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Abstract

This paper analyzes the role of human capital adpctivity growth
for a panel of around 50 countries from differemtdls of development,
including Turkey. We particularly focus on the relace of different
gquantitative measures of human capital in explgimroductivity growth
and a detailed examination of the case of the Shrléaconomy. The
analysis covers the period 1981-2002 and the ageyagrs of education
of the labor force and schooling rates for différeducation levels are
proxy variables used for human capital. The inifizr productivity level,
physical investment, foreign direct investment, axgntensity and the
share of agricultural employment in total employmesre other
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productivity growth explanatory variables consideren the study.
Confirming the majority of other relevant studiekjst study finds a
positive contribution from human capital to produity growth for the
whole sample of countries considered. However,ing that this relation
is not valid for the Turkish economy. Beside the liggalimension of
human capital, the low level of human capital acelation and lack of
adequate environment conducive for both ordinargdpction and
technological activities are regarded as possibigla@ations for this
finding.

1. Introduction

Human capital in general and education in particate among
the most critical elements of modern economic avaas structures.
In many countries, resources allocated to educdtane reached 6%
of national income, schooling rates for some edooalevels have
increased to 100%, compulsory education have becammain
element of national policies and education has lbeasidered as the
highest priority area in the allocation of publesources. Assuming
that the ratio of total investment to national imeis around 20% in
developed and developing countries, expenditures edaocation
correspond to 1/3 of total investment.

According to the estimates of Cohen and Soto (208\8rage
years of formal education of the labour force iasex to 12.1 in
high-income countries and 5.7 in low-income cowstrin 2000 as
compared to 8.7 and 2.1, respectively, in 1960. sicleming the
average years of formal education of the labourefan high income
countries, it is very interesting to note that thigure accounts for
around 1/4 of the potential working period of 4%&xge calculated by
the usual definition of the labour force, populatiaged between 15
and 64. The crucial importance of education in wes® allocation
becomes more evident if we take into account aetsaf informal
learning activities.

Compared to many other activities, the basic cherastic of
education is that it is related to investment fbe tfuture of
individuals, firms and societies. In this contegfjucation plays a
crucial role in the transformation of economic autial structures,
and hence in an increase in the welfare of sosietiel quality of life.
On the economic front, education lies at the ceatencreasing the
rate of productivity growth, which is the fundamantsource of
economic growth and competitiveness.
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In the 1980s, the Turkish economy experienced drieeomain
turning points in its development history. The imsv#ooking growth
strategy was replaced by an outward oriented gretvttegy in which
the focus of the policy agenda was shifted to eaingn
competitiveness and to increase productivity withiew to attain a
higher growth performance. However, the expectedame has not
materialized in most of the previous periods. Aliho the re-
orientation of the growth strategy in line with rker economy
principles had structural impacts on many aspetth® economy,
particularly in foreign trade, the growth and prouity effect of the
strategy has largely been disappointing. The rafe capital
accumulation slowed down, the employment creatmpacity of the
economy declined and, except in the second halfL@80s, the
productivity and growth performance of the economgakened
(Saygili et al. 2001; 2005). Consequently, the weakness in capital
accumulation and productivity growth has formed asig for the
divergence of the per capita income of Turkey fraeveloped
countries in the 1990s and early 2000s.

As one of the core variables explaining produgtvituman
capital indicators in Turkey have displayed a mipézture in the last
three decades. Although some variables such as groolment rates
at different education levels and the average yebeslucation of the
labour force have improved considerably, indicasush as the share
of total public education expenditure in GDP andisnht/teacher ratio
at different education levels haven't shown any nisicant
improvement. In 1970, gross enrolment rates inrsé&y and tertiary
education were around 26 and 5, but increased d¢atafs and 25,
respectively, in the early 2000s. According to ta#a provided by
Barro and Lee (2000), the average years of theulafooce more than
doubled between 1970 and 2000, and increased frérto 5.3 years.
However, other indicators of human capital accutmhaare mostly
disappointing. The student/teacher ratios in seagndnd tertiary
education were 21.9 and 21.0 in 1975 and were d8g725 in 2002,
respectively. The share of public education expgengliin GDP was
around only 2.5 per cent in the early 1980s andrvhahown any
systematic improvement until the implementation tbe 8-year
compulsory education program in 1997, indicatingf tthe rise in the
enrolment rates was not accompanied by a rise @natlocation of
resources to education. By the same token, thee sbiaeducation
expenditures in the consolidated public budget ®&4 per cent in
1983, but declined to 11.4 per cent in 2002. Addaily, public
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education expenditures have been mostly composecuafent

