the mainncieh of FDI inflows to
developing countries. But according to Table 2etween 2003 and 2005 about 83%
of all cross-border M&As took place in the develdm®untries. In monetary terms,
cross border M&As accounted for $297 billion in 30@ $716 billion in 2005 for
the global economy.

Table 2.1: Cross Border M&As, by region/economy of sellédpurchaser, 2003-
2005 (Number of deals).

Sales Purchases
(in the country of = (in the home country of the
target firm) acquiring firm)
2003 2004 2005 2003 2004 2005

Region/economy

World
Developed
Countries
Developing
Countries
Turkey
South-East Europe
and CIS
Source: UNCTAD (2006).




Greenfield investments involve the constructiomeiv production facilities, rather
than the purchase of existing facilities. Accorditmg UNCTAD (2006), between
2003 and 2005 about 42% of greenfield investmerdgatwio developed countries
while greenfield FDI projects decreased from 47%2003 to 45% in 2005 for
developing countries as sources of greenfield imvest (Table 2.2). As
destinations, approximately 84% of greenfield ittnesnts are made by developed

countries.

Table 2.2: Greenfield FDI Projects, by investor/destinatn region, 2003-2005
(Number).

World as destination World as source

Partner 2003 2004 2005 2003 2004 2005
region/economy By source By destination
World 9.348
DLEWVEIoTo o M®eliaif(ey 7.735 8.443] 8.057] 3.867] 4.144] 3.981
Developing
Countries 144 1.294] 1.243] 4.467| 4.806] 4.296
Turkey 105 62 57 69 66 62

South-East Europe
and CIS 173 190 188 1.014 o77| 1.211

Source: (UNCTAD) 2006.

2.2. Drivers and Determinants of FDI Flows

2.2.1. Driversof FDI

The composition of FDI, between greenfield FDI aM&As, has changed
considerably towards M&As. Between 1980 and 1988,ualue of M&A increased
each year, by an average of 42% and reached adé$8.400 billion in 2000. For
all developing countries, the share of M&As in fgre investment increased from
18% in 1995 to 36% in 1999. Trends in the mode rmafyeof firms investing in
developing countries differ considerably from thadedeveloped countries, where

8



greenfield investment continues to dominate. Howewe developing countries
M&As have become an increasingly important moderdfy driven by privatization

in recent years.

Besides the different modes of FDI inflows, the imed for investing abroad also
differ among investors who want to invest abroadcakding to Narula and Dunning
(2000), four main motives for investors especiallygleveloped countries are to seek
natural resources, to seek new markets, to reataueixisting foreign production in
terms of lower costs and efficiency, and to seel s&ategic assets. First three
motives of FDI is asset-exploiting motives whicimatio generate economic rent by
using existing foreign production and the last m®iis asset-augmenting motive to

acquire new assets that protect or enhance exessefs.

Resource-seeking FDI: The availability of abundant or cheap productiactérs in a
developing country is a motivation for transnatiocarporation (TNC) presence in
that country. Natural resources are a type of prtdua factors that traditionally has
attracted greatest interest among foreign investéspecially, in the first wave of
globalization, colonial powers invested in theitazves to extract natural resources

and they subsequently used them in their home deant

Natural resource-seeking is still the main FDI metior TNCs operating in sectors
such as mining, mineral extraction and operatinigige-scale agricultural business.
Countries with an abundance of the relevant nattgaburces, especially, least
developed countries are potential investment region investors seeking natural
resources in TNCs. TNCs may seek natural resodocebree reasons: to meet the
needs of its own downstream refining or manufanguactivities, to sell the minerals
directly in host, home or international markets, @ secure the strategic
requirements of energy or other minerals for itmaaountry (as formulated by the
country’s government) (OECD, 2002; UNCTAD, 2007).

Human resource-seeking motive for FDI arouse duéhéopotential of obtaining
cheap labour. Human resource-seeking FDI dependseorelative pricing of labour

with a given level of qualifications. Besides naluesource seeking, the availability

9



of skilled inexpensive labour in developing cougdriis becoming an increasingly
important motivation among foreign investors. Ore thther hand, since TNCs
generally respond to rising wage pressures at hbynahifting labour-intensive

production processes to developing countries,tyipis of FDI is also related with the

efficiency-seeking approach.

Market-seeking FDI: Especially in the manufacturing sectors of devielgp

countries, where import-substitution and relateticgs hinder direct export from

the home countries, market-seeking FDI is an ingmirotive to access to host-
country markets for processed goods. However mavweldping countries have
liberalized their import regime after 1980s andsthberalization policy enabled

TNCs to choose between exporting and undertakinig A&€cording to Nunnenkamp

(2001), there may be a decline in purely markekisgeFDI due to liberalization

policies, but it should also be taken into accdbat the possible decline of market-
seeking FDI is largely restricted to FDI in manuéaing industries. The opening of
service industries to FDI is the reason behindekistence of market-seeking FDI
motive today. Some other reasons of market-seekibj are transport costs,
differences in consumer tastes and the total madmiof the host economy.

Efficiency-seeking FDI: TNCs invest in developing countries to boost eficy

beyond the simple reallocation of labour-intensp@duction. Key factors for
efficiency seeking investment include labour coskdl)s and availability, and access
to international markets. Efficiency-seeking FDIafien made with the specific
objective of accessing low-cost labour for labaensive production or taking
advantage of relatively abundant supplies of edwcaand skilled workers.
Efficiency-seeking FDI is motivated by creating nsaurces of competitiveness for
firms and strengthening existing ones whereas madeking FDI aims at
penetrating the local markets of host countriesestment related to efficiency-
seeking may be seen in different forms. One formthet firms in developing

countries undertake to supply TNCs with fully maatéired products that will bear
the TNCs’ brand names. Another form is that foreamerprises try to provide

products adapted to local tastes and quality requents. The composition of this

10



form of FDI may be either greenfield investmentM&A. This kind of FDI mostly
goes to large or economically advanced developinpiies.

Strategic asset-seeking FDI: FDI is a means to acquire strategic assets such as
technology, marketing, and management expertisélabl@ in a host country.
Companies investing abroad with the purpose of idogustrategic assets aim at a
competitive edge, as well a degree of a monopdady @i the beginning. Strategic
asset-seeking FDI is popular among medium incondefast-growing industrializing
countries as they seek to establish a speedy mesernhe innovative and dynamic
markets of the advanced countries (Dunning etl8P6). Developing countries may
make themselves more attractive to such FDI bystiwg in human resources and
infrastructure. (OECD, 2002).

Table 2.3 below shows the predominant motivatiatdis and the modes of FDI
entry to the recipient economy. According to tlable, resource-seeking FDI comes
mostly on the form of greenfield investments wiaféciency-seeking and strategic-

asset seeking FDI are shown in M&As mode.

Table 2.3: Predominant motivation factors and modes of d&very.

Greenfield Mergers and acquisitions
Investments (M&AS)

Resource-seeking FDI
Market-seeking FDI
Efficiency-seeking FDI

Strategic-asset seeking FDI
Source: OECD (2002).

FDI motives such as resource-seeking and efficiseeking FDI are due to the
comparative advantage of the host country. If tB¢ fotive is the host country's
comparative advantage instead of by-passing trad#ebs in the host country, then

it may contribute positively to the export growtlhus, resource-seeking and
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efficiency-seeking FDI would promote exports whifearket-seeking FDI and
strategic asset-seeking FDI may not be a catalyskport growth (Banga, 2003).

2.2.2. Determinants of FDI

Until the recent globalization wave, it was strgnglgreed that FDI is mainly
attracted by strong economic fundamentals such asken size, the costs and
efficiency of production, the quality of infrasttuce and access to skills. The most
important determinants are market size and incawel lwhich shows that market-
seeking is the major motive of investment flowsléweloping countries especially in
the seconavave of industrialization. Additionally; skills,ade policies, and political
and macroeconomic stability are other central dateants. While investment
incentives were seen as relatively minor deterntgnahFDI decisions, globalization
has changed this picture and made incentives a nngpertant determinant of

international investment decisions (Kokko, 2003).

Besides many different options such as exportiegnking, or entering into a joint
venture or strategic alliance to extend operatam®ad, Dunning (1993) explains
why FDI is chosen by TNCs within OLI-framework (Owmhip advantages,
Location advantages, and Internalization advanjages

According to OLI-framework, ownership advantage$ (€fer to the assets such as
superior technology or management knowledge ofra that allow it to compete
successfully in overseas markets, despite a lakk@ivledge of the local market and
the costs of setting up a foreign affiliate. Looatiadvantages (L) are the benefits
that a host country can offer a firm: large markki®/ labour or production costs or
both, and a good infrastructure. Internalizatiovaadages (I) refer to transaction-
costs, and occur when it is cheaper to exploit @smp and location advantages
through FDI rather than exporting. A firm can gaadd by simply exporting its
products to foreign markets; however, uncertais#grch costs and tariff barriers are
additional costs that will deter such trade. Simylathe firm could license a
foreigner to distribute the product but the firm shworry about opportunistic

behaviour by the licensee. As a result, TNC carstswite its own internal market
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and save more. While ownership and internalizatidvantages are investor specific
determinants, the location advantage is specifto@dhost country (OECD, 2001).

Location determinants of FDI are categorized athen Table 2.4 below firstly by
Dunning (1993) and then, by UNCTAD (1998).

Table 2.4: Selected Host Country Determinants of FDI.

Overall Policy Framework Business Facilitation

-Economic and political stability -Administrative procedures
-Rules regarding entry and operations of [-FDI promotion (e.g. Facilitation
TNCs services)

-Bi- and multilateral agreements on FDI [-FDI incentives (subsidies)
-Privatization policy

Economic Determinants*

*Differentiated by major motivations of FDI

Relating to Resource-seeking FDI Relating to Market-seeking FDI
-Raw materials -Market size

-Complementary factors of production

(labour) -Market growth

-Physical infrastructure -Regional integration

Relating to Efficiency-seeking FDI
-Productivity-adjusted labour costs
-Sufficiently skilled labour
-Business-related services

-Trade policy

Source: UNCTAD (1998).

Recently, the location advantages gained additionpbrtance in attracting FDI by
host countries due to potential gains of investmigmis. The development of
capacities, the amount of investment flows thatthosuntry can hold, and
capabilities, necessary conditions that host cguctan provide for investment

climate, is important for attracting FDI. When thest country’s local capabilities
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such as human resource, supplier and technologagebilities are strengthened and
new capabilities are created, FDI inflows startrise. They stagnate or fall,
otherwise. According to Borensztein et al. (1998) Xu (2000), countries require a
minimum stock of human capital to realize the gtoveffects of FDI through
technology transfer. Blomstrom and Kokko (1997)padsgue that benefits of FDI
increase over time as the skill level of local epteneurs grows, new suppliers

emerge and local content increases.

In terms of location determinants, absorptive capas an important concept related
with FDI spillovers. Abramovitz (1979) uses thentefabsorptive capacity” to
denote domestic capabilities for assimilating kremgle as the benefit of FDI.
Absorptive capacity includes the ability to intdim@ knowledge created by others
and modifying it to fit their own specific applicans, processes, and routines
(Narula and Marin, 2003). According to Narula (2p0dbsorptive capacity is
decomposed into four constituent parts: firm-secafasorptive capacity, basic
infrastructure, advanced infrastructure and formffmal institutions. Firm-sector
absorptive capacity includes domestic firms witlprapriate human and physical
capital to internalize technology flows and TNCilaffes acting both as users and
creators of technology flows. Basic infrastructumecludes roads, railways,
telephones, electricity, basic skilled human céapifarimary and secondary
education), primary and secondary schools, hospititiversities, advanced skilled
human capital, research institutes, banks and anser firms are classified as
advanced infrastructure. Intellectual property tsghmegime, technical standards,
weights and measures, incentives and subsidiestogte adoption and creation of
new technologies, taxation, competition policy,éstment promotion and targeting
schemes, promotion of collaboration between ecoo@tiiors (domestic or foreign),
promoting entrepreneurship are formal and infornmatitutions constituent of
absorptive capacity. At earlier stages of develammgasic infrastructure is the main

part associated with the increases in absorptipaaity.

In context of absorptive capacity, technology ge@, the differential or ratio of
domestic firms’ productivity to the average or nmamim productivity of foreign

firms in the sector, is important since it is ansiljto TNC about absorptive capacity.
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It is thought that there should be some level oht®logical gap between domestic
firms and TNCs in order for domestic firms to ben&bm the higher technology
associated with TNCs. If the technological gapois $mall, TNCs will transmit few
benefits to the domestic firms (Kokko, 1994). Adiog to technological catch-up
hypothesis of Findlay (1978) and, Wang and Blonmst(@992), the magnitude of
FDI spillovers will increase with the technologicap (relative backwardness), as it
increases the opportunities for domestic firms btam higher levels of efficiency
via imitation of foreign technology. According technological catch-up hypothesis,
technology diffusion is not an automatic and direffect, but it also requires the
recipient to have the capacity to absorb and aslogh technology. If there is a large
technology gap between two countries, domesticsfinave a human capital which is
not probably as well as the physical infrastructame distribution networks; that is,
the system of intermediaries between the producdrthe final users; required to
support inward FDI. This, in turn, influences noiyothe decision to invest, but also
the kind of technology transferred (Glass and Satg@8). A large technology gap,
therefore, signals small domestic absorptive cépaand decreases the potential

gains by domestic firms.

