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Abstract

Competitiveness of manufacturing industry is regdrds one of the basic determinants
of long run sustainable growth of a country. Therefit is important to have an
understanding of relative positions of countries texms of competitiveness and
determinants of competitive ability. This study aito reveal the standing of Turkey in
a group of countries and analyze determinants ofp&titive ability. The competitive
industrial performance (CIP) index, taken to beirgicator of relative competitive
ability, has been calculated for a sample of 3twes for years 1985, 1990, 1998 and
2002. Panel data methods then have been employssl@al sources of competitive
ability. Conducted analysis reveals Turkish mantufidieg industry to be lagging behind
many of the sample countries and presents a gitargifor sustainable development in
medium and long run.
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Introduction

Competitiveness is regarded as the main conditmnekistence in the new global
market and competitive environment which are shapgdknowledge economies.
Success of a country in the process of competisociosely related to the degree at
which it can simultaneously increase the real inesmof it's citizens and produce
internationally demanded goods and services inrdecage with free and fair market
conditions. In addition, a country's or a regiavmpetitiveness includes the provision
of high living standards and employment opportesitiDefinition of competitiveness
also includes evasion of unsustainable foreigncdefand risking the welfare of future
generations (European Competitiveness Report, 2004thin this framework, the
components of macro competitiveness are revealeda asuccessful economic
performance, increasing living standards, existeoteyoods and services that are
capable of competing in open economies and evaeiomnsustainable deficits.
Competitive success also includes realization otage social and environmental
targets. These dimensions of the concept presanthb definition of competitiveness
is through the output of competitiveness, like gfeality, rather than its inputs.

The question of where competitiveness of a courgrgctually embedded has little
room for debate. The common understanding is tbatpetitive ability of a country
originates in the manufacturing industry for mamtiiging industry is the real part of
the economy and is the prime creator of value adaeldjobs in many economies. And
higher is the technical complexity of processes amdlucts in manufacturing industry,
higher is the value added created. At this pointuffecturing industry becomes the
focus of policy and research for sustainable deguraknt.

Manufacturing industry is regarded as one of thestmimportant economic activities
that enable sustainable competitiveness and ecangnonvth (UNIDO 2002- 2003:11).
Therefore identification of relative standings @fuatries in terms of competitiveness
arises as an important research question. The faihisopaper is to analyze the relative
standings of a sample of countries by using the Q@@®mpetitive Industrial
Performance) index and examine drivers of competiiss, as measured by CIP,
making use of panel data analysis methods.

The study progresses as follows: second part expldhe calculation of CIP
(Competitive Industrial Performance) index and thivers behind the index. A brief
description of the data used for calculation of @iBex is also provided. Section 3
presents the calculated performance indicatorshiegosample countries and CIP index
results. Section 4 presents an overview of theetsivlata collected to create a panel
data set and addresses the related econometrierognon estimation. Section 5
presents the econometric results. Conclusions amanents on policy implications are
presented in Section 6.

CIP Index and Drivers

The analysis conducted in this study actually csiasof two layers. The first part is
related to the calculation of CIP index and theayse provided by the index rankings.
Second part consists of econometric analysis arkesnase of available panel data.
Forming the core of sections 2 and 3, Competithaustrial Performance Indg<IP)

shows the performances of the countries on produamd exporting manufactured
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goods in a competitively. It is an amalgam of faasic indicators. The first two of
these indicators are about industrial capacity e&®erthe other two provide intuitions
on technological complexity of manufacturing industUNIDO, 2002).

CIP index is frequently used by international imsgions and its applications focus on
international comparison of manufacturing industihe index is derived by
transforming four data items in to performance ¢athrs and then by taking their
average. The four indicators mentioned before suifeliows:

. Performance indicator 1. This indicator is composed of manufacturing
industry value added per capita statistics. Thidicetor helps to observe the
contribution of the manufacturing sector to the elegment, rather than growth, of a
country by focusing on a limited measure of indixats’ gains from manufacturing
industry.

. Performance indicator 2: This indicator consists of manufacturing industry
exports per capita statistics. This indicator itatesl to the competitiveness of the
industry in international markets.

. Performance indicator 3: The ratio of medium and high technology industries’
value added to the aggregate manufacturing industhye added is the basis of this
indicator. The higher rates of medium and highchtendustries’ value added in whole
manufacturing value added mean that the countechirtological development level
and industrial competitiveness are high. Techngallgintensity of an industry is very
important in terms of creation and dissemination iahovations and future
competitiveness, for it carries the potential feedbacks that may trigger further
technical improvements.

. Performance indicator 4: The last indicator is based on the ratio of medium
and high — tech industries’ exports to the totahuofacturing industry exports. This
indicator provides information about the compeétpower of technologically complex
goods produced by a country’s manufacturing ingustinternational markets.

These four performance indicators are calculateddnyg the formula below:

L Xy mMin(X,)
T Max (X ;) - Min (X ;) (1)

Here, X; represents the"jstatistical value of"l country for the related index. The
values of calculated indicators range between Olawtiere O represents the worst case
and 1 stands for the case where the relevant ddtaghest. The logic of the indicator
can be viewed as forming a line segment with lergphal to the distance between best
and worst case countries. Then, all the countniespiaced along the line segment to
reveal their relative standings.

CIP index is then calculated as the average of fthe performance indicators,
presenting an overall view of a country’s manufaoty industry’s relative standing.
The CIP index is capable of taking into account petitiveness not only in terms of
technological content of manufacturing industry also is capable to account for how
beneficial it is for the country’s citizens, fortékes in to account per capita value added
values as well. Given that success in competitisenés defined to include
improvements in the well being of citizens, theexds ideal for the study’s aim. It not
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only enables uncovering relative standings of coemtbut also does a good job of
embracing the concept of competitiveness as dehbede.

Moreover a number of drivers of CIP index are ided by UNIDO Industrial
Development reports for years 2005 and 2002/200fsd& drivers are assumed to
contribute to competitiveness of a country and ttaus be taken as determinants of the
index. Among those drivers are skills, foreign direnvestment (FDI) and modern
infrastructure.