Narula (2004) analyzes the level of absorptive cépao obtain technological

benefits. While insufficient absorptive capacitpds to lead to the inefficient use of
technology inflows, knowledge accumulation is maobre rapid once the threshold
level of absorptive capacity is crossed. Counttied receive FDI with the highest
potential for capability development are, ironigalthose with strong domestic

absorptive capacities.

Absorptive capacity is significant for developméetause it allows host country to
capture knowledge that exists abroad. Where absermapacity is lacking in
domestic firms, then they may be crowded out irstelaabsorbing technological
benefits from FDI (Agosin and Mayer, 2000).

Regional dimension is another important locationtedeinant to facilitate
technology spillovers. In terms of the benefitsgafographical proximity, firstly,

direct contacts with local suppliers and distribatseem to be the main regional
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benefit. This may be local in nature in order tmimize transport costs and facilitate
communication between the supplier/distributor #mel TNC. Secondly, training of
employees by TNCs and subsequent turnover of lalscamother way for spillovers
(Haacker, 1999). As regional labour mobility is rextely low (Greenaway et al.,
2000), many of the benefits in terms of a bettdiezkworkforce with tacit technical
knowledge gained from TNCs will be experienced bgal employers. Thirdly,
demonstration effects may also be local if firmdyoriosely observe and imitate
other firms in the same region (Blomstrom and Kqkk898). Finally, knowledge
flows may be regional in character. For example,dpread of new ideas is realized

most intensively in the area close to the innovatio

Differentials in factor endowments, cost structuresnd market/institutional
characteristics of the host country are other looat FDI determinants besides
absorptive capacity and regional dimension (L&/8).

Most developing countries lack technology capabilih these countries, FDI can
serve to facilitate technology transfer and redtive technology gap between
developing countries and industrial countries. Hesve there is a basic paradox
between FDI and local capabilities. When local tédpges are weak,

industrialization has to be more dependent on Fdwever, FDI cannot drive

industrial growth without local capabilities.

The growing empirical literature shows that FDI mpaies growth with either

absorptive capacity or supportive business envieminn host countries. While
higher per capita income (Blomstrém, Lipsey and adgj1994), and better
endowment of human capital (Borensztein, de Gregamd Lee, 1998) are factors
related with absorptive capacity, trade opennessla@bramanyam, Salisu and
Sapsford, 1996) and domestic financial market dgraknt (Alfaro, Chanda,

Kalemli-Ozcan and Sayek, 2004) are shown to beiarfmr positive impact of FDI

on growth in terms of supportive business enviromme

The potential impact of FDI differs among sectoss veell as among recipient

countries. The benefits of FDI are not limited be industry that receives FDI, but
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they may also be diffused to the rest of the econtmough the interactions with
local suppliers and consumers - backward and fatwiarkages, respectively.
Backward linkages might arise by helping prospectiuppliers to set up production
facilities or by providing technical assistance rise the quality of supplier's
products. Forward linkages, on the other hand, aplpg the provision of help to the
development of local distributors and sales orgations (Blomstrom and Kokko,
1997). According to World Investment Report 2001N@IAD), the linkage
potential differs across primary, manufacturing @edvices sectors. Since primary
sector is mostly capital intensive and the scope liftkages between foreign
companies and the rest of the economy is oftertdohithe growth impact of FDI is
not obvious. On the other hand, FDI flows in mactifeng sector may have a larger
impact in the economy due to a broad range of pialdmkage-intensive activities.
Greenfield investments in manufacturing sector,hwéfficiency-seeking motive
besides market-seeking one, are the major faaborsdsitive FDI impact on growth.
Also, FDI to the services sector mostly serveshiodomestic market since services
sector includes wide range of different activitiegh as finance, infrastructure (such
as electricity, water, and telecommunications), bale and retail, real estate as
well as tourism. For this reason, potential forwkmédages for the services sector are
quite strong, while backward linkages may vary guistry. Most of the FDI in the
sector come through M&As in developed countries gmiyatization deals in
developing countries both of which are not necdgsassociated with new
investments as Klein, 2000 mentioned (Sayek anduAy005).

FDI remains the most important means of transfgrigthnology either to domestic
firms by spillovers or to only foreign firms in defeping countries. Technology
transfer through FDI generates benefits that cabeatbtained by using other modes
of transfer. Besides technology, FDI brings witlknbw-how and managerial skills;
influences the production, employment, income, gwjcexports/imports; and thus
accelerates growth and development (Aitken, Hansamgd Harrison, 1997;
Blomstrom and Kokko, 1997; Borensztein, De Gregaaitd Lee, 1998). The growth
and development effect of FDI can be seen as dtrethe increasing returns in
production via externalities and productivity spiérs. The typical features of TNCs

such as marketing and sales experience can cawtréignificantly to exploiting the
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technology in a profitable manner. TNCs also offieand names and access to
regional and global markets (UNCTAD, 1999). Accaglio the empirical findings
of Borensztein, De Gregorio, and Lee (1998), th@aaot of foreign investment

exceeds the impact of domestic investment on growth

The impact of FDI on growth is expected to be greahe greater the value-added
content of FDI-related production and productivéfyillovers associated with FDI.
Also, FDI plays a role on human capital augmentatiad technological change in
developing economies by providing specific produttiincreasing labour training
and skill acquisition, encouraging the incorponataf new inputs and technologies
in the production function of the recipient econoand promoting the use of more
advanced technologies by domestic firms. In caseeof inputs, output growth can
result from the use of a wider range of intermedgdods in FDI-related production.
In case of new technologies, FDI is expected ta ppetential source of productivity

gains via spillovers to domestic firms.

Entering dynamic trade and production systems, emmtribution to increasing
productivity and competitiveness of domestic indastcan be seen as the main
benefits of FDI for the recipient economy. Alsovils of FDI contribute to build
strong economic links among developing countriegsides links between
industrialized countries and developing countriese to the fact that, attracting
foreign direct investment is an important policytme for policy makers in many

developing and transition economies.

However, these potential benefits are accompaniegrbbable costs. A highly
efficient TNC operating in host country may leadatéall in the number of domestic
firms if the less efficient domestic firms are fedcout of business. Although this
may increase overall resource allocation in thegimtm, the short-term
consequences for local employment and market coratEom may be severe
(OECD, 2001).

18



2.3. FDl-related Spillovers and Technology Transfer

TNCs prefer to set up affiliates overseas rathan texport directly or license their
product or technology due to the existence of pebtgry knowledge and market
failures in protecting that knowledge at the sammet Thus TNCs internalize certain
transactions to protect their brand, technology, exarketing advantages. Instead of
exporting directly, TNCs also invest abroad to asceew markets by eliminating
transportation costs. However, when FDI is domeas@cket-oriented, the impact of
FDI on technology diffusion is rather limited. Esly, it is observed in the import
substitution era that since the main incentivelidCs to undertake investment is the
heavily protected domestic market; in such an emarent, they prefer to transfer
old and outdated technology to their factories ewedoping countries, creating little
technology diffusion (Dutz et al., 2005).

On the other hand, if FDI is an export-orientedestynent, the impact on technology
diffusion will generally be more significant thahet impact made by a domestic
market-oriented investment. In fact, the more moderd complex the technology,
the more TNCs prefer to transfer it to an affiliasher than to a third party.
Although TNCs wish to retain technology internatiyto charge a market price for
transfers to third parties, positive externaliieghe form of technology spillovers
may be created. This transfer and diffusion of nebdbgy is one of the important
contributions of FDI to the host country. A TNCrms its production technology, its
access to global production and distribution neksprand its know-how and
experience by investing in the host country. THauslion of technology may lead to
improvements in the productivity of domestic firnmsways that do not allow the

TNC to capture all the related benefits.

According to Blomstrém and Kokko (1998), as TNGl&ffes become major players
in the domestic market, domestic firms will be femicto adopt newer and more
advanced technologies and to use the existing resewf the firm (either because
they operate on an inefficient scale; that is, éhexists idle resources which are not
used in production process in the firm, or becabsy produce their output with

inefficient combinations of inputs) more efficignth order to survive.
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The technology transfer may take the forms of eithmmport of machinery/
equipment, i.e. embodied transfer, or know-how, vledge and licenses, i.e.
disembodied transfer. Embodied or disembodied taolgy transfer cause direct and
indirect effects on productivity. The direct effeminsists of increased productivity
due to superior technology and human capital. Tradract effects of FDI on
domestic firms such as change in the nature antitemo of concentration, changes
in financing, marketing, technological and managepractices and finally changes
in productivity and growth of domestic firms aresdebed as spillovers. The indirect
effect results from increased absorptive capaurtyich in turn increases the ability
of the firm to internalize and utilize outside taology and knowledge. Domestic
firms will not find it difficult to organize the émsfer of embodied technology such as
import of machinery, but disembodied technologye liknowledge requires some

additional operations to transfer.

To explain the transfer of disembodied technologieohnology spillovers, there are
three different models suggested by Marin and B8D6). The first model for the
technology spillovers to the host countrytie pipeline modelAccording to this
model, technological spillover impact of FDI is se@ two steps. The first step
involves TNC parent-to-affiliate international teder of technology that is superior
to the prevailing technology in the host countrjheTsecond step involves the
subsequent spread of this technology to domestitsfi- a technological spillover
effect. Spillover effects arise from FDI indepentigrof both the domestic firms’
absorptive capacities and subsidiaries’ knowledgetng and accumulating
activities in the host country. The second modé¢hésabsorptive capacity moddh
this model, potential spillover effects arise fréiI, but they are captured only by
domestic firms with high absorptive capacities. éwing to the third model, which
Is the active affiliate modelspillover effects arise from FDI only when foneig

affiliates are technologically active in the hostiotry.

Technology spillovers related with FDI are alsosslfied in three types: horizontal,
vertical and labour spillovers. Horizontal spillosare spillovers from foreign firms
to others operating in the same industry or in $aene region, while vertical

spillovers are defined as spillovers from foreigrmé to others operating in
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vertically related industries, either from foreigappliers to domestic users or from
foreign users to domestic suppliers. Spilloverstigh employment of workers who
worked for foreign firms by domestic firms are edlllabour spillovers (Lenger and
Taymaz, 2006). These three types of spillovers a@sur through any of the five

main channels: demonstration/imitation, labour ritybiexports, competition, and

backward and forward linkages with domestic firms.

Demonstration/imitation: Spillovers may take place when domestic firms impro
their efficiency by copying technologies of foreigffiliates operating in the
domestic market via observation channel. Eitheratestration of TNCs or imitation
by domestic firms is the most evident spillover minel according to Das, 1987;
Wang and Blomstrom, 1992. After the observatioma giroduct innovation or a new
form of organization adapted to local conditiormgal entrepreneurs may attempt to
imitate the innovation. The introduction of a neschnology into a given market
may be too expensive and risky for a domestic fionundertake, due to the costs
inherent in acquiring its knowledge and the undetyaof the results that may be
obtained. However, as domestic firms interact veigisting technology users; this
interaction reduces their innovation and imitatioosts. Thus, information is
diffused, uncertainty is reduced, and imitationelsvincrease (Blomstrém and
Kokko, 1998). Finally, the improvement in total tac productivity speeds up
(Helpman, 1999). Imitation of the technology eitltigr reverse engineering or any
other way works mainly among firms within same isilies and referred as intra-

industry spillovers.

Labour mobility: The second channel is related to the possibilithiohg workers
who have knowledge and experience of the technoéogl/who are able to apply
this in that firm by domestic firms (Fosfuri, Mott& Ronde, 2001; Glass & Saggqi,
2002). This type of spillovers is also intra-indystpillovers such as the ones caused
by demonstration effect. Domestic firms’ internation of improved management
practices and organizational efficiency of TNCsedgpected to be the result of
training of local employees in TNCs (Globerman, 997Even supporting staff
acquires skills, attitudes and ideas on the jolouin exposure to modern

organization forms and international quality stadda These people make a
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significant contribution by raising productivity wh working for domestic firms or
when setting up new entrepreneurial businesses. prboductivity improvements
caused by the movement of labour from TNCs to othesting or new domestic
firms are realized through two mechanisms: throdglect spillover to workers
engaged in the same type of job and through knayelechrried by workers who

move to another firm.

Nevertheless, it is important to note a possiblgatige impact arising through this
channel, as TNCs may attract the best workers dnway domestic firms by offering
higher wages and leaving them with less-skilled leyges (Girma et al., 2001,
Sinani & Meyer, 2004). The market-stealing effeat @ahe skill-stealing effect could
be large enough to offset the positive effect ofl. F&Iso, the influence of labour
mobility on the efficiency of domestic firms is fidult to evaluate, as it involves
tracking the workers in order to investigate theipact on the productivity of other
workers (Saggi, 2002). For this reason, if TNCs dathestic firms compete in the

same labour market, domestic firms may have tohpgtyer wages to attract workers.

Exports: The third channel through which the presence of $INGay benefit
domestic firms is exports (Aitken, Hanson and Hami 1997; Greenaway, Sousa
and Wakelin, 2004). TNCs enable domestic firms @xdme more successful
exporters by spreading their knowledge of globalrkets to domestic firms.
According to Gorg and Greenaway (2004), domestiodi exports can be affected
through three primary channels. Firstly, exporivétgtinvolves costs associated with
the establishment of distribution networks, tramsparastructures or knowledge of
consumers’ tastes in foreign markets and TNCs lmmtter access to information
about foreign markets. This can spill over throtigéir export activities. Secondly,
demonstration effect also increases the exporbpednce of domestic firms. They
can learn the TNCs’ superior production or managemechniques through
observation and this enables them to compete numeessfully in export markets by
reducing the entry costs in the foreign market.alyn competition with TNCs at
home and in foreign markets can induce domestiosfito improve their export

performance.
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Competition: When TNCs decide to penetrate a new market throdigbctly
investing in the country, they tend to bring wikietn more sophisticated technology
and superior managerial practice in order to competh domestic firms who tend
to be more familiar with the consumer preferenceslausiness practices in the local
market (Blomstrom, Sjoholm, 1999). Since FDI proesoefficiency through the
economy by increasing competition in domestic imdes, an increased competition
induced by TNCs becomes the fourth channel ofspmlis from FDI (Markusen and
Venables, 1999; Wang and Blomstrom, 1992). Teclyywladvances due to

increased competition may be both intra- and imtdustries spillovers.

Competition with TNCs may force domestic firms tacrease their competitive
capacity by reforming management styles and upglagiroduction technology.

While competition between TNCs and domestic firmghie domestic economy is an
incentive for the domestic firms to make a morecefht use of existing resources
and technology or even to adopt new technologieghe other hand, it may restrict

the market power of domestic firms.

The efficiency of domestic firms may also be negdyi affected through this
channel, if foreign firms with advanced technoleg@oduce at a lower marginal
cost. By taking market share from domestic firmd &rcing them to operate on a
less efficient scale, with a consequent increaséhef average costs, TNCs may
lower the productivity of domestic firms (Aitken é@rHarrison, 1999). However,
domestic firms may also react to foreign compatitiby using the existing
technology more efficiently or by investing in négchnology in order to maintain

their market shares (Blomstrém and Kokko, 1998).

Linkages: The final channel is backward and forward linkagesveen TNCs and

domestic firms. Domestic firms may learn by obsegvi NCs when there are close
relationships between them, and may benefit froentéichnical support, the demand,
and the supply provided by the TNCs with which thegve an upstream or
downstream relationship in the business chainkéhitand Harrison, 1999; Buckley
et al., 2002). The relationship that domestic firestablish in local markets as

suppliers to TNCs is referred as backward linkagessthe relationship that domestic
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firms establish in local markets as customers térmediate inputs produced by
TNCs is referred as forward linkages (Lall, 1980dR guez-Clare, 1996; Markusen
and Venables, 1999; Lin and Saggi, 2004). Spillsveaused by backward or

forward linkages are referred as inter-industryi@pers.

Backward linkages: With increasing returns to scale, if TNCs incretis® demand
for local inputs to save transportation costs oratcommodate local content
requirements, this may benefit domestic suppligrieating a backward linkage
since they want to ensure a certain quality patt€NCs provide technical support
for the improvement of the quality of goods or fioe introduction of innovations by
training personnel (supply-side). TNCs demand sapplto meet standards of
reliability and speed of delivery; which in turneates a pressure on domestic
suppliers (demand-side). Acquisition of raw malsriaand support at the
organizational and management levels are also ¢edviby TNCs (Lall, 1980).
Competition to become TNC suppliers also increabkesefficiency of domestic

firms.

Forward linkages: Forward linkages refer to relations with buyershei consumers
or other firms using the TNC'’s intermediate produat their own production
process, as with machinery. These buyers can alsbskributors, which can benefit
from the marketing and other knowledge of TNCs.waod linkages are observed
when TNCs supply higher quality inputs to domeptmducers or end-user consumer

goods to consumers at a lower price (Markusen amhbles, 1999).

Technology spillovers related with FDI are moreelikto be vertical rather than
horizontal in nature. The reason of vertical spi#lis is that although TNCs have an
incentive to prevent information leakage that woeiithance the performance of their
local competitors, they may want to transfer knalgke to their local suppliers. On
the other hand, TNC affiliates established throAs or joint ventures are likely
to source more locally than those taking the foifngreenfield investments. Since
full foreign ownership is a proxy for greenfieldvastments, it is expected that fully-
owned foreign affiliates may rely more on imporiaguts, while M&As with local

capital participation will tend to source more libgadue to the advantages of the
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supplier relationships established by the acquimaa or their local partner. Then,
M&As or joint ventures result in greater verticapilovers than greenfield

investments.

2.4. Empirical Studies about Spillovers

Studies about spillovers utilizing econometric nledsart to appear from the early
1970s. These econometric studies generally in\agstithe relationship between FDI
and productivity. If there is a positive correlatibetween productivity and FDI, then
it is considered that there are spillovers. Howgaecording to Smarzynska (2002),
TNCs tend to locate in high productivity industri@ghere they may force domestic
firms to exit from the market during their attentptincrease their share of the host
country market. This would raise the average prodty in the industry. Then the

positive correlation between FDI and sectoral potigity can be attributed to the

TNCs behaviour in the market rather than the prodity spillovers.

While the earliest analyses about spillovers fanugroductivity and to some extent
on the competitiveness, recent studies focus orintipdications of changes in the

market shares of foreign and domestic firms.

In all these models, labour productivity is usedaadependent variable with the
explanatory variables being FDI, factor inputs, cantration ratio (sector level
variable), and labour quality. Several empiricalidsts also searched possible
heterogeneity in the estimated spillover effect weetn firms or sectors.
Heterogeneity arising from differences in the legéltechnological advances (low
versus large technological gap sectors), the degfemmpetition in the domestic
market, the degree of foreign ownership, the netagize of the firm, and the level of
development of the host country (developed versegeldping countries) was
investigated. The evidence from the literature $etwl the view that some factors
influencing spillovers depend on the charactesst€ the specific firm, specific
industry or the particular country hosting FDI ([lis, 2005). The host country
characteristics such as industry and the policyrenment (Blomstrom and Kokko

25



1998), the level of human capital stock (Borensetdial. 1998; Noorbakhsh et al.
2001), and the absorptive capacity of domestic irffildinoshita 2001) affect the

spillover effects of FDI.

Although FDI is considered as an important charfoelthe transfer of advanced
technologies introduced by TNCs to developing coest there is no consensus on
the direction, extent or even the existence of @éhggillover effects of TNCs in
empirical studies. Early studies using industryeleand cross-sectional designs find
positive results, but cannot identify the relevaatusality (Marin and Bell, 2006).
Using firm level designs combined with panel datelgsis, recent studies find
evidence of spillovers in some cases. Howeverptsitive results generally seen in
the earlier research are not replicated in a waahge of countries. Empirical research
analyzing FDI spillovers via technology transfer domestic firms in transition,
developing, and developed economies provides miggdts. While many empirical
studies find that there exist significant positsgllovers from FDI, some others find

no or statistically insignificant spillover effects

The reason of the variation in the outcome of ermgilistudies of different countries
on spillover effects may be the use of differentthods to conduct empirical
estimation. The empirical studies are categorizeset on the level of aggregation.
Some studies utilize data collected at the firniplavel, while others examine the
FDI spillover effects on the more aggregate levahg sectoral data. Moreover, the
studies are grouped into either cross-sectiondietsuvhere information is collected
at one point of time or panel studies where firti@especifics are gathered over a
period of time. Direction of causality between Fa¥d productivity improvements
cannot be identified with the cross-section speations. For instance, a positive
coefficient may be due to FDI spillovers contrilmgtito domestic firms’ productivity
or it may be caused by TNCs investing in more peotisda sectors in the host
economy. On the other hand, panel data allows miegsuaot only the effect of
foreign firms on the productivity levels of domestirms but also the effect on the
rate of productivity growth of domestic firms acsothe sectors of manufacturing
industry. Panel data permit the investigation & tlevelopment of domestic firms’

productivity over a longer time period, rather tr@none point in time and allow
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investigation of spillovers after controlling fother factors. According to Gorg and
Strobl (2001) and Aitken and Harrison (1999), padata analysis is a more

appropriate method to determine productivity spiic.

Besides the methodological problems stated abawe,uaspecified factor such as
the technology gap between domestic firms and TolGkeir local affiliates may be

a reason of variation in the studies.

When the empirical studies are analyzed in termghefresults which they obtain
specifically, the early studies of spillovers aredertaken by Caves (1974),
Globerman (1979), and Blomstrom and Persson (1983ayes (1974) tests the
spillover benefits of FDI in the manufacturing sest of Australia and Canada.
Using foreign firms’ share of industry employmestaproxy for foreign presence,
Caves finds a positive correlation between theidoreshare and the productivity
level in competing domestic firms. Globerman (1920 studies on Canadian
manufacturing industries and uses the labour pitodiycas a dependent variable in
domestic manufacturing plants for his model. Tieilts also provide support for the
proposition that spillover efficiency benefits dastie firms.

Blomstrém and Persson (1983) carry out their amalysing the Mexican industries
data from the 1970 census. They relate labour @todty to capital intensity, labour

guality, economies of scale, FDI, average effectimek days during 1970, and the
degree of competition measured by different comaéioh indices such as the
Herfindahl index. This study finds strong suppast the existence of spillover

benefits from FDI.

In these three models, the dependent variablefisedeas the ratio of total value

added in locally owned plants in an industry tcat@mployment engaged in the
plants. The key independent variable is a measltlkeoforeign share, such as the
share of foreign-owned plants in total employmenvalue added. Other variables
affecting average labour productivity in the indysire also included as independent
variables. These studies interpret the coefficanthe foreign share variable as an

indication of the magnitude of spillovers.
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Besides the common definitions used, findings ekéhstudies are also similar. In
these studies, it is thought that there are pestpillovers if the coefficient on the
foreign share variable is statistically significaamd positive. This interpretation is
initiated by Findlay (1978). According to this sydechnical innovations are most
effectively copied when there is personal contattvieen those who already have
the knowledge of the innovation and those who axadhyt adopt it. This implies that
larger foreign shares at the industry level aratpedy correlated with the potential
opportunities for locally owned plants to interagth foreign-owned plants. This
interaction then facilitates the spread of sopteséd technology from TNCs to

locally owned plants.

FDI-related spillovers have lasted to be examimagigcally as well as theoretically
after these studies. For example, Blomstrom (1986)s spillovers based on an
efficiency index for Mexican manufacturing industrging industry level data in a
period from 1970 to 1975. An industry may be viewsda number of establishments
embodying technigues ranging from the most modem, asing the current best-
practice technique, to the oldest operating edfient incorporating the best-
practice technique of an earlier age. The ratiovbeh the actual labour productivity
in industry and the productivity of the best preetiof the industry is defined as
efficiency index. The Herfindahl index, market gtbwvariables, the rate of
technological progress (the changes in labour potbdty in the best practice plants
within each industry) and foreign share (the slwdiremployees in foreign plants) are
independent variables of the model. According tis thodel, foreign presence is
positively correlated with structural efficiency Mexican manufacturing industries.
Industries dominated by foreign firms tend to berenefficient than others in the
sense that the average firms come closer to thepbastice firm. On the other hand,
foreign entry is positively related to productivithanges in the industry average;
that is, structural changes only in the modern pathe industries. As a result, the
most important source of spillover efficiency isufa to be in the competitive

pressure induced by foreign firms.

Another study by Blomstrom and Wolff (1989) tries éxplain the effects of the

penetration of a sector by foreign-owned firms lo@ productivity of domestic firms
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in that sector in Mexican manufacturing industriesing data of year 1965 to year
1984. They also examine the convergence of prodtyctbetween foreign-owned
and domestic firms in the industry. The resultsvite support for the spillover

hypothesis.

Aitken and Harrison (1991) test the impact of fgrefirms on the productivity of

Venezuelan manufacturing industry firms between6l@id 1989. They find that
domestic firms exhibit higher productivity in sexdowith a larger foreign share.
They also examine the geographical dispersion dfdfd suggest that the positive
spillovers of FDI accrued mainly to the domestiens located close to the foreign

firms.

Also, Kokko (1994) and Kokko (1996) find evidence positive spillover effects of

FDI on the productivity of domestic firms. Kokko 994) uses the Mexican

manufacturing data at the industrial level in 19@0account for the magnitude of
spillovers. Using three technological charactersstof the industries which are
average payments of patent fees per employee, geveapital intensity of foreign

affiliates, and the labour productivity gap betwdecal and foreign firms in each

industry; he estimates the relationship betweeliosprs and the foreign share.
Then, he compares the magnitude of the coefficiemisforeign share variable

indicating the magnitude of spillovers. Producyvifap and foreign share together
explains the spillovers according to empirical Hssu

On the other hand, Blomstrém, Kokko, and Zejan 3%®nduct a study to test the
determinants of technology transfer. For Mexicamufacturing firms from 1970 to
1975, they test the hypothesis that market rivaing the availability of skilled
labour may encourage TNCs to introduce more tedgyolinto their foreign
operations. The estimation results show that there significant relationship
between the technologies imported by foreign ati#s and the local competitors’
investment, output growth, and labour skills angpsut the hypothesis regarding
foreign firms’ technology imports.
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According to the firm-level study of China in 198¢ Chuang and Lin (1999), FDI
and local technology purchase are substitutesdorestic firms’ R&D activity. This

study suggests the policy of encouraging FDI taeiosechnology transfer and
knowledge spillovers to developing countries atfiOnce a country’s technological
capability is established, it appears critical t@itsh to policies that provide a

favourable environment to stimulate R&D investment.