Skills have always been important for industriaifpenance. But they have become
even more crucial because of the explosive growttne weightless economy and the
high information content of industrial activitielé.is difficult to quantify a country’s
stock of industrial skills. Few countries publishta on people’s skills by discipline.
And even if such data existed, it would be impdssib estimate levels of relevant, up-
to-date skills. A common method in existing litenat is to approximate existing human
capital by education data. The logical connectiamsrcausality from education to skills;
a better educated population will be more capabldisplaying advanced skills and
would be more capable of complex production methddés would lead to ease of
creation of high value added goods.

However, it should be kept in mind that measures durrent education enrollments at
the primary, secondary and tertiary levels have mweon drawbacks. First, they ignore
on-the-job learning—experience and training—whichmany countries is a major

source of skill formation. Second, enrolment data rmibt take into account the

significant differences across countries in edwocatquality, completion rates and

relevance to industrial needs. Given the lack oirses for appropriate data, education
figures are used despite the stated shortcoming$ & approach will also be adopted
here.

As a second driver, foreign direct investment (FBIan important way of transmitting
skills, knowledge and technology to developing d¢das. Transnational corporations,
generally the leading innovators in their industriare engaging in more and more
technology transfer. This can be taken to be refigcthe rising cost and pace of
technical progress and the reluctance of innovatorsell valuable technologies to
independent firms. Transnational corporations a@swvide capital, skills, managerial
know-how and access to diverge markets.

Countries can accelerate their industrial develagrbg plugging into integrated global
production systems— governed by transnational gatjpms—and becoming global or
regional supply centers, particularly in high-teahtivities. Independent firms in
developing countries can participate in these gystdut few have the capabilities to
meet the extremely high technical standards. Mosihties that have entered these
systems in recent years have done so through FDI.

The ideal FDI measure for assessing industrialoperdnce would be inflows into
manufacturing (and within that, into domestic am@aet production). But this kind of
disaggregation is generally not possible: for nomgtntries the only available measures
are inward FDI flows and stocks.
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The final driver considered here is the modernastfiucture. Compared to traditional
infrastructure, which includes items like roadsilways, power lines etc, modern
infrastructure is defined to include a more knowkedand communication oriented
structure. Any item that enables creation and fearnsf knowledge can be considered
within modern infrastructure. The point is choositite data to represent such
knowledge. Some examples would include number tefmet users, number of PCs or
internet serves and existing telecommunicatiorsline

The ease of communication presented by such aasinficture enables transfer of
knowledge and raises possibility to spread inforomatknow-how and innovations at a
faster rate. It would be easier to acquire inforaratind the difficulty of creating new
knowledge would decrease significantly. This woeltable not only production but
also design of goods with high technology. Hen@ue added creation will increase
and the country will become capable of not onlyirsglsuccessfully at the international
market but also be able to maintain high livinghdi@rds for citizens.

Data issues regarding drivers will be discussedhare detail under the econometric
model section. For the sole purpose of calculatb€IP index, necessary data have
been collected from UNIDO Industrial DevelopmenpBe 2002/2003 (for the years of
1985 and 1998) and UNIDO Industrial Developmentdep005 (for the years of 1990

and 2002). The data have been used firstly to ftren performance indicators and
secondly to calculate the CIP index. The sampldudes 33 countries; namely,

Argentina, Australia, Austria, Belgium-Luxembougrazil, Canada, Czechoslovakia,
Denmark, Finland, France, Germany, Greece, Hundeejand, Ireland, Italy, Japan,

Korea, Mexico, Netherlands, New Zealand, NorwaylaR®d Portugal, Singapore,

Spain, Sweden, Switzerland, Taiwan, Thailand, TurkéK and US. Due to lack of

data, it has been necessary to merge Belgium wittetnbourg and Czech Republic
with Slovakia.

Performance Indicator Results

This section provides rankings of countries in t®rof performance indicators.
Presented below as Table 1 are the country rant@r@ing to the first performance
indicator calculated by using manufacturing valddeal of the selected countries. Japan
and Switzerland are consistently leading in ternesfirst indicator. The high places are
occupied by the rich OECD members. The notable miae is Ireland, a common
example for growth practices. It has risen to 38t@ in 2002 from 19th place in 1985.

Similar dynamics are presented by Singapore andargi albeit with less success.
Korea arises as an other success story, rising #4iim place to 13th place in about 20
years. Latin America countries occupy low ranks atdre low ranks with East
European countries like Czechoslovakia, Hungary Bothnd. Outlook is grim for
Turkey for it has not been possible to rise ab@wé 130 in the considered time period.
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Table 1: Performance Indicator 1 Rankings

1085 1990 1003 2002
Argentina 22 27 25 18
Ansiralia 15 22 17 23
Ansiria g 5 0 7
Eel-Lux 13 4 12 fi
Brazil 28 28 28 3l
Canada 7 17 17 ]
Czech-Slov. M 25 24 27
Denmark 11 7 1a 1a
Finland fi fi fi 3
France & 10 11 12
Germany 5 3 5 a8
Greece 27 26 27 26
Hungary 25 29 26 25
Iceland M& 16 Ma 19
Ireland 10 15 3 5
Italy 12 15 14 17
Japan 3 1 2 2
Eorea 24 23 23 13
Mexico 29 30 20 32
Netherlands 17 12 15 14
New Zealand 1% 21 21 22
Norway 10 14 16 18
Poland 26 3 30 30
Portugal 23 4 10 24
Singapore 16 f 4 g
Spain 21 20 20 21
Sweden 4 a S 4
Switzerland 1 2 1 1
Taiwan 20 19 15 15
Thailand 31 3l 32 20
Turkey a0 33 31 33
United Kingdom 14 13 13 20
United Siates P 11 7 11