Although most studies that measure the spillovegces of TNCs on host countries
are cross sectional and limited to labour produtgtin manufacturing for a single
country, Hejazi and Safarian (1999) extends thgr@gch by adding FDI stocks to
foreign trade as a channel linking total factorduativity (TFP) levels between
countries. They use TFP levels from 1971 to 1990 argue that technological
spillovers through multinational production and Fibe likely to be larger than the
one through international trade.

Sjoholm (1999) applies the methodology that a numdbike factors affect the

magnitude of spillovers to plant-level data for dnésian manufacturing in 1980 and
1991. He examines the relationships between spilfovand productivity gaps,
between spillovers and the level of competitiomislustries. He finds that spillovers
are larger for locally owned plants in industrieshwa high degree of competition

and industries where technology in domestic firm&r behind technology in TNCs.

Blomstrém and Sjoholm (1999) analyze spilloversniréoreign-owned plants in
Indonesian manufacturing sector in 1991. They grthg foreign-owned plants
according to their ownership share, and conclude ttrere is not any role of TNCs
on facilitation of technology diffusion for the lakcplants with foreign participation.
Also, the type of ownership of foreign-owned plamises not seem to be a
determinant of the degree of spillovers. Accordiing their findings about the
relationship between spillovers and exports of {slanon-exporters benefit from

spillovers, while exporters already facing compatitn world markets do not.

Another study on Indonesian manufacturing industyy Takii (2005) also finds

supporting evidence for spillover effects from FDOhvestigating technology
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spillovers for manufacturing industries using padata, Griffith (1999), Liu et al.
(2000), Harris and Robinson (2003), and Haskell.e2802) find evidence that a
foreign presence in the sector affects the prodigtof domestic firms in the UK

positively.

Besides the studies suggesting that foreign presesit create a spillover effect, a
number of studies find no significant spilloveresffs on domestic productivity from
FDI. In some studies, FDI may even have a negafifezt on domestic firms’ output
growth. Haddad and Harrison (1993) examine thecefié foreign presence on the
relative productivity of domestic firms by compagifirm level productivity with
that of the best practice firm in the industry dind no evidence of spillovers. There
is no significant relationship between larger fgrepresence and higher productivity
growth. In their analysis, they use Moroccan firavdl panel data. According to
these results, FDI associates with a one-time aserén domestic firm efficiency
rather than a long-term dynamic association betwE&t and domestic firm
efficiency although domestic firms exhibit highevéls of productivity in sectors

with a larger foreign presence.

For Venezuela, Aitken and Harrison (1999) estintage production function of a
group of Venezuelan plants and find negative sgalfe. Although they find positive
correlation between foreign presence at the fimell@nd plants’ productivity (the
“‘own-plant” effect), FDI from joint ventures to Vemuelan firms has a negative
effect on domestic firms’ productivity growth. Thuke gains from FDI appear to be
entirely captured by joint ventures. Since FDI m@kidomestic plant productivity in
the short run by forcing domestic firms to cut protion, they describe the negative

spillover effect as market stealing effect.

Okamoto (1999) examines the spillover hypothesisgurm-level data for Japanese
investment in the US auto parts industry from 19821992. According to his
analysis, contrary to the expectation, Japanesedwimrms are less productive than
their US counterparts. Additionally, there is anpmwvement on US-owned
suppliers’ performance, but this improvement isaosmall extent due to the

technology transfer from Japanese assemblers towsted suppliers. He interprets
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the improvement in productivity as an increase ompetitive pressure rather than
technology transfer; however, there is not enougtia@ation about the contradiction

between the spillover hypothesis and the findings.

Kathuria (2000) analyzes the spillover effect uding data for India. He finds that
when foreign presence is measured as a share &g, dhlere is no benefit for
domestic firms. However, they benefit from havimgeign capital stock available.
He finds spillover effects in scientific industriedere domestic firms invest in R&D
activities, whereas there is no spillover effeat fion-scientific industries. Kathuria
(2002) runs over the study for the firms with andhaut R&D for the 1989-90
period and obtain the same results that only thmedtic firms who are actively
engaged in R&D are affected by the spillovers. Adow to these studies, domestic
efforts are important to benefit from spilloversisd, the study of Feinberg and
Majumdar (2001) estimates the production functifmmsforeign and domestic firms
in India and find that TNCs gain from each otheR&D spillovers, although

domestic firms do not.

Using firm-level panel data, Djankov and Hoekma@0@) investigate spillovers for
Czech firms in 1992-96 period. Although they fingh@sitive significant impact of
FDI on the growth of sales for their entire sampieCzech firms including both
domestic and foreign firms, spillovers have a negampact on the growth of sales
of domestic firms since growth of sales in the stdy occurs in the foreign-owned

firms.

Konings (2001) also finds negative spillovers tangstic firms in Bulgaria and
Romania while no evidence of any spillovers to dstefirms in Poland. The
negative spillover effect is caused by the crowebng effect of competition

dominating the positive effect of technology traamsf

Liu, et al. (2001) analyzes the spillover effects China using the ownership
structure as a main determinant in 1995. Accordmnghis cross section analysis,
they find spillovers for state owned enterprises tluincreased competition. On the

other hand, private and collectively owned firmshdfé from spillovers through
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demonstration and contagion effects. Also, markemnted TNCs produce spillover
effects by increasing competition whereas therenad any increase in the

competition for export oriented TNCs.

Liu (2002) investigates the correlation between HRdésence and productivity
growth in China using industry-level data for tr@93-98 period for the intra- and
inter-industry types of spillovers. He finds a piv® and significant effect of
spillovers for overall sample and for the sub-sampi domestic firms. However,
these results may not be robust to use more disggted, firm-level panel data.
According to empirical results, the ownership dinoe is an important determinant
to benefit from FDI in Chinese manufacturing indystState owned sector and
joined owned sector get positive spillovers fromlRihereas collective owned
sector (including township and village enterprisissaffected negatively from FDI.
Liu (2002) also finds that foreign sectors (secttominated by foreign-owned firms)

do not benefit from other foreign investments.

In the empirical analysis of Czech manufacturindustry for the 1995-98 period,
Kinoshita (2001) examines the indirect effect of R& productivity growth. He
looks for any intra-industry spillover effect of R&via developing domestic
absorptive capacity. According to his findings,eign presence in the industry such
as joint ventures with foreign partners has no roution in the form of spillover
effects.

Yudaeva et al. (2003) also investigate technologylosers based on firm-level
panel data for transition economies and find nomegative spillovers to domestic
firms. Some other studies finding negative resalts Kokko, Tansini and Zejan
(1996) on Uruguayan manufacturing sector, Asguno(2000) on Turkish

manufacturing industry, Hu and Jefferson (2002Cbmese manufacturing sector.
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CHAPTER 3

FDI IN TURKEY

3.1. Historical Background

The history of FDI in Turkey begins in 1954. Theréign Capital Law, enacted in
1954, is the first legislation governing foreignvéstments to Turkey. This law
remained in force until the late 1980s and allowglization of foreign capital for all
sectors open to local private capital. Also, theifgn capital investment was allowed
to be not only in the form of money but also innfigr of tangible and intangible
assets by this law (Kepenek and Yenturk, 2003). Qs (1994) mentioned,
although this early legislation provided a libefedmework designed to create a
favourable environment for FDI, the cumulative autbed FDI reached only $229
million from 1950 to 1980.

According to statistics, level of FDI was low irethre-1980 period. It is thought that
this low level of FDI was due to restrictive bureratic practices (Erdilek, 1982).
Besides these restrictions, another possible resstimat as a consequence of the
import substitution industrialization strategy, Key was a relatively closed market
to foreign companies until 1980. Turkey had to almemthis strategy after the severe
balance of payments crisis in 1979. On Januaryl280, the Turkish government
announced a stabilization program that was impleeteander the military regime
after September 1980 and initiated a series ofrmefovhich aims minimization of
state intervention, establishment of a free madatnomy and integration of the
economy with the global economic system. After daiing inward-oriented
development strategies for 50 years, Turkey switdbeoutward-oriented policies in
1980, pressurized by the IMF. According to thisguean, which especially focused
on attracting foreign investors and promoting expproduct and capital markets
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were liberalized. In 1980s, The Foreign Investmekts was reorganized and the
investment climate was made more attractive by ieltimg all discriminatory

treatment of foreign investors, requirements onalloequity participation, and
restrictions on the transfer of earnings (Erdite,86; Akpinar, 2001).

Besides transition to free market economy, opetinfpreign markets, and export-
led growth strategy, many other structural refoemnd legislative regulations such as
reducing the weight of public sector in the econppryatization, liberalization of
the financial system, facilitating to enter the kiag sector, developing non-banking
financial institutions, utilization of flexible ietest and exchange rates, lifting
restrictions in foreign currency and free flow @pdal or at least alleviating these
restrictions, allowing those living in Turkey to@pforeign exchange accounts (FX
deposits), establishing a capital market, re-ojagi the body of Istanbul Stock
Exchange and activating it, encouraging both fereigd local investments, funding
public expenses heavily with debt due to loss dblipurevenue because of tax
incentives and discounts were made in early 1980ssdope of the recent
globalization wave in the world (Alici and Ucal, ). These policy changes
attracted the interest of foreign investors in Byk

Amount (million $)

B Authorized FDI B Realized FDI

Figure 3.1: Foreign Direct Investment in Turkey between 194 and 1989.
Source: Undersecretariat of Treasury, CBRT.
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As seen from Figure 3.1, FDI inflows increased fr$85 million level in 1980 to
$663 million in 1989. Foreign investors’ role inetiurkish economy increased
substantially in 1980s. In Figure 3.1, authoriz&l Feans what investors said they
were going to invest, while realized FDI shows wthley actually invested.
Although there is difference between authorized radized FDI in this period, they
show an increasing trend parallel to each otheatds/the end of 1980s. The most
important reason of this difference is the realorattime of investments. Since
investments could not be completed in the authtozayear and continue in years
following the authorization year, a difference ées between authorized and realized
FDI. According to data obtained from Undersecrataof Treasury, total amount of
authorized FDI is $ 4,6 billion between 1980 an84.9

The adopted economic approach including amendmeriegal procedures, newly
established institutions, free flow of capital mowents, improved level of
communication technology, the policy of funding tpeblic sector have been
concretely effective on the economy as of the bego of 1990(Alici and Ucal,
2003). The authorized FDI amount increased to $iflibrb totally in 1990-1999
period compared to the 1980-1989 period while therage annual FDI inflows
reached the $770 million level in 1990s from $18#iom level in 1980s. Although
the approved and realized FDI has been quite glosatched during 1990s (shown
in Figure 3.2), realized FDI deviated from the aped one between 1995 and 1997.
It was during this period that Turkey and the EWhfed a Customs Union, which
was associated with a wave of new announcememsaatifacturing investment in
Turkey.However, most of the new investment was not redltge to the negative or

at least not positive conditions in reverse ofithvestors’ expectations.
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Figure 3.2: Foreign Direct Investment in Turkey between 190 and 2007.
Source: Undersecretariat of Treasury, CBRT.

As seen from Figure 3.2, annual FDI flows remaistatic during 1990s although
global FDI flows accelerated in this period excegdhe growth in world trade since
1989. The reasons behind the inadequate long-term inesgtwere increasing

vulnerability of Turkish economy due to the libézation and integration of Turkish

financial sector with the world economy, dependetiacghort-term capital flows, and
two significant economic crises in Turkey in 199%lan 1999. The economic crises
caused some policy interventions such as exchaatgeisitervention and stimulated
an IMF supported stabilization program. Also durib@90s, the Asian Economic
Crisis and Russian crisis affected the Turkish eoconnegatively together with the
effects of the Marmara earthquake in August 1998jrey further fiscal burdens to
the Turkish economy. Furthermore, the effects adt@ms Union with the European

Union (EU) were added to those mentioned in mides99

After the increasing trend of both global and Id€BIl inflows in 1990s, global FDI
flows decreased by 51% in 2001 due to the econoacression which was deepened
after the September 11 terrorist attacks. Turkegdathe effects of this decline in
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global FDI in 2002. As seen in Figure 3.2, FDI avik to Turkey decreased by 66%
during this period.

The new Foreign Direct Investment law, which waaated in 2003, brought a new
system for potential investors. The new system ased on providing information

about the investment process instead of authasizaind approval procedure.

FDI inflows reached $9,7 billion level in 2005was 3,5 times greater than the FDI
level in 2004. When the components of these inflanes analyzed, it is seen that
80% of FDI was in the form of capital transfer vehihe rest of them was purchase of

real-estates in Turkey by residents abroad.

Upturn on the macroeconomic indicators such as growflation and interest rates,

the positive reflections of negotiations about fakmbership to European Union on
expectations and the acceleration of the structefarms to improve the investment
conditions made Turkey more attractive to FDI. Therest of foreign investors

especially on M&As in finance sector and privatiaas are examples of this

attractive situation of Turkey.

The ongoing improvements in economic conditions/jpied an upward trend in FDI
inflows in 2006. Although the composition of FDIdafDI trends in Turkey are
similar to global FDI inflows, the increase in Fdflows in 2005-2006 period is
greater than the increase in developed and devegamuntries at the same period.
According to the estimations on FDI amounts in 2008% increase in Turkey
compared to previous year is observed while theease is just only 34,5% globally.

According to provisional data of CBRT, this upwarehd was continuing in 2007.
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Table 3.1: Top Ten FDI Recipient Countries and Turkey.

Rank Country FDI amount Rank Country FDI amount

1 USA 74.4 1 China 53.5
2 Germany 53.5 2 USA 53.1
3 China 52.7 3 France 42.5
4 France 49 4 Belgium 33.4
5 Spain 39.2 5 Germany 29.2
6 ireland 29.3 6 Spain 25.9
7 Netherlands 25 7 Ireland 22.8
8 UK 24 8 Netherlands 21.7
9 Canada 22.2 9 UK 16.8
10 Mexico 18.3 10 Switzerland 16.5
53 Turkey 1.1 53 Turkey 1.8

World Total 617.7 World Total 557.9

2004 2005
Rank Country FDI amount Rank Country FDI amount

1 USA 122.4 1 UK 164.5
2 China 60.6 2 USA 99.4
3 UK 56.2 3 China 72.4
4 Australia 42.4 4 France 63.6
5 Belgium 42 5 Netherlands 43.6
6 Hong Kong 34 6 Hong Kong 35.9
7 France 31.4 7 Canada 33.8
8 Spain 24.8 8 Germany 32.7
9 Mexico 18.7 9 Belgium 23.7
10 Brazil 18.1 10 Spain 23
37 Turkey 2.8 22 Turkey 9.7

World Total 710.8 World Total 916.3

Source: UNCTAD (2006).

The upward trend of FDI inflows in recent yearsiig enough to provide Turkey a
competitive position in attracting investment flowAccording to Table 3.1,

approximately 65% of global FDI inflows go to togntrecipient countries and the
best ranking of Turkey is 22, which is attained2B05. According to WIR (2006),

only 1% of global investment, which creates proaurctapacity and employment in
a remarkable level, flows to Turkey. Also, the smse in FDI inflows to Turkey

mostly depends on M&As and privatizations of seteerprises.

Although there is an upward trend of FDI inflowsdiigh the macroeconomic

improvements and reforms in public finance sectbe investment flows is still
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unsatisfactory due to microeconomic situation inkéy. Insufficient skilled labour
force, education system which is far from growing eompetitive skilled labour,
insufficient R&D investments and technology devehgmt structure, high tax rates
on inputs in manufacturing sector are main deteamts of the level of FDI inflows
(Yilmaz, 2006).

From a long-term perspective on economic historyukey, there have been some
structural problems that caused the low levelsifiRflows since 1950s. One of the
major obstacles to investment inflows was the Higie of inflation, to which all
companies (disregarding whether they were localinbernational corporations)
operating in Turkey was exposed. Upward trend imegoment debt as a result of
high real interest rates and high public sectordwing increased the probability of
financial crisis and discouraged foreign investivsn investing in Turkey. Also,
according to Yilmaz and Barbaros (2005), the bumfesteady budget deficit which
originated from high interest expenses, inefficieax collection, failure to reform
social security, agriculture, banking and privdima made the economy insolvent in
financial difficulties and these difficulties lineitl the level of FDI due to uncertainty

about Turkey's future.

According to Yilmaz and Barbaros (2005), Turkisgdlestructure comprises many
problematic aspects, which may also negatively thphe investors. The slow
progress of judgment process, low protection fonarity shareholders, uncertainty
about certain business laws, disallowance of iat@nal sharing for large projects
involving government concessions seem to be thempapblematic issues related to

legal structure.

Another obstacle to FDI is restrictions on owngst8ince 100% ownership eases
the decision process inside the company and allfawsa better control over
intangible assets such as technology, product tguathd credibility, the investors

may prefer full ownership of the investment.

Some other factors preventing FDI inflows to Turkegy be listed as; complex tax
system and insufficient collection of taxes, sutwec application of law and
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regulations. Additionally, Turkey's negative imaggcandals corruption, bribery,
misuse of authority, mistrust), lack of transpaggnmlitical interference, negative
government attitudes towards foreign investments iaternal social tensions may

be considered as obstacles for FDI.

Table 3.2: Matrix of Inward FDI performance and potential, 2004*.

High FDI Performance Low FDI Performance
Front-runners Below potential

Australia, Bahamas, Bahrain, Belgium,

Botswana, Brunei Darussalam, Bulgaria Algeria, Argentina, Austria, Belarus,
Chile, China, Croatia, Cyprus, Czech  Brazil, Canada, Denmark, France,
Republic, Dominican Republic, Estonia, Germany, Greece, Islamic Republic of
Finland, Hong Kong(China), Hungary, Iran, Israel, Italy, Japan, Kuwait, Libyan
ISRl ChIEIM Iceland, Ireland, Jordan, Kazakhstan,  Arab Jamahiriya, Mexico, Norway,
Latvia, Lebanon, Lithuania, Luxembour¢ Oman, Philippines, Republic of Korea,
Malaysia, Malta, Netherlands, New Russian Federation, Saudi Arabia,
Zealand, Panama, Poland, Portugal, Qa Switzerland, Taiwan Province of China,
Singapore, Slovakia, Slovenia, Spain, Thailand, TunisiaTurkey, Ukraine,
Sweden, Trinidad and Tobago and Unite United Kingdom and United States.
Arab Emirates.

Above potential Under-performers

Bangladesh, Benin, Burkina Faso,
Cameroon, Colombia, Cote d'lvoire,
Albania, Angola, Armenia, Azerbaijan, Democratic Republic of the Congo,
Bolivia, Congo, Costa Rica, Ecuador,  Egypt, El Salvador, Ghana, Guatemala,
Ethiopia, Gabon, Gambia, Georgia, Guinea, Haiti, India, Indonesia, Kenya,
Guyana, Honduras, Jamaica, Kyrgyzsta Madagascar, Malawi, Myanmar, Nepal,
Mali, Mongolia, Morocco, Mozambique, Niger, Pakistan, Papua New Guinea,
Namibia, Nicaragua, Nigeria, Republic c Paraguay, Peru, Rwanda, Senegal, Sierra
Moldova, Romania, Sudan, Tajikistan, Leone, South Africa, Sri Lanka,
Uganda, United Republic of Tanzania, Suriname, Syrian Arab Republic, TFYR
Viet Nam and Zambia. of Macedonia, Togo, Uruguay,
Uzbekistan, Venezuela, Yemen and
Zimbabwe.

Low FDI Potential

* Three-year average for 2002-2004. Because of liahilidy of data on FDI potential for 2005, the
data for 2004 have been used.

Source: UNCTAD (2006).
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As a result, Turkey has not attracted FDI paratidier potential. Although there are
some advantages in terms of market size, infrastreicliberalization on economy
and market attraction; economic instability affdeBl inflows negatively (Erdal and
Tataglu, 2002).

As a developing country, Turkey's policy change niroimport-substituting
industrialization to a more outward-oriented indiadization is a result of the recent
globalization wave around the world and the libeedlon period after 1980s.
Removal on the protection of foreign capital infown 2003 made Turkey
possessing a high FDI potential. Table 3.2 showesRBI performance matrix of
world countries: Turkey is one of the countriesoelpotential, with a high FDI

potential but low FDI performance.
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Figure 3.3: Sectoral Breakdown of FDI in Turkey.
Source: Undersecretariat of Treasury, CBRT.
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When sectoral breakdown of FDI in Turkey is anatiyzéis seen that investments
flows are transferred from manufacturing sectoséovices sector in 2000s (as in
Figure 3.3). As 60% of FDI goes to manufacturiegter and 38% goes to services
sector in 2000, the percentages approximately beaawverse of this in 2006 (30%
to manufacturing sector and 68% to services secldrgre are no considerable
amounts of FDI flows into agriculture and miningcwes (primary sectors). This

trend of FDI inflows from manufacturing to servicesctor is seen in most of the
developed and developing countries after the sepbade of 1990s. Moreover, most
of the investment in services sector, especiallynimastructure and finance sub-
sectors, goes to developing countries in resporsethe privatization and

liberalization policies of these countries. Thistxeptable for investment inflows to

Turkey in recent years.

Sectoral composition of FDI is an important concepthe analysis of FDI and its
effects on economic growth. According to the stadin this context such as Sayek
and Aykut (2007), an increase in the share of imest flows to manufacturing
sector may increase productivity and provide ecaoayrowth. Whereas, increases
in the share of primary or services sector investsi@as an insignificant effect on
economic growth. In case of Turkey, when produttiand number of foreign firms
in manufacturing sector are compared between 26002806, it is seen in Figure

3.4 that there is a similar pattern in these values
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Figure 3.4: Productivity and Foreign Share in Manufacturing Sector.
Source: TURKSTAT.

According to data, it is seen that Turkey is clgsgfifected from the world trends.
With the recent globalization wave, there have beemy structural changes in
Turkish economy and these changes have reflectedhast of the economic
indicators. After seeing the historical backgrowfidnvestment inflows of FDI, it is

worth noting the empirical studies in Turkish maaifiring industry.

3.2. Empirical Analysis of Spillovers for Turkish Manufacturing
Industry

Spillover analysis has become an important debate developing economies
especially after 1980s. This is due to the fact tha globalization wave after 1980s
affects all developing countries and causes a ydiaift towards more liberal
policies in these countries. This fact is valid Tarrkey as well who faces a policy
change from import substituting industrializationo t export-promoting

industrialization policies in 1980s.
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Although there was a policy change in 1980, thelksamd inflows of FDI to Turkey

was relatively negligible till the end of the 198@&ince this negligible amount of
FDI has no significant impact on economic developinéhere is no quantitative
study examining the impact of FDI on Turkish ecogyoan the sector or firm-level

until the 2000s. Also, another reason of limitaedgts on analysis of impacts of FDI
is “the availability of disaggregated data” problem the performances of both
domestic and foreign firms (Aslaglo, 2000). The considerable amount of FDI
inflows to Turkey after 1990s makes spillover asayan important debate for

Turkey, although the data problem still exists.

Aslanglu (2000) is the first study about spillover efieadf FDI on Turkish

manufacturing industry. He uses regular survey ltesof Istanbul Chamber of
Commerce (ISO) on the largest 500 industrial fioch3urkey as data source. In this
study, spillover effects of FDI are examined byefigingle equation econometric
models using the data of the largest 500 firms983L For some variables which
need data for different time periods, the data388Llis used. According to the ISIC
(International Standard of Industrial Classificalid@-digit industrial classification,

28 sectors of the manufacturing industry are amgyin terms of composition of

capital, firms having at least 15% of foreign shae considered as foreign firms.

The first two models estimate the spillover effewtshe presence of foreign firms on
the productivity and competitiveness of domestin§. Different proxies for the
presence of foreign firms such as the share ofgorérms in total employment, total
sales of an industry, total gross value addedtal teet assets of an industry are used

in these models.

The three remaining models measure the importaiceeahnology gap on the
productivity of domestic firmsEstimation results suggest that while the presefce
foreign firms increases competition in domesticustties, there is no significant
contribution on the productivity of domestic firmé&ccording to two of the

remaining three models, no significant relationfasind between domestic and
foreign firms in terms of the impact of technologgp on the productivity and

market growth of domestic firms. The final moddiiraates the impact of the initial
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technology gap on the change in technology gaphen dourse of time and a
significant correlation is found. The conclusion tbe study is that if locational
advantages of the country are developed by propiaigs, spillover effects on the
domestic industries could be materialized with tilsgng competition, which has

already brought into by the presence of foreigmgir

In Alici and Ucal (2003), the developments in Talkeconomy in relation to growth
rate, export and FDI are investigated using Grammgersal relationship in macro
level. The effect of Turkey's liberalization proseon economic growth is
demonstrated by investigating a Granger causdigakhip running from exports to
economic growth in Turkey from 1987-1 to 2002-1Vdditionally, causality tests
among trade, FDI and output for the same periodpareormed to show the inter-
relatedness of trade, FDI and growlthree variables were utilized in the model:
export, industrial production and FDI. Althoughstpaper does not concentrate on
the manufacturing industry in terms of FDI-led gtbwit is one of a few empirical
studies which are analyzing FDI and growth relafop and the spillover effects in

Turkey.

According to estimation results, industrial prodoctand export are causally related
in the long run, and the Granger causality is ureafional running from export
growth to output growth. There exists no causdlitk between FDI-industrial
production and FDI-export, in other words for therkish economy it is not found
any significant positive spillovers from FDI to exp suggesting a kind of FDI-led

export growth linkage.