Source: Authors’ calculations

Presented next on Table 2 are performance indicatdes of indicator 2 which is based
on exports per capita for manufacturing industrgland once more displays a striking
performance but Singapore consistently occupieéirsteplace for all considered years.
Belgium-Luxembourg also consistently occupies tbp tanks. These countries are
followed by other OECD countries that are known tfogir high income levels. Latin
America countries once more occupy the low rankse @nteresting point is that
Mexico has risen to rank 25 in 1998, a jump ofnkeafrom year 1990. This can be due
to the North America Free Trade Agreement, signmed992 by USA, Canada and
Mexico. It is possible that reallocation of prodootprocesses to Mexico has triggered
an increase in the country’s export capability.
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Table 2: Performance Indicator 2 Rankings

1985 1990 1998 2002

Argentina 28 30 29 32
Australia 24 25 24 26
Austria 12 7 9 9

Bel-Lux 2 2 3 3

Brazil 27 33 31 33
Canada 9 12 11 10
Czech-Slov. NA 20 18 20
Denmark 8 9 8 8

Finland 7 8 7 7

France 16 13 13 14
Germany 11 10 10 12
Greece 25 27 26 30
Hungary 13 24 32 19
Iceland NA 26 NA 27

Ireland 10 6 2 2

Italy 17 15 15 15
Japan 6 17 23 17
Korea 19 21 17 18
Mexico 30 32 25 25
Netherlands 4 4 5 5

New Zealand 21 19 22 23
Norway 14 11 16 13
Poland 26 29 28 29
Portugal 23 18 20 22
Singapore 1 1 1 1

Spain 22 22 19 21
Sweden 5 5 6 6

Switzerland 3 3 4 4

Taiwan 15 14 12 11
Thailand 31 28 27 28
Turkey 29 31 30 31
United Kingdom 18 16 14 16
United States 20 23 21 24

Source: Authors’ calculations.

South East Asian countries in the sample do ngiiaysincreases in per capita exports
but on average do slightly better than East Eunog@auntries. Turkish case is once
more discouraging, occupying the 29th place in 18&5falling to 31st place in 2002.
Doing worse than Turkey are Brazil and Argentinghwanks 33 and 32 respectively.
Greece, Poland and Thailand perform slightly betiem Turkey in year 2002 and
occupy ranks 30, 29 and 28. Faring unexpectedlylp@ezcording to this indicator is
the USA. It is possible that the low ranks of US& due to relatively large population,
leading to a low per capita export value, and ddimesarket oriented production.
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1985 1990 1998 2002

Argentina 27 27 29 25
Australia 21 20 16 23
Austria 16 21 20 19
Bel-Lux 14 14 17 16
Brazil 11 19 11 18
Canada 17 18 18 13
Czech-Slov. 18 11 23 14
Denmark 19 23 19 17
Finland 22 25 13 15
France 15 15 14 21
Germany 2 2 4 8

Greece 31 30 31 31
Hungary 5 16 24 20
Iceland NA 32 NA 33

Ireland 12 9 3 2

Italy 9 7 15 24
Japan 3 3 2 3

Korea 20 13 9 6

Mexico 26 26 30 27
Netherlands 10 8 10 9

New Zealand 28 29 26 26
Norway 13 12 21 12
Poland 23 24 25 30
Portugal 29 31 32 32
Singapore 1 1 1 1

Spain 24 22 22 22
Sweden 7 10 8 4

Switzerland 8 6 5 10
Taiwan 25 17 12 11
Thailand 32 33 27 28
Turkey 30 28 28 29
United Kingdom 6 5 7 5

United States 4 4 6 7

Source: Authors’ calculations.

Presented on Table 3 are rankings of countriesrdicgp to the third performance

indicator based on the ratio of medium and highhtetogy sectors in total

manufacturing value added. The consistent succes®land and Singapore is once
more observed. Japan is also a winner in termshefthird indicator. The OECD

countries once more occupy most of the high ramkswever, some interesting

dynamics can be observed. ltaly displays a corslder worsening in terms of

technology content in production, falling to 24tbsgion in 2002 from 9th position in

1985. Korea, on the other hand, displays considieralnk increase from 1985 to 2002,
moving up to 6th position. Hungary is another coytihat suffers serious rank losses
and moves to 20th position in 2002 from 4th positilw 1985. Argentina and Mexico

perform blow average but Brazil displays above agerperformance. Turkey once
more occupies some of the lowest

215



International Conference on Emerging Economic Issne Globalizing Worldizmir, 2008

The volatilities in Table 3 imply that in the 1a8D years, the world has experienced
considerable shifts in allocation of medium andhhigchnology across countries. It is
unfortunate that Turkey has not moved to higheksaturing this process. It is possible
that Turkey has not managed to benefit from simftglobal reallocation of production
processes and has not been able to attract oedtea@bility to produce medium and
high technology goods. The situation bodes ill fioe country, implying that a gap
between sample countries and Turkey is now in exce and efforts are needed to
close this gap.

Based on share of medium and high technology sedtomanufacturing industry
exports, the 4th performance indicator gives risthe rankings presented in Table 4. It
is interesting to note that Ireland is not a sus&ary in this case; actually, Ireland falls
to 19th position in 2002 from 13th in 1985. Oneertinteresting point is that some of
the relatively more developed countries displaygéassin ranks. Within the considered
time period, Austria falls from 9th position to h6tNorway falls all the way to 30th
position, and Switzerland falls to 10th positioteaflosing 6 ranks. Relatively milder
falls are observed for other well developed coestas well.