The results of this study are in line with the extped growth (ELG) hypothesis, but
do not confirm the existence of FDI-growth relasbip. The results indicate that the
integration of the Turkish economy with the worldoeomy should be enhanced
with policies to attract more FDI in order to gamme spillover effects of FDI to
output and FDI-led export growth. According to firelings of this study, Turkey’s
outward looking development strategy should incld® as an essential part in

addition to export-promotion strategy followed frda®80 on.
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Lenger and Taymaz (2004) is another quantitativdysabout productivity spillovers
in Turkish manufacturing industry. This study exaes the role of TNCs as creator
and diffuser of new and superior technologiBse role of TNCs is discussed with
respect to the spillover effects those firms crestaomestic firms. The question of
the study is whether size of the recipient firmsl dhe R&D intensity matter in
productivity spillovers from the activity of TNCand whether spillovers change as

time goes by.

The empirical investigation utilizes a longitudirddta over the 1983-2000 period
consisting of 28 industries in three-digit levelvarious categories such as public
firms, and private small, medium and large sizeshdiin Turkey. The data set used
in this study was obtained from Turkish Statisticestitute (TurkStat).

According to results of the study, there are negaspillover effects in Turkish
manufacturing industry although spillovers from TNfOr the domestic sector of the
Turkish manufacturing industry differentiate witkespect to time and to some
industry specific characteristidsoreign market share has a negative and significant
spillover effect on all industries but the signtbis spillover turns to positive when
one period lagged value of market share of TNCsleyed. Spillover effects can
vary with respect to ownership structure, size gates and R&D profile of
industries. For example, small and large firms gegative spillovers from the
activities of TNCs whereas there is no evidencarof kind of spillover for public
firms and medium sized firms. However, this exptammadoes not hold in the case of

low tech medium sized firms that are exposed t@tieg competition effect.

One of the most important conclusions derived fritve theoretical and empirical
literature review is that technological capabilisy the major determinant in the
process of benefiting from productivity spillovepstentially available in Turkish

manufacturing industry. Therefore, this intuitivenking lends some support to the
interpretation of the gap between productivity @eestic and foreign industries
such that the domestic firms were exposed to negapillover effects. Econometric

analysis precisely and strongly supports this aegum
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Lenger and Taymaz (2006) is an empirical studyrestng the impact of horizontal,
vertical and labour spillovers on technologicaliaties of Turkish manufacturing
firms. They model and estimate the determinantstwal types of technology
acquisition, innovation and technology transferspesctively; and test whether
foreign ownership matters for technology decisiortsey test whether foreign firms
are more likely to transfer technology from abroadd whether they have any

impact on the technology transfer decisions of daodirms.

Their model consists of a number of firm- and sespeecific factors and a number
of variables are defined as proxy for horizontatical and labour spillovers. The
data on innovativeness are collected by Turk8tedugh two Innovation Surveys
following the methodology set by the Oslo ManualE@D, 1997), and the

Community Innovation Survey of the European Unibine first survey conducted in
1998 covers the period 1995-1997 and the secondardkicted in 2002 covers the
period 1998-2000. The data on technology trangferecfrom the Annual Survey of

Manufacturing Industries, collected by the TurkStat

Their analysis shows that foreign firms are mareovative than their domestic
counterparts, and transfer technology from abroams({ly from their parent

companies). Horizontal spillovers from foreign fsrseem to be insignificant. The
effects of foreign firms on technological activitief other firms in vertically related
industries are ambiguous. High-tech suppliers tenldave a high rate of innovation
when the share of foreign users is high, but thgospe is true for users: high-tech
users supplied mainly by foreign firms tend to havdower rate of innovation.

Labour turnover is found to be the main channedliovers. Their findings repeat
the importance of tacitness of knowledge, and conthat technology cannot easily

be transferred through passive mechanisms.

Another econometric study estimating the effectsFail on productivity and
development in the Turkish economy is Ayvaz, Baladeamd Uriit (2006). They
investigate whether there are externalities ofyftdreign-owned firms to the labour

and capital productivity of local and public entesps.
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The data used in this study is obtained from thegést 500 Industrial Cooperation
study of Istanbul Chamber of Industry for the maatiiring sector in 2001. The data
is classified as fully foreign-owned firms, domestirms and public firms. The
model analyzes whether there is positive spillefézcts from foreign firms on total

labour productivity.

According to empirical results, there is no diffece between domestic and foreign
firms in terms of externality effects of foreignegence in the sector. Also, there are
positive spillover effects of foreign share in Tistk manufacturing industry. The

study concludes that domestic firms must increbse tapital and labour resources

to compete with foreign firms.

However, there is a problematic aspect of thisystiitieir analysis does not produce
results about spillover effects. According to regiens, only the difference between
foreign-owned and domestic firms in terms of praougcefficiency is tested. For this
reason, the empirical results of this study arereldble enough.

Yilmaz and Ozler (2004) analyzes direct and indiedfects of foreign ownership on

productivity using plant-level data for Turkish méacturing industry between 1990
and 1996. Productivity measures are obtained frdiey@akes production function

estimates. This paper aims to identify horizontad aertical linkages at the plant
level and hence improve over the results with itgeisased measures of linkages
instead of proposing a new methodology or an ampréa the analysis of FDI and

productivity spillovers. A disaggregated database poducts sold and inputs
purchased by manufacturing plants in Turkey is usedentify linkages.

In this study, data set is collected by TurkStat fiee Turkish manufacturing
industry. Sample consists of plants with 25 or nemployees and is limited only on
private establishments.

According to Olley-Pakes production function estio@s using total factor
productivity measures; the following results areéagied. First, foreign affiliates are

shown to be more productive than local plants.tarmore, majority foreign-owned
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foreign affiliates are more productive than minpfireign-owned foreign affiliates,
and fully foreign-controlled plants are more proike compared to majority

foreign-owned foreign affiliates.

Second, using sectoral output shares of foreighat#is as a measure of horizontal
linkages, and 1990 input-output flows to identilyrtical linkages, regression results
support the presence of productivity spilloversrfroreign affiliates to local plants
through horizontal and forward linkages. Howevdre tcoefficient estimates on

linkage measures are sensitive to the inclusiaottér linkages.

When the plant level data is used on the valueugdwi and inputs to obtain product-
based measures of horizontal and vertical linkatdpesregression results do not fully
support the results obtained with the industry-laseeasures of linkages.
Statistically meaningful positive spillovers areufm to be generated through
backward linkages only. The magnitude of spilloeéfects are much smaller than

the ones obtained with industry-based measures.

Another paper testing FDI spillovers is Bertineliamukcu and Strobl (2007). They
test for the existence of intra-industry FDI spibos in the Turkish manufacturing
sector over the period 1983-1994 by using firm-lelaga that come from the Annual
Surveys of Manufacturing Industry of TurkStat. Thdataset covers all

establishments in the manufacturing industry empbpyen or more employees.

In this study, an index of total factor productyih local firms is used as dependent
variable. To analyze productivity spillovers, difat indicators are used as
explanatory variables like the share of foreignegmises in the number of
employees or in gross output at the four-digit sedevel. Also, some control
variables are included in estimations either fiewel or sector-level such as scale,
skill level, Herfindahl index, import penetratiomda relative productivity. Firm-
specific and sector-specific determinants of pragiig level are introduced in the
regressions accompanied with an interaction ternorgter to find out whether
productivity gaps existing between foreign and lofians exert a positive or

negative effect on the productivity of local firm@ther interaction terms are also
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added to the productivity equation in order to fegwut whether explanatory
variables reduce or increase a possible spilloffecte

According to estimation results, activities of figre firms in the Turkish

manufacturing sector do not generate any spillakat impact positively on local
firms’ productivity levels. In this study, four sleiver indicators are used and all
point to a negative spillover effect. The resultestimations with interaction terms
show that productivity of firms that face extensiwgport competition and have a

large market share benefit less from FDI-basedoseits.

As a result, there are some critical points to mentor all these empirical studies.
Firstly, firm-level studies use Istanbul Chamber @dmmerce (ISO) data while
sector and plant-level studies use TurkStat dathoAgh dataset obtained by annual
reports on 500 largest firms of ISO do not inclatdlendustrial value added, it is the
most reliable dataset for the firm-level spillovanalyses. In this context, the
desegregation level of data is an important fadtorterms empirical results.
Secondly, these studies differ in terms of the ©igEction or panel data. This may be
a reason of different results of the spillover gses.

Thirdly, spillover effects are analyzed using tofattor productivity or labour
productivity as a dependent variable. Differentefign share variables such as the
share of foreign firms in total employment, totales of an industry, total gross
value added or total net assets of an industry used as spillover measures.
Modelling with these measures, some studies pravatgtive results while most of
the studies produce positive results either sigaifi or significant. The intuition
behind the negative results is the gap betweenuptvity of domestic and foreign
industries since technological capability is thejanaeterminant in the process of
benefiting productivity spillovers potentially alable in Turkish manufacturing

industry according to empirical and theoreticarhiture.
The empirical studies mentioned above are showlrabie 3.3. Table 3.3 provides a

comparison of the empirical studies about Turkeyeirms of period covered, data

used, aggregation level, variables chosen ancethdtrobtained.
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Table 3.3: Papers on Productivity Spillovers.

Aggregation
Level

Author Period Data Data Resource

Istanbul Chamber of
" Commerce (ISO)
Annual Reports on
500 largest firms

Cross

(el 1993 sectio

U (2000 Firm-level

Papers on Productivity Spillovers

Estimation

Method Dependent variables

Independent variables

1.Foreign Share
2.Capital-labour ratio of
domestic firms
3.Scale
4. Herfindahl Index
5.Annual Hours worked per
employee

6.Labour quality

Productivity of domestic firms;
(labour productivity)

Result

Foreign Share variable has
positive and insignificant
coefficient estimates.

Efficiency Index (the ratio of
average productivity in an
industry to the average of

highest productivity size in the
related industry)

1.Foreign Share
2.Technology
3.Market Growth
4.Herfindahl Index
5.Rate of Profit

OoLS

The sign of the coefficient is
positive and is statistically
significant at the 0.05 level

1.Domestic Firm's Productivity Technology Gap
Growth (the ratio of average
2.Change in Technology Gajproductivity in foreign firms tc
3.Growth of Domestic Firms  the average productivity of
Market Share domestic firms)

1. There is no significant
correlation between technoloy
gap and productivity growth ¢

domestic firms.

2. Significant correlations
(downward oriented parabole
3. The estimation results gay

neither a negative sign nor ¢
statistically significant
coefficient.
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Table 3.3: Papers on Productivity Spillovers. (Coritl)

Papers on Productivity Spillovers

Author Period Data Data Aggregation Estimation Dependent variables Independent variables Result
Resource Level Method
1.Market share
2.Effects of foreign market share
on the different ownership and
Lenger and . State Institute o size categories . R .
Taymaz 1983-200C angnud of Statistics Industry-level'A‘re”ano'Bo.nd typs Labour productivity 3.Wages per employee NEgie Sl el
inal of GMM estimation . d effect at 5% level.
(2004) (SIS) 4.Capital-labour ratio
5.Labour
6.Energy
7.Input
Positive significant labour
spillovers for innovativeness @
1% level.
1.Labour turnover in foreign No significant effect of laboul
SIS firms spillovers on technology
. . 2.Market Share of foreign firms transfer.
(Innovation OLS (Binary ; . L
X 3.Regional foreign R&D No significant effect of laboul
Lenger and Surveys anc Choice Model for . . . ;
. : Innovativeness intensity spillovers on technology
Taymaz 1995-200C Panel Annual Firm-level Innovativeness ard . . .
Technology transfer  4.Sectoral foreign R&D intensity transfer.
(2006) Surveys of Technology S -
. 5.Market share of foreign firmsNo significant effect of laboui
Manufacturin transfer) - _ .
Industries) in supplier |nd.. . spillovers on technology
9 6.Market share of foreign firms transfer.
in user ind. Significant vertical spillovers f(
innovativeness in high-tech
industries, but with a mixed
outcome.
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Table 3.3: Papers on Productivity Spillovers. (Cond)

Papers on Productivity Spillovers

Author Period Data Resource Aggregati Estimation Dependent variables Independent variables Result
on Level Method
Avvaz Istanbul Chamber of 1.Capital Intensity
I Cross- Commerce (ISO) . Binary Choice - 2.Dummy var. for domestic  Positive significant spillover
Baldemir and 2001 ; Firm-level Labour productivity )
B section Annual Reports on 500 Model ANOVA firms effect at 1% level.
Uriit (2006) ) L
largest firms 3.Dummy var. for foreign firms
1.Labour
SIETS NSNS @ Z.Mgtzrrglrg;/pms Positive significant spillovers
Y MR e defed- Panel Statls.tlcs (SIS). Plant-level oLSs Total Factor Productivity 4.Capital related with backward linkage
Ozler (2004) 1996 Industrial Analysis X
5.Backard linkages at 5% level.
Database .
6.Forward linkages
7.Horizontal linkages
1. Foreign Share variables
SIS 2.Skill level
EEE, - (Annual Surveys of OLS and fixed EMETTE SR
Pamukc¢u and Panel =Y Firm-level Total Factor Productivity 4.Scale Negative spillover effect
, 1994 Manufacturing effect methods .
Strobl (2006) Industries) 5.Import Penetration
6.CR4 or Herfindahl Index
7.Relative Productivity




CHAPTER 4

ESTIMATION

4.1. Data

To analyze the spillover effects of foreign dir@otestment, the dataset including
sectors of Turkish manufacturing industry is obedify TurkStat. The data involve
sectoral level determinants including 89 differeattors according to ISIC 4-digit
industrial classification. Data source is Annuah®&y of Manufacturing Industries
(ASMI) made periodically by TurkStat. In this typéstudies, desagregation of data
is a limitation for the analysis. Using 4-digit ungtrial classification for this industry-
level study, desagregation problem is tried toddeesl. For different sectors, a panel
is used with a sample period from 1983 to 2001.