Table 4: Performance Indicator 4 Rankings

1985 1990 1998 2002

Argentina 28 29 28 29
Australia 30 27 31 28
Austria 9 12 19 16
Bel-Lux 15 15 21 25
Brazil 23 25 26 24
Canada 11 9 20 18
Czech-Slov. NA NA 14 23

Denmark 19 17 24 20
Finland 20 23 18 21
France 7 8 11 11
Germany 2 3 5 5

Greece 27 31 30 32
Hungary 31 24 10 7

Iceland NA 21 NA 14

Ireland 13 14 15 19
Italy 12 18 16 22
Japan 1 1 1 1

Korea 8 13 8 9

Mexico 6 5 3 3

Netherlands 21 20 17 17
New Zealand 29 32 32 33
Norway 24 22 29 30
Poland 16 19 25 26
Portugal 22 28 23 27
Singapore 14 7 2 2

Spain 17 11 13 13
Sweden 5 10 12 12
Switzerland 4 6 6 10
Taiwan 18 16 9 8
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Thailand 26 26 22 15
Turkey 25 30 27 31
United Kingdom 10 4 7 6
United States 3 2 4 4

Source: Authors’ calculations.

On the other side of the coin are position gaingtmer countries. Hungary rises to 7th
place whereas Mexico displays a surprising ris@rtbposition. From the 14th position

in 1985, Singapore rises to 2nd position in 20G#wan also follows a similar path. It

is possible that as production of relatively higichinology goods re-allocates to less
developed countries, probably due to lower labostg;o0these countries become
exporters of such goods. This may appear to benaazhction for these countries are
not among the countries that have very high shafesedium and high technology

sectors in manufacturing value added. Such a adiotran may be explained away as
follows:

Consider a developing country that does not prodecg complex goods and thus has
low shares of medium and high technologies in mactufing value added and exports.
Now consider a reallocation of production procedsesimilar developing countries.
These countries will now be producing relatively renaomplex goods, but such
production may account for a small portion of taallue added created in the economy.
If the country is initially exporting simple goodthat have low value added,
introduction of medium and high technology goodsiclvhhave more value added
would distort the export structure in favor of cdexypgoods. This would be even truer
if the country had previously been producing forstho the local market and had
relatively low exports to begin with. Such a dynamwiould be even more logical if one
assumes or believes that such reallocation of mtamiu processes aims to use
developing countries as production base for good®tsold in developed countries.

However, such analysis would not curtail Turkey&gding position; even though

Turkey occupies the 25th place in year 1985, thk heas fallen to 31 in year 2002. This
can be taken to mean that Turkey has not beentaldenefit from a reallocation of

production processes and the opportunity to gaim fthe technology transfers provided
by such reallocations appear to have been missed.

Having obtained the performance indicator valuess now possible to calculate the
CIP index values for the selected countries. Thikings implied by the calculated

index values are available on Table 5. It shouleshdked that the rows of this table are
ordered according to rank in year 2002.

Singapore, Switzerland and Japan share the topelac the CIP index rankings.
Ireland rises from 15th place to 2nd in the timaqueeunder focus. Finland, Korea and
Taiwan are other examples of improvement. Latin Acaecountries display below
average performance whereas Southeast Asian ocesmintfisplay at least slight
improvements in rank, as in the case of Thailandam consistent leaders, as is
Singapore. The rankings also imply that France,a@an Italy and Norway have
become slightly less competitive during the last y&ars. Hungary is one of the
countries that slightly improve in rank, but Polaarti Czechoslovakia have recessed to
lower ranks. Finally, Turkey has one of the lowestks for all the four years and has
slowly, but steadily fallen to the 32nd position2@02.
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Table 5: CIP Rankings of Countries

CIP 1985 1990 1998 2002
Singapore 3 1 1 1
Ireland 15 13 4 2
Switzerland 2 3 2 3
Japan 1 2 3 4
Sweden 6 6 6 5
Germany 4 4 5 6
Bel-Lux 7 5 10 7
United States 5 7 7 8
Finland 14 14 9 9
Korea 19 19 15 10
United Kingdom 10 8 8 11
Taiwan 18 18 13 12
Netherlands 9 9 11 13
Austria 12 10 14 14
Denmark 16 12 17 15
France 11 11 12 16
Canada 8 15 18 17
Hungary 21 22 21 18
Italy 13 16 16 19
Spain 20 20 19 20
Norway 17 17 22 21
Mexico 22 21 23 22
Czech-Slov. NA NA 20 23
Brazil 24 25 24 24
Australia 25 23 26 25
Thailand 31 32 28 26
Iceland NA 26 NA 27
Portugal 26 27 25 28
Argentina 28 29 30 29
Poland 23 24 27 30
New Zealand 27 28 29 31
Turkey 29 31 31 32
Greece 30 30 32 33

Source: Authors’ calculations.

Drivers’ Data and Econometric Model

Country coverage of the collected driver data iscBRntries; specifically Argentina,
Australia, Austria, Belgium-Luxembourg, Brazil, Gala, Czechoslovakia, Denmark,
Finland, France, Germany, Greece, Hungary, Iceldradand, Italy, Japan, Korea,
Mexico, Netherlands, New Zealand, Norway, Polandrtial, Singapore, Spain,
Sweden, Switzerland, Thailand, Turkey, United Kimgdand United States. Due to
lack of data, Belgium and Luxembourg have beentdte@as a single entity. Same
situation holds for Czech Republic and Slovakiavel.
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The econometric part of this study makes heavyofiskata obtained from International
Measures of Schooling Years and Schooling QualdtaBet (Barro and Lee, 2000: 24—
32 ) and World Bank’s WDI (World Development Indices) Database. Foreign direct
investment is taken to be one of the drivers of @t is generally regarded to be a
vehicle of technology transfer to manufacturingusiadly. To account for such transfers,
net FDI inflow as percentage of GDP and net curfet inflow have been obtained
from WDI. The net current FDI inflow has been tudrte real units by making use of
United States GDP deflator series that takes y8@0 2s the base year. The deflator is
from WDI as well. The data related to FDI is getigravailable for all sample
countries between years 1975 and 2005. The noteeadzeptions are Argentina for
years 1975 and 1976, Czechoslovakia for 1975 t®,1B8land for 1975 to 1984 and
Switzerland for 1975 to 1982.