Dataset has some limitations. Firstly, the sammgop ends in 2001 due to the
changes in data collection methodology of TurkSidte data collected for the
sample period cannot be obtained for the pericgr 2001. Secondly, dataset covers
all public enterprises and private enterprises anlywhich working 10 or more
employees. Foreign firms are defined as the firmth vat least 10% foreign
ownership. Then, data covers minority foreign owrfechs besides totally or

majority foreign owned firms.
In the spillover analysis, sectors in Turkish mawctiiring industry are classified as

high-technology-using (High-Tech) sectors and leehknology-using (Low-tech)
sectors. Dataset is also organized according soctassification.
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4.2. Methodology

Spillover effects arising from foreign industrialcta&ity on the industry is

investigated analyzing the effects of foreign stargroductivity as a proxy for FDI
spillovers. Since productivity is analyzed with guation functions, firstly, a Cobb-
Douglas form of the production function with comdtaeturns to scale (CRS) is
specified. To produce value added Y, capital stécklabour L are used as

determinants where A refers to the baseline pradtictevel.
Y =AK L™ 1)
By multiplying each side of the equation witH,LEquation 2 is obtained.
LHy=AKL™LY 2)
Y/L=A (K/L)* 3
According to Equation 3, on the left-hand side lué equation labour productivity
measure is obtained while on the right-hand siddtiplication of A; baseline
productivity level and (K/L); capital intensity reims as a measure of labour
productivity. When Equation 3 is written in intewsiform fory referring (Y/L) and
k referring (K/L), the equation below is obtained.
y=AKk" (4)
And in logarithmic form;
Iny=InA+alnk (5)
This equation will be made use of to analyze spdiceffects of TNCs in the Turkish

manufacturing industry. For baseline productivitydl; variables such as FDI share,

labour quality, import penetration, export intepsitoncentration ratio and scale are
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used. In this model, different proxies of some afales are used. All variables and

their explanations are presented below:

Labour Productivity: It is the dependent variable of the equation. Labou
productivity is calculated for each sector of theaget in Turkish Manufacturing
Industry. Three different proxies are used for ésgmation. The first ongyrodl, is
the ratio of value added of the sector in constenins calculated with double
deflation to the employees worked in the same se&@econd oneprod2, only
differs from the first one in terms of the calcidatof value added constant which is
deflated with output deflator. The last opeod3, is calculated using output data for

the production level.

FDI Share: Market share of foreign investors in each sectaralsulated using the
turnover of each sector as a percentage (%). Fofeigs are defined as firms with
at least 10% foreign ownership and only firms wathHeast 10% foreign ownership
are used for the creation of this data. This véeiad used as a proxy for analyzing
horizontal spillover effects. The coefficient oretRDI share variable indicates the

short-run impact of FDI-based technology spillovenssector-level productivity.

Capital Intensity: As an explanatory variable of the productivity mipd=apital
intensity is defined as capital-labour ratio, siyn@ut six different calculations of
capital intensity are used for the estimation iteorto see the robustness of results to
capital intensity. In the first two proxies of ctgbiintensity, electricity and power
capacity are used as proxies for capital stock. &emg four capital intensity
variables are calculated using four different clttans of capital stock variable
using perpetual inventory method. The calculatibthese variables and utilization
in this study is new since electricity and powepaty are mostly preferred as a

measure of capital stock in previous studies.
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These four capital stock variables were calculatestope of a projetton the basis
of firm-level data. In these calculations, perpetoaentory method was used. Now
on, there will be given some information about thisethod and different

specifications to calculate different capital stoekiables.

According to this method whekeis the constant rate of depreciation taking values

between 0 and 1 (@<1), capital stock is calculated as:
Ki=(10) Kt + It (6)

In this equation, { refers to the gross investment in current yeateni; and Ky.;
refer to capital stock of current year and previgear, respectively. This method is

used to create a stock of capital from a flow ekstments.
Ki1= (19) Ko+ I (7)
Ki = (1) [(1-0) K2 + Ita] + 1t (8)

Using this iterative formulation, an equation whishincluding an estimate for the
initial period capital stock ( and a series of annual investments is obtained to

calculate current capital stock of the firm.

The third capital stock variable used in the madehe value of real depreciation.
The fourth and fifth proxies were calculated usidg and annual investment
amounts. In these calculations, it is assumedherfirms established before 1983
that the firms’ capital stock values in 1983 are finst data obtained for capital stock
and they are established in 1983. Using the giwepreatiation rate, start-up capital
stock values are calculated. The difference foseéhtvo proxies are the rate of
depreciation, it is 10% for the fourth one and 6, the fifth one. For the last
proxy of capital stock; while different series aftial capital are calculated based on
depreciation, the initial capital values of therfs established after 1983 come from

Degisme Dinamikleri”, lead by Erol TAYMAZ, Ebru VOYVODAand Kamil YILMAZ at
TUBITAK.
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their first year investmerit.More information about the calculation of the ¢abi
intensity variables is presented in Appendix A Eahll. Using these six proxies for

capital intensity, robustness of the model to dy@tal intensity is tested.

Labour Quality: Another explanatory variable used in the modehlmUr quality. It
reflects the absorptive capacity of domestic indestin adopting new technologies.
It is assumed that higher labour quality is asgediavith higher productivity. Two
proxies of labour quality were used for Turkishadafor the first proxyguall,
number of skilled employees and number of employegsoduction is used as a
determinant. For the Turkish manufacturing indystng employment data on skilled
workforce is collected only in November. For thisason,quall is the ratio of
qualified employees in November to employees indpotion in November. The
second proxy,qual2, is a ratio of qualified employees in November ttdal

employees in November.

Import Penetration: This variable is an indicator of the degree of cetiin
brought by imports at the sector level. It is imted to account for technological
changes generated by domestic firms in responser®ased competition from FDI.
This variable captures the potential efficiencyamting effects of international
product market competition. However, more compegiind better foreign products
can attract demand away from local firms insteadffi€iency-enhancing effect. It is
expected that firms in industries with higher mar@ncentration would experience
lower productivity growth. Two different proxieseaused for import penetration.
The first onempenl, is defined as imports divided by domestic ougus imports
minus exports. The second omepen2, is defined as imports divided by domestic
output plus imports. This second measure is useamtder to circumvent problems
due to the difference between output data, whiatollected for the firms at least 10

employees, and export and import data, which iectd for all firms in the sector.

Export Intensity: Exposure to international trade is an importawté imposing
competition on domestic firms. The choice set oéifgn technologies available to an

v See Taymaz et al. (2006-ongoing) for more detailthe calculation of capital stock variables using
PIM.
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export-oriented firm would be larger leading to teetchoice in technological
solutions. This would finally result in improvedfiefency of the firm. Export
intensity kint) is used as a variable to see the effect of fiontsvard orientation in
explaining the productivity of the firm. Export erisity is defined as a ratio of
exports to production level in the sector and use@n explanatory variable in the
estimation. It is assumed that increasing expaensity increases or at least does not

affect negatively the productivity.

Concentration Ratio: The level of concentration in an industry may dffds
productivity. This issue has been analyzed in nsaglies, but there is no significant
result about the effects of market structure. Adocwy to Blomstrom and Persson
(1983), it is believed that firms in higher concated industries have certain market
power and are in more advantageous position ireg#tting. As a result, they tend
to have higher productivities. Due to the potengffiect of market structure on
productivity, it is included as a variable. Herfaid index HI) and four firm-level
concentration ratio GR4) are used for estimation as different proxies to
concentration ratioH| is defined as the sum of the squares of each gimmarket
share in an industry, whil€R4 consists of the market share, as a percentadgbe of

four largest firms in the industry.

Scale:Scaleis used as a variable measuring the average feenatithe sector level.
It is thought that scale economy —increasing orreBsing- in the sector is a
determinant of productivity and there should beoaifpve or negative correlation
between scale and productivity. Scale is definethasatio of number of employees

to the number of firms in each sector.

Industry dummies are included in OLS estimationyoahd time dummies are
included to Fixed Effect Method (FEM) estimationattcount for the effect of macro

shocks which are common to all sectors.

To assess the robustness of the estimation reaultslternative model is estimated.
In this model, a production function approach igduso analyze the FDI-related

spillover effects. In this production function, dretion Q) is identified with two
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proxies, that is value addedvad consl and vad cons2) and gross output
(output_cons). Details about variables are given in AppendiX&ble B.1. General

form of this function is defined as below.

Q = Af(K, L, M, E) (8)

where capital stock is referred as K, labour L, eriat inputs M, energy
consumption E and baseline productivity level AeDa data limitations, M and E is

included together as M*.

Q = Af(K, L, M¥) (9)

In Cobb-Douglas form;

Q=AK'L M (10)

Then, this function can be written in logarithmaerh;

INQ=InA+aInK+BInL+yInM (11)

This function is used for gross output. When vadukled is used as a proxy of
production, material inputs are not included instireations. This method is used in
Haskel, Pereira and Slaughter (2002) to investigdtether inward FDI generates
productivity spillovers for domestic plants. Accorgl to this study, (11) is a

production function, augmented by measures of or@resence and other controls,
where coefficient estimates on the non-input respnesscapture their contribution to
total factor productivity. In this model; six different proxies of capitabek is used

as in the first model. Labour is included into mloidetwo ways: the first one is the
variable labour which refers to total employees and the secondisrdefined as

labour_pr andlabour_adm. labour_pr refers to employees working in production

while labour_adm refers to employees working in administratiofror material

v Althoughlabour_prandlabour_admproduce significant results, these results argpregented here
due to the constraint on the number of Appendixepag
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inputs,input variable is used in the estimation of gross oufpattion. As a proxy
of foreign presencd=P), market share of foreign firms for each sectansed again
as in the first model. The control variables argam penetration ipenl and

mpen2), export intensityxint) and concentration rati¢i{ or CR4).

4.3. Estimation Results

In order to analyze the spillover effects of FDI Darkish manufacturing industry,

two different models specified in Equation (5) gdd) were estimated. In the first
model, labour productivity was regressed on capitensity, foreign share in the

industry, labour quality, export intensity, impgrénetration, scale and Herfindahl
index. In the second model, a production functippraach was used to analyze
spillover effects in a different manner. Dependerdriable was measured
alternatively as value added and gross output badides FDI spillovers, capital,

labour, material input, import penetration, expoténsity and Herfindahl index were
used as explanatory variables. For two modelsemdifft specifications were made
and the results are analyzed below:

4.3.1. Cobb-Douglas Function in Intensive Form (Egn. 5)

In the first model, estimations were carried out dsdinary least squares (OLS)
method, random effects method (REM) and fixed éffenethod (FEM). Since it
allows us to obtain consistent estimates of pararseh case an unobservable time-
invariant factor correlated by the dependent véeiab part of the error term, fixed
effects method (FEM) was chosen as the estimati@thod” The results are

presented in Appendix A.

Firtsly, fdishare is used as the sole explanatory variable in tbeua productivity

equation. For three proxies for dependent variatiféerent results were obtained.
Only one of these proxies produced positive andifsogint result for spillover effect,
while other two proxies producing insignificant go®e and negative effect results.

¥ Inconsistency might arise due to the inclusioradfgged dependent variable in the productivity
equation. Generalized Method of Moments (GMM) stdg used —beyond the scope of this study.
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Then, one of these proxies was eliminated and twidyproductivity variables were

used for estimations.

According to regression results presented in TallésA.10 of Appendix A,
coefficient of spillover variable changes when gahyg, specifications change. In
Table A.5, fdishare and capintl are regressed oprodl and the negative and
insignificant spillover effect is obtained whereapintl is positive and significant at
5% level. When one period lagged value of labowdpctivity is added to the
equation, the sign of thielishare variable turns to positive but remains insignifica
For the first proxy of labour productivity, all @hequations including other control
variables produce positive but insignificant results seen from Table A.2, constant
price value added takes negative values. Sincdaliculated with double deflation
method using output and input deflators, the cowttvn of input deflator may

involve some problems and as a result, this magcathe regression results.