One other item to be considered as a driver ofi€tRe existing modern infrastructure.
Upon defining modern infrastructure to include tealogical components, it becomes
necessary to include items like number of intemstrs or availability of personal
computers. However, data on such items is not avail for past decades, simply
because such items did not exist back then. Inrdadaccount for relatively technical
infrastructure differences across countries, tvemng of data have been chosen: fixed
line and mobile phone subscribers per 100 peoptktalephone mainlines per 100
people. These two items are available through Wathset for all countries in the
sample with 13 missing observations for varioushi@ case of fixed and mobile line
subscribers’ data.

The last major item concerns education as a repi@see of capabilities of the labor

force. To account for skills of the labor forcehaman capital line of thought has been
adopted. Thus education variables have been thesfas the last driver of CIP.

Percentage of primary school attained, percentagerionary school completed,

percentage of secondary school attained, percembhgecondary school completed,
percentage of higher school attained and percerdbggher school completed have
been taken from Barro-Lee dataset. The mentionadeptages are of the total
population, where total population consists of peopged 25 and above. Average
schooling years, average years of primary schoplagerage years of secondary
schooling and average years of higher schoolirtgtad population are also taken from
the same dataset. The data covers all countriespeBelgium-Luxembourg, forcing

the country out of the econometric consideratiortse coverage of the data is also
lacking in time dimension; it is available for yedr975, 1980, 1985 and 1990 only.

Finally, the dependent variable is the CIP withadavailable for years 1985, 1990,
1998, and 2002. Thus the existing dataset of tndyss actually a panel that focuses on
4 time periods and 32 countries, if one includelgiBien-Luxembourg.

The existing panel dataset raises the need foropppte estimation techniques.
Consider a panel dataset of N cross section undsTatime dimensions, be it years or
any other unit. In most general terms, the estonadif a linear equation making use of
a panel dataset can be summarized by the following:

Y=Pot+tXpte (@)
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where Y is the NTx1 vector of independent variadhel X is the NTxk matrix of k
independent variables. Tias the kx1 vector of slope coefficients to berastied; is
the intercept term that is assumed to be commoralfocross section units and time
periods. Regarding the NTx1 error term, e, it isuased that E(@ = 0, E(g%) = o (i.e.
variance is constant) and f#g) = O for all i,j and t# s and E(e| X) = O for all i,t.
These assumptions imply that the stated model eamdtimated by ordinary least
squares (OLS) technique (Erlat, 2008).

One interesting possibility in panel data is touass that each cross section unit has
unique properties that can be introduced into thedeh separately. This approach
introduces different intercepts for each cross igectunit through use of dummy
variables. Such a model is called a one way mauttkcan be summarized as

Y=Bo+Ds0+PX +e 3)

where B is a NTxN matrix of stacked dummy variables. Abdeanulation assumes
that each cross section will have an intercept vaaies from a common intercefb,
by the amoun®b;. These variations or effects can take two formeytcan be fixed or
random.

In case of fixed effects, direct estimation of thedel by OLS is not possible due to the
perfect collinearity introduced by the; @ummies. The estimation procedure in this
case includes a transformation that wipes out tidividual effects to obtain an
estimator of3 vector (Baltagi, 1995:10-11). One candidate tramsétion turns the data
into deviation from cross section means and thadgdeto the within estimator ¢f
(Johnston and DiNardo, 1997: 398). Identificatidnttte common intercept and the
deviations is relatively easy, given the betweednmesgor (Erlat, 2008: 12), and a joint
significance test can be conducted to determinesidp@ficance of the fixed effects. If
the fixed effects are found to be insignificanteaan simply use pooled OLS approach.

Alternative specification assumes that the effestsnmarized bys are random
variables. This formulation leads to the randone&f model wheré effects are now
part of the error term. Therefore, assumptionsheir tistribution are in order. Firstly,
E(S;) = 0 and E&®) = o% for all i; also, E§; ;) = O for all i#j whereas £ ;) = 0 for all

i, jand t (Hsiao, 2003: 34). And last, but certainot the least, B( |X) = 0 for all i
(Erlat, 2008: 13).

We can think of the random effects model to haeeraposite error terng;; = o; + &.
Given the distribution properties of e addit can be shown that the composite error
term has the following properties: E{u= 0, E(4?) = % + o° and E(y|X) = 0 while
E(u:us) = O for all i=j and t# s(Erlat, 2008:13; Greene, 2003:294). It shoulchbkd
that thes term introduces a correlation among error termthefsame cross section unit
but error terms are not correlated across crossosegnits (Hsiao, 2003: 35). Such
correlations inspire use of generalized least spué§GLS) approach to estimate the
random effects model. The construction of appraerieansformation is based on the
estimation of variances’s ands?; the method is due Swamy and Arora (1972).

Ignoring the differing intercepts of different csosection units would lead to biased

OLS estimation. As compared to pooled OLS, fixdda estimator would be immune
to such bias. However, significant cross sectiatse effects may be correlated to the
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composite error term and may lead to biased GLishatds (Kennedy, 2003: 305-306).
Thus it is necessary to test if the assumption [Xju= 0 holds. A most common
procedure to test this is by Hausman (1978). Theisebased on the idea that when the
stated assumption does not hold, within estimatttine fixed effect model is consistent
whereas GLS estimator of the random effect modebimes inconsistent. The proposed
test makes use of the difference between thesestumators (Baltagi, 1995: 68).

Econometric Results

Since current competitiveness should be determimegbrevious occurrences in the
economy, the considered model includes lagged sahfeindependent variables.
However, it is necessary to reconcile the CIP daid education data available. The
education data is available for years 1975, 198@5land 1990. CIP is available for
years 1985, 1990, 1998 and 2002. These dates implyags practically applicable; a
5-year lag or a 10-year lag for education relatach d

If a lag of 5 years is selected, CIP for 1985 wilkitch education data for 1980 and CIP
data for 1990 will match the education data forryE#85. However, the education data
for 1990 will have to be used for the 1998 CIP datsuming that 1990 data is a good
indicator for education in 1993. Also, there wititrbe matching education data for the
year 2002. This would lead to a loss in time dinnam®f the panel data. In order to
avoid this loss, a lag of 10 years has been adofteerefore, 1985, 1990, 1998 and
2002 CIP data are matched with 1975, 1980, 1985 29890 education data
respectively. Implicit here is the assumption tbatication data for 1985 and 1990 are
good proxies for corresponding education data @&8land 1992.

Basically, the model is planned to include thregependent variables; one of them an
indicator of education and hence human capital, stbeond an indicator of modern

infrastructure and the last a representative of f@Vs. The data, as explained above,
exists. Actually, there is a surplus of variablepick from. Therefore, two points are of
concern at this point: which independent variabl@gsbe used and which lags will be

chosen for these independent variables?

The last problem is actually partially solved byadeestrictions: education related data
have to have a lag of 10 years. Trial and erroedtymation of a considerable number of
models has led to the complete solution and theitapt result that all the trials point
to significant cross-section specific effects. fnecess also has eliminated the data on
fixed line and mobile phone subscribers per 100pjee@and real FDI flow as
determinants of CIP by identifying them as stataty insignificant at all lags. The fine
tuning of the adopted methodology will be preserttece. The following table of data
and related abbreviations has been provided to mtie discussion more
comprehensible.
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Table 6: Variables and Abbreviated Names
Average schooling years in the total population _soler
Average years of higher schooling in the total pafon. sch_aver hgh
Average years of primary schooling in the totalgapon | sch_aver pr
Average years of secondary schooling in the tatpufation.|sch_aver sec

CIP cip

Foreign direct investment, net inflows (% of GDP) di_fdp
Percentage of "higher school attained" in the tptgl sch_hgh_a
Percentage of "higher school complete” in the tobq. sch_hgh_c
Percentage of "no schooling” in the total populatio sch_no
Percentage of "primary school attained" in thel otg. sch _pr_a
Percentage of "primary school complete” in thel totg sch_pr ¢

Percentage of "secondary school attained" in ttee pop sch_scnd_a
Percentage of "secondary school complete” in tteé pop | sch_scnd_c
Telephone mainlines (per 100 people) telep_main| 100

The most generic form of the model that is thedabthe analysis is as follows:
cipit = Po + P1 fdi_gdp-4 + telep_main_10Q + EDUCATION. 10 4)

Regarding sign expectations, foreign direct investirinflows are expected to enable
technological transfers and contribute to the cdimipeness of manufacturing industry;

thus a positive sign is expected for the relategffoment. Telephone mainlines per 100
people is taken as an indicator of technical coriplef the relevant country. A higher

complexity is expected to contribute to higher cefitjveness, leading to a positive
sign expectation. Higher education of the popufatimuld enable use of more complex
production techniques and enable production of gawith higher value added. Thus a
higher education level is expected to contributedmpetitiveness and this should be
revealed by a positive sign.

Table 7: Models List with Relevant Education Variale

Model Name Education Variable
Model 1 sch_aver(t-10)
Model 2 sch_aver_hgh(t-10)
Model 3 sch_aver_pr(t-10)
Model 4 sch_aver_sec(t-10)
Model 5 sch_hgh_a(t-10)
Model 6 sch_hgh_c(t-10)
Model 7 sch_pr_a(t-10)
Model 8 sch_pr_c(t-10)
Model 9 sch_scnd_a(t-10)
Model 10 sch_scnd_c(t-10)
Model 11 sch_no

By adopting various education related variablesnftbe above table, it is possible to

introduce a number of models. These models aredlist Table 7 above. The pooled

OLS, fixed effects and random effects estimati®gults of these models are presented
in Table 8 below.
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Presented on the second column from the right dieT@, the F-test rejects the null
hypothesis that fixed effects coefficients are tigimsignificant. The Hausman test, on
the other hand, leads to the rejection of the hypothesis that GLS estimator of
random effects model is consistent. A fixed effentsdel is more preferable for it is not
only consistent but also takes into account thesterce of cross section specific
intercepts. Note that this analysis holds forladl tonsidered models.

Regarding significance of coefficients; FDI inflaefficients are found to be positive
and statistically significant for all models anet tthree estimation methods. Telephone
mainlines per 100 people is statistically significavith positive sign for all models in
case of pooled OLS. However, once cross sectiotifgpeffects are taken into account,
this variable turns insignificant for all but twd the models. The coefficient sign also
turns negative as well.

The situation is much more complicated in the edseducation variables. The case of
model 11 should be considered separately for & psecentage of no schooling in total
population. As more people receive no educatioe,dbmpetitiveness of the country
should decrease, creating a negative coefficieme. dducation coefficient expectation
for model 11 is negative.

Returning to the evaluation of models; in the caspooled OLS, models 2, 5 and 6
display statistically significant results regardingducation but with negative
coefficients. These models use average years d@f $otpooling, percentage of high
school attainment and high school completion imaltpopulation, respectively. These
results imply that higher school education leadsatdecrease in competitiveness, a
situation contrary to expectations. Leaving sigwifice considerations aside, models 4,
7, 8, 9 and 10 display expected signs on educatemmbles. These models use
secondary and primary education. In the case ofembdl, where education variable
measures no education in total population, theficosft is negative.

These results imply dynamics contradictory with eMpectations. As education level
decreases from higher levels to primary level, sigreducation variable turns positive
but loses significance. This is emphasized by mddeivhere the sign on education
variable is negative, implying that as the portioh population without education
increases, competitiveness falls.

Given such confusing results, it is fortunate ttred F-test points to a fixed effects
model. In fixed effects estimation, FDI is statiatly significant with the expected
positive sign. Telephone mainlines per 100 people & negative effect in 10 of the
considered models. These negative coefficientssagrificant only in the case of
models 3 and 11.