When prod2 is used as dependent variable with first proxycapital intensity,
capintl; all regressions produce positive spillover casffit estimates always
significant at 10% levelCapintl has also a positive sign and significant at 1%
significance level. In Table A.5, Model 9 produtlkes most meaningful results when
other variables added to the equation, Herfindatiex, labour quality and import
penetration, are all significant. This equatioraiso a dynamic one and shows that
productivity is affected from the one period laggealue. In Model 10, export
intensity and scale is added to the regressionthegevith one period lagged value
of fdishare, which shows the long-term effect of foreign inwesnt to sector on
productivity of that sector. In this model, whilpert intensity is positive and
significant at 1% level, scale and lag of fdishgm@duce meaningful results.
Although the lag of fdishare is insignificant inghiegression, it is interesting to note
that it produces negative results. Lenger and Tay{p@04) use the lagged value of
foreign market share in their econometric study #émely obtain similar results.
Spillover effects are not compensated in the falh@wperiod even at moderate
levels. In other words, the estimated coefficiaftiagged variables are negative but

insignificant.
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In Appendix A from Table A.5 to Table A.10, regriess were made for different
capital intensity variables. The robustness of rimults was tested using different
capital intensity variables. First two tables sh@noxies for capital intensity
variables since electricity and power are two peexior capital. Remaining capital
intensity variables are calculated using real eh@tock data as it was mentioned
before. Among all results, regressions whana?2 is used as dependent variable and
capintl as one of the explanatory variables produce mesinmgful results. In other
words, equations from 7 to 12 in Table A.5 prodagmificant results for many of

the explanatory variables used. So this modelrnefgored model”.

4.3.2. Production Function Approach (Egn. 11)

The results of the second model involving a prodacfunction approach were
presented in Appendix B, Tables B.3-B.8. Usingeat#ht capital stock and output
variables again, many alternative regressions wae. According to this
estimation method, foreign share variable produfferdnt results such as a negative
sign forvadl and output variables whereas the sign is positive ¥ad2 variable.
Although only equations includingad2 variable produce significant results at 10%
significance level, this significance of spilloveffect changes when any other
variables added to the regressions. Among the astins of different proxies of

dependent variable®adl also has smaller®Ralue.

In this model, it is important to note about theulés that for value added regressions
the sum of capital and labour coefficient estimated for gross output regressions
the sum of capital, labour and material input dose to the value 1, which means
constant returns to scale for the sector and pesluoteaningful results although test

for this equality is not done in this study.

To analyze whether these positive spillover effeats seen in low-tech sectors or
high-tech sectors mostly, the data was classifired two sub-categories and the
estimations were done for both low-tech and higitsectors. The sectors are
defined as high tech if they are R&D intensive, asdow tech if they are non-R&D

intensive following the OECD classification. In leech sectors, foreign firms have
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%15-20 of market share, while %45-50 of market bsamed by foreign firms in
high-tech sectors (Lenger and Taymaz, 2004). Adogrtb regression results, the
coefficient estimate of foreign share variable piled positive and significant results
at only %10 level for low-tech sectors while it daet provide significant results for
high-tech sectors. In these regressions, since ofote foreign investment flows
went to high-tech sectors, it is expected that tegin sectors should provide positive
spillover effects. However, the regression resdiffered from our expectations,
probably, due to the decline on number of obsesumatiwith classification. On the
other hand, estimation results of Lenger and Tay{®@@4) show that the generation
of spillover effects does not differentiate in Iagch and high tech industries. The
current effect of foreign market share is negabeéh for low and high tech firms.
No significant dynamic spillover effect was genedafor high tech and low tech

industries.

For the production function approach, again FEM wased and different
specifications were tried. In this estimation, desi labour and capital as the main
determinants of output, Herfindahl Index, imporneation, export intensity and
foreign share variables were used as explanatorghtas. For two different models,

similar results were obtained.

Regression results show that foreign share is étigecdeterminants of productivity
in each sector and the presence of foreign investothe sector affects productivity
of the sector positively. It was observed that inkish manufacturing industry, there

were positive technology spillovers to domestimfr

According to the project (Taymaz et al., 2006-ongdimentioned before, where the
different capital stock variables are calculatedinailar estimation is done but using
firm-level data. The relationship between foreigmare and productivity is analyzed
with FEM using firm-level data in the Turkish Mawmgturing Industry for 1983-

2001 period. In this estimation, import penetratiexport intensity, scale and foreign
share are used together with some other firm arglomespecific variables.

According to estimation results, foreign share exarnegative and significant effect

at 5% level. Import penetration has positive imgaa significant at 1% level. These

65



results are different from findings of this studhyt sector-level data is used in this

study.
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CHAPTER 5

CONCLUSION

FDI has been one of the major components of glpaiin waves beginning from
1870s. Since then, it is also a major policy issfiegovernments especially in
developing countries in the context of developnigerttature. There are many studies
investigating the importance of foreign investmdlioivs in terms of economic
growth in developing countries, either theoreticadr empirically. According to
discussions about the effects of FDI on economiowgr, it is thought that
technology spillovers through FDI inflows to thesh@ountry are one of the factors

encouraging economic growth.

Many factors are influential in transferring tectogy through FDI. These factors
may be either internal such as absorptive capawitgxternal such as investment
decisions of host countries to developing countrle®m this perspective, firstly,
theoretical background of FDI decisions and FDa&tedl spillovers were analyzed in
this study. According to this analysis, it is séiest FDI went to developing countries
with one of the four main motives; resource-seekimgrket-seeking, efficiency-
seeking and strategic asset-seeking motives antdynmo$wo types; either M&As or
greenfield investments. Another point is that theestment decisions were given
according to analysis of some determinant factoih sas ownership, location or
internalization advantages which were mentionedld-framework. In terms of
spillovers, it is seen in the literature that theree three types of spillovers;
horizontal, vertical and labour spillovers in natwand these spillovers occur in five
main channels; demonstration/imitation, labour rhitybiexports, competition and

backward and forward linkages.
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Secondly, empirical studies in the literature mdatvith technology spillovers were
reviewed and using the findings of these studmshbbth Turkey and other countries,

an econometric estimation was made for Turkish rfeeuring industry.

In econometric analysis, using data for 89 diffeisactors in Turkish manufacturing
industry obtained, horizontal spillovers were tdst@&his sector-level data was
analyzed in an 18-year time period from 1983 to120@ccording to regression
results, it was seen that there is positive spdisvfrom foreign firms to domestic
firms in Turkish manufacturing industry. As one tfe determinants of labour
productivity, foreign share produced positive sigant results for each sector in
most of the regressions. Robustness of regresssults were tested using six
different capital stock variables. Although thereranegative coefficient estimates

for foreign share variable in some regressionsdhesults were not significant.

In addition to capital intensity and foreign shazeme control variables were used in
productivity estimation. It was seen that concdmralevel in the sector, labour
guality and export intensity produced positive andstly significant results while
import penetration affected labour productivity atgely. The productivity model
was a dynamic model since one year lagged valuabofur productivity produced

positive and significant results.

Another relevant analysis made in this study wasutilwhich sectors were mostly
affected by the foreign presence, either low-temtt@'s or high-tech sectors. It was
expected that the positive spillover effects welssthly due to the high-tech sectors
since FDI went to high-tech sectors in general. E\av, the results were significant
only for the low-tech sectors. When the data wasssfied into two sub-categories of
low-tech and high-tech sectors, the sample sizerdgressions of these two sub-
categories declined. Then, it was thought that tsu¢he insufficient number of

observations, the results differed from the expkotee.

Besides the productivity model, a production fumictapproach was examined as an
alternative to test the existence of spillover @fe Using some control variables

again, spillover effects were analyzed. The coigfficestimate of foreign presence
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variable was used for the spillover analysis féfedent capital stock variables. Same
dataset was used for two models. The regressiautiped similar results for foreign
presence variable. However, in this model someessjons produced negative
coefficients for foreign presence variable althoubbse results were statistically

insignificant.

For both models, the preferred estimations werdlaindue to significant results
were obtained with same variables for each modedlerdms of variables chosen, the

regression results were consistent for two models.

As a result, technology spillovers through FDI ¢enseen as an important channel
of economic growth for developing countries. Altgbuin recent wave of
globalization period FDI composition changed fromamafacturing industry to
services industry for developing countries, sp#ioweffects are mostly seen in
manufacturing industry; that is, productivity inase and economic growth may be a
reason of FDI in manufacturing industry. Then, aatting FDI mostly to

manufacturing industry is important for developcayntries.

In conclusion, FDI inflows to Turkish manufacturingdustry produce positive
horizontal spillover effects in sectoral level. Figlated technology spillovers are
also shown in types of vertical and labour spillsvélo obtain more clear-cut and
comprehensive results, Turkish manufacturing ingusén be studied in terms of
horizontal, vertical and labour spillovers withnfilevel data for further analysis.
Also, validation of the model used in this study,ather countries can be another

interesting research topic.
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Table A.2: Descriptive Statics of Model 1.

Variable Obs Mean Std. Dev.  Min Max
input_cons 1181 1.60E+10 2.66E+10 3.85E+07 2.45E+11
output_cons 1181 2.63E+10 4.03E+10 1.72E+08 3.69E+1
vad_consl 1181 1.03E+10 1.47E+10 -3.37E+09 1.24E+11
vad_cons2 1181 9.72E+09 1.41E+10 5.54E+07 1.24E+11
prodl 1181 839719.6 795198.5 -898471.3 7079927
Lprodl 1141  13.29063 1.003681 6.451975  15.77277
prod2 1181 777182.9 660195.9 66740.07 4337115
Lprod2 1181  13.28228 0.73759 11.10856  15.28272
prod3 1181 1993873 1421238 206909.1 9900509
Lprod3 1181 14.26868 0.701991 12.24004 16.1081
Kz 1208 1083143 2048586 1617 2.01E+07
Ky 1208 1.10E+07 2.07E+07 13701 1.95E+08
Ks 1208 1.52E+07 2.85E+07 22391 2.71E+08
Ke 1189 1.21E+07 2.30E+07 14427 2.02E+08
Capintl 1212  20595.68 38289.75 656.7046 356176.9
Lcapintl 1212  9.182506 1.100105 6.487234  12.78318
Power_decl 1211 143085 276782.1 295 2780288
Capint2 1211 11.89178 24.92519 0.0488412 476.6928
Lcapint2 1211  1.948098 0.949244 -3.019181 6.166873
capint3 1208 77.39611  74.99393 1.807548 579.5337
Lcapint3 1208 3.995507 0.867007 0.5919714 6.362224
capint4 1208 817.0779 808.5034 20.87523 6174.07
Lcapint4 1208 6.331716 0.887196 3.038563 8.728113
capints 1208 1133.458 1118.95 30.93419 7656.341
Lcapint5 1208 6.662784 0.878846 3.431862 8.94329
capinté 1189 890.3827 883.1554 23.95807 6639.015
Lcapint6 1189 6.405952 0.897542 3.176305 8.800719
Fdishare 1204 10.4799  16.34395 0 76.68394
Xint 1212 0.20349 0.202789 0 0.99781
mpenl 1212 0.268774  0.259753 0 0.995301
mpen2 1212  0.231971  0.233358 0 0.972965
crd 1212  47.58852  20.63459 7.68 100
HI 1212  0.102254 0.08905 0.0064 0.62154
Lscale 1212 4543361 0.782206 2.071598  7.115582
quall 1212 0.067286  0.036497 0 0.327285
qual2 1212  0.064912 0.035758 0 0.285632

Source: TurkStat Database, Annual Survey of Manufaturing Industries
(ASMI).
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Table B.2: Descriptive Statics of Model 2.

Variable Obs Mean Std. Dev. Min Max
input_cons 1173 1.61E+10 2.67E+10 3.85E+07 2.45E+11
Linput 1173 22.68917 1.375205 17.46541 26.22569
output_cons 1173 2.64E+10 4.04E+10 1.72E+08 3.69E+1
vad_consl 1173 1.03E+10 1.48E+10 -3.37E+09 1.24E+11
vad_cons2 1173 9.77E+09 1.41E+10 5.54E+07 1.24E+11
Lvad_consl 1133 22.2943 1.483029 15.71714  25.54079
Lvad_cons2 1173  22.25908 1.334158 17.82999 25.54364
Loutput_cons 1173  23.24528 1.33715 18.96146 265339
K1 1204 3.60E+08 9.81E+08 426858 9.51E+09
InK1 1204 18.08359 1.877789 12.96421 22.97508
power_decl 1194 142530 275843.8 112 2780288
K2 1194 142530 275843.8 112 2780288
InK2 1194 10.84378 1.567992 4.718499  14.83807
K3 1200 1085534 2053316 1617 2.01E+07
InK3 1200 12.89865 1.587402 7.388328 16.81623
K4 1200 1.10E+07 2.08E+07 13701 1.95E+08
InK4 1200 15.23555 1.579896  9.525224  19.08851
K5 1200 1.53E+07 2.85E+07 22391 2.71E+08
InK5 1200 15.56658 1.577222 10.01641 19.41763
K6 1181 1.22E+07 2.31E+07 14427 2.02E+08
InK6 1181 15.31905 1.602839 9.576857 19.12378
labour_pr 1204 10064.03 16289.95 84 149305
Inlabour_pr 1204 8.594409 1.163026  4.430817 118137
labour_adm 1204  2900.981 3255.61 8 24577
Inlabour_adm 1204  7.432339 1.193566 2.079442 167409
labour 1204 13026.85 19289.16 127 174007
Inlabour 1204 8.900392 1.137883 4.844187 12.06685
FP 1196 10.53364 16.38315 0 76.68394
xint 1204 0.202614 0.201873 0 0.99781
mpenl 1204 0.267272 0.2586 0 0.995301
mpen2 1204 0.230883  0.232825 0 0.972965
HI 1204 0.101863 0.088864 0.0064 0.62154
CR4 1204 47.48989 20.61048 7.68 100

Source: TurkStat Database, ASMI.
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