Regarding education, models 3, 7, 8 and 11 haveststally significant education
coefficients with expected signs. These modelsespond to the cases of average
primary schooling years, primary school attainmeatio, primary school completion
ratio and no schooling ratio. This can be takeimthbcate that lower education levels
correspond to higher competitiveness. Wheneveretthécation coefficients are not
significant, they are negative contrary to signestpations.
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Consider the random effects estimations as thé ¢exe. Foreign direct investment has
the expected sign for all models. The coefficiefis telephone mainlines are

concentrated around the value zero for all the nsagied are all insignificant except for

model 11. Education coefficients are no insignifitceor all models other than model 7,

8 and 11. First two of these models refer to prinsarhool attainment and completion.
The last model refers to the case of no schoolmygheas a negative sign.
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oLS Fixed Effects Random Effects
Fixed Effects Hausman
fdi_gdp(-4) | telep_main_100(-3)| EDUC | fdi_gdp(-4) | telep_main 100(-3)| EDUC | fdi gdp(-4) | telep_main 100(-3)| EDUC Test Test

Model 1 0.0142 0.0051 -0.0065 0.0073 -0.0013 0.0045 0.0061 -0.0006 0.0072 0.0000 0.0000
2.4535 4.7355 -0.7869 2.4596 -1.5199 0.3568 2.1407 -0.7747 0.7871
(0.0157) (0.0000) (0.4330) (0.0160) (0.1323) (0.7221)| (0.0344) (0.4401) (0.4328)

Model 2 0.0137 0.0059 -0.1762 0.0077 -0.0007 -0.0681 0.0064 0.0002 -0.0746 0.0000 0.0000
2.4183 6.0058 -2.3139 2.6189 -1.0104 -1.1053 2.2696 0.3646 -1.3219
(0.0172) (0.0000) (0.0225) (0.0105) (0.3152) (0.2722)| (0.0251) (0.7160) (0.1888)

Model 3 0.0144 0.0049 -0.0086 0.0070 -0.0018 0.0555 0.0060 -0.0006 0.0204 0.0000 0.0000
2.5080 5.4891 -0.8931 2.4662 -2.6805 2.3761 2.2140 -0.9650 1.5457
(0.0136) (0.0000) (0.3737) (0.0157) (0.0089) (0.0198)| (0.0288) (0.3366) (0.1250)

Model 4 0.0149 0.0041 0.0108 0.0072 -0.0004 -0.0246 0.0061 -0.0002 -0.0010 0.0000 0.0000
2.5615 3.4550 0.5277 2.4537 -0.4709 -1.1003 2.1446 0.7933 -0.0535
(0.0117) (0.0008) (0.5987) (0.0162) (0.6389) (0.2744)| (0.0341) (0.9574) (0.9574)

Model 5 0.0134 0.0060 -0.0054 0.0077 -0.0007 -0.0019 0.0062 0.0001 -0.0020 0.0000 0.0000
2.3739 6.0801 -2.4355 2.60007 -1.1011 -1.1152 2.2233 0.2930 -1.2310
(0.0193) (0.0000) (0.0164) (0.0110) (0.2740) (0.2680)| (0.0282) (0.7700) (0.2209)

Model 6 0.0141 0.0055 -0.0080 0.0077 -0.0007 -0.0036 0.0066 0.0003 -0.0046 0.0000 0.0001
2.4867 5.7969 -1.8349 2.6112 -0.9373 -0.9742 2.3201 0.4154 -1.3683
(0.0144) (0.0000) (0.0692) (0.0107) (0.3513) (0.3328)| (0.0221) (0.6786) (0.1739)

Model 7 0.0153 0.004946 0.0009 0.0088 5.16E-5 0.0032 0.0074 0.0006 0.0025 0.0000 0.0000
2.6310 5.4516 0.8826 3.1389 0.0764 3.3813 2.7614 0.9469 3.0164
(0.0097) (0.0000) (0.3793) (0.0023) (0.9393) (0.0011)| (0.0067) (0.3457) (0.0032)

Model 8 0.0145 0.0046 0.0001 0.0075 -0.0003 0.0037 0.0066 0.0003 0.0032 0.0000 0.0000
2.4812 5.5451 0.0715 2.7019 -0.4687 3.3916 2.4741 0.4952 3.1670
(0.0146) (0.0000) (0.9431) (0.0084) (0.6405) (0.0011)| (0.0148) (0.6214) (0.0020)

Model 9 0.0144 0.0041 0.0008 0.0073 -0.0008 -0.0008 0.0060 -0.0002 -0.0001 0.0000 0.0000
2.5019 3.8030 0.6157 2.4937 -1.1359 -0.7919 2.1446 -0.2866 -0.1222
(0.0138) (0.0002) (0.5393) (0.0146) (0.2593) (0.4307)| (0.0341) (0.7749) (0.9029)

Model 10 0.0151 0.0039 0.0019 0.0073 -0.0011 0.0002 0.0063 -0.0005 0.0011 0.0000 0.0001
2.6036 3.5595 0.8704 2.4731 -1.6394 0.1382 2.2073 -0.7226 0.7976
(0.0105) (0.0005) (0.3859) (0.0154) (0.1049) (0.8904)| (0.0293) (0.4714) (0.4267)

Model 11 0.0151 0.0044 -0.0005 0.0085 -0.0012 -0.0049 0.0076 -0.0011 -0.0043 0.0000 0.0001
2.5231 4.2303 -0.3702 2.9922 -2.9390 -3.1162 2.7963 -1.9266 -3.2808
(0.0130) (0.0000) (0.7119) (0.0036) (0.0043) (0.0025)| (0.0061) (0.0565) (0.0014)

Notes: Authors’ calculations. Presented below maedeifficients are t-values, with p-values in panests. Regarding significance; (*) denotes a sigguift coefficient at 10% level whereas (**) a
(***) denote 5% and 1% respectively. The three EDtiflumns stand for the relevant education variabfewodels and report the coefficients and relatadistics of relevanrt education data. FiX

effects test is the F-test for the joint significarof cross-section specific intercepts. Last colisithe Hausman test explained above. Both colusmart only the p-values.

el

225



International Conference on Emerging Economic Issne Globalizing Worldizmir, 2008

It is possible to use fixed effects estimation hssto obtain a relative standing of
Turkey. Since the dummy variable coefficient estesan a fixed effect model point to
how different one country’s intercept is from the¢hers, checking the dummy
coefficients on Turkey may be informative. Turkegiismmy variable coefficient values
for all 11 models are presented in Table 9 below.

Table 9: Turkey’s Dummy Variable Coefficient for Considered Models

Model Coefficient
Model 1 -0.2744
Model 2 -0.2981
Model 3 -0.138
Model 4 -0.3087
Model 5 -0.2982
Model 6 -0.2972
Model 7 -0.2279
Model 8 -0.2478
Model 9 -0.3011
Model 10 -0.2894
Model 11 -0.1084

It can be seen that the dummy has a negativeicieeff for all considered models. This
can be taken to imply that Turkey’'s intercept iwdo than the average; specifically,
Turkey’s competitiveness is less than the groupame

The general impression obtained from econometritsiderations is that FDI has a
positive and significant effect on internationalngmetitiveness as measured by CIP.
Even though pooled OLS results support the view thaechnical infrastructure as

measured by telephone mainlines per 100 peopla pasitive and significant effect on

competitiveness of a country’s manufacturing indyshis view is questioned by fixed

effects and random effects estimation results.

It can be argued that a better measurement of moddrastructure should be
developed in order to measure this effect betiech% measure could include available
data on number of PCs per 100 people, number efnat users, secure internet server
figures etc. However, these data items are availfdsl only recent years. A regression
relating these variables with competitiveness waualde a causality question. Does a
country have a modern infrastructure now becausedbmpetitive or is it competitive
because it has a modern infrastructure? Such quedtiave already been eliminated by
the current study with the assumption that curcembpetitiveness is determined by past
values of variables. An analysis that connects eturcompetitiveness and current
infrastructure (or any other variable) should flsstsubject to causality tests. The moral
of this discussion is that it is not possible twdha better idea on whether technical /
technological development as indicated by a modefirastructure is currently not
possible to measure due to data limitations. Asendata becomes available on the
technological development level of a large groupaintries, empirical research on the
issue may flourish.
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The conclusion is quite unclear in the case of atio. The lack of a strong

relationship between education and competitiversesgainst theoretical literature but
apparently is not an exception for a body of litera. Taking growth literature as the
one closest to the current study’s vision, it cancbnfirmed that the current study’'s
education relation findings are not an exceptiondimply another drop in an ocean of
debate.

Despite established theoretical relation betweemdrucapital and economic growth,
Barro and Sala-i-Martin (1995: 537) find it diffitwo empirically connect the two. One
other study admits that “... the channel from schaplio growth is too weak” and this
situation “remains true even when we take into waration the effect of schooling on
technology adoption” (Bils and Klenov, 2000: 117¢mple (2001) also concludes that
“the aggregate evidence on education and growth,ldigge samples of countries,
continues to be clouded with uncertainty”. A recsiudy, on the other hand, mentions
that even if education has the effect of accelegatirowth, the lag may be many
decades rather than simply 10 years as is theachgeed above (Szirmai, 2008: 21-22).

As a result, what can be firmly concluded is th@t Fhflows have a positive impact on
competitiveness. Modern infrastructure may contelto competitiveness, but existing
measures are lacking in detail and the availabta da a relatively lower technology
like existing telephone mainlines is simply inadaiguto reflect the exact dynamics.
Impact of education is also questionable but tlEis be a reflection of an existing
uncertainty in the literature. Apparently, bettezasures of education or longer datasets
are needed for more detailed research. Dummy comits from fixed effects
estimation show that Turkey’s competitive standstpss than average and confirm the
ranking lists of CIP.

Conclusions

It's well known from the related literature that mudacturing industry is one of the
major components of countries’ competitivenesss the main source of innovations, a
field for application of technological developmetd production, creates positive
externalities for the rest of the economy and esshttainment of dynamic comparative
advantage in international trade.

From this viewpoint in this study, the competitimelustrial performance (CIP) index,
taken to be an indicator of relative competitivdigh has been calculated for a sample
of 33 countries for years 1985, 1990, 1998 and 26Gihel data methods then have
been employed to reveal sources of competitivatgbilhe insights obtained from the
conducted analysis can be summarized as follows.

Indicator results imply a spatial shift of prodectiof medium and high technology

goods from developed countriesdmme of the developing countries. This is confirmed
by CIP results where a small number of relativesldeveloped countries are catching
up with developed countries in terms competitiviitsgh Turkey does not appear to be

part of this process and displays poor competdiamding compared to other countries
in the sample.

Econometric results confirm that Turkey is lagghwhind other countries in terms of
competitive ability. The negative coefficient onrkey’s dummy in fixed effects model
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signifies the situation. It is also observed that I5 a major determinant of competitive
ability; attempts to attract FDI would contributeftiture well being of a country.

Moreover education proves to be an elusive variabbetermining competitive ability.
It is possible that education is not a good insentrto represent skills. Such elusive
behavior of education, however, is not an uncomnoccurrence and has been
encountered many times in the empirical part ofuginditerature. One other interesting
note is that econometric results imply that too mschooling may be unnecessary for
development of competitive abilities. It is possibthat on-the-job training or
development of skills through practice is a betteterminant of competitiveness than
formal education.

Telephone mainlines per 100 people, as a variabther contributes negatively to
competitiveness of a country or has no effect At ”ie statistical significance of
negative effect is also in doubt. Two conclusiong @ossible: either modern
infrastructure is not related to competitiveness aotbetter modern infrastructure
measurement is necessary. A better measure isndyrreot possible due to
unavailability of datasets with long time dimension

Lastly, as a policy recommendation, Turkey showlcué on attracting more FDI and

focus on technical training of the workforce rattiean concentrate on providing higher
and higher levels of education.
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