expenditures in which investment expenditures hes@unted only
for around 12 per cent of total expenditures. Nalyr the mixed

picture of indicators on human capital accumulatonthe one hand
and the poor productivity performance of the ecopam the other,
raises a serious question on the relevance of huapital variables
in explaining the growth process of the Turkishressay. There is no
doubt that analyzing this issue will provide an artpant insight in

designing policies for improving human capital asmhsequently for
attaining a sustainable growth path.

This study analyzes empirically the validity of theiman
capital-productivity growth linkage for a panelarbund 50 countries
from different levels of development. The analysivers the period
1981-2002 and uses the average years of educdttba tabour force
and schooling rates for different education leasproxies for human
capital. In this context, we particularly exploreetrole of human
capital in explaining the weak productivity perfante of the
Turkish economy. We assess the human capital-ptiwdyogrowth
linkage in the Turkish economy by comparing thenestes on the
contribution of human capital to productivity grawfior Turkey and
for the rest of the countries in the analysis. émeyal, our findings
support the importance of human capital in attgnia higher
productivity growth for the whole sample of couefrianalyzed and
also indicate that the poor productivity performaraf the Turkish
economy could be linked to a deficiency in impr@gviuman capital.

The remaining part of the paper is organized devic. Section
2 summarizes the findings of recent theoretical amgirical works
on human capital and growth. The estimation metand data are
described in the following section. The empiricahdings are
presented in Section 4, and the conclusions arengim the final
section.

2. Human capital and growth

Following the studies by Schultz (1963), Becker64)Q Nelson
and Phelps (1966) and Mincer (1974), there have l@eincreasing
number of researches on the nature of human capmtilits role in
development process. The introduction of endogegomsth theories
in the economic growth literature in 1980s (e.gcas (1988) and
Romer (1990)) has intensified further the reseanthrest on this
topic.
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In general, human capital is regarded as repreggnine
productive capacity of individuals accumulated &we tbases of a
variety of formal and informal learning mechanisiigs assumed to
capture both the knowledge embodied in individualsd the
capability of learning from others as well as adapto changes in
environment. In economic terms, human capital reenkconsidered
both as a separate input affecting output and puatioontributing to
the productivity of other inputsNotably, in the theoretical model
proposed by Lucas (1988), it is the positive exigties coming from
the accumulation of human capital that brings th@ogenous growth.
In this model, there are two different effects frémmman capital on
output or productivity. The first is the interndfezt, which is linked
to an individual’'s skill level (human capital) aedntributes only to
her/his own productivity. The second is the exterredfect
representing externalities from human capital, whis linked to
exchanges of information or knowledge between iddials. The
essence of external effects is that if the avelagd of human capital
is high, the incidence of learning from others Wi higher, and it is
likely that there will be greater productivity gaito be derived from
exchanging ideas. Consequently, the external sffesin the average
level of human capital forms the basis for incregsieturns in the
aggregate production function by contributing te troductivity of
traditional factors of production, namely capitabck and effective
labour.

At the macroeconomic level, there are numerous iestud
investigating empirically returns from human cabpitea economic
development. In the remaining part of this sectiwe,briefly present
the results of some recent empirical studies os tbpic. These
studies can be grouped into two broad categorasgly convergence
models and human capital models. They generallyndoa strong
relation between human capital and productivity /andeconomic
growth.

The testing of the convergence theory with refeeetachuman
capital forms a remarkable part of the economievgnditerature. The
theory asserts that improvement in human capitabne of the

! There is no doubt that the benefits of humantahpire not restricted to economic
objectives. At the social dimension, human capitalld be regarded as an effective
instrument in transforming social structures angrioning the quality of life. To be
more specific, it could be used as an effectivé tm€ight poverty, improve distribution
of income, ensure social cohesion, attain politgtability, preserve the environment,
etc.
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prerequisites for low-income countries to convetgehe per capita
income levels of developed countries. Empiricatigs on this topic
generally support the theory. For a long time agelson and Phelps
(1966) found that human capital plays a criticd i@ decreasing the
technology gap between poor and rich economiepamallel to this

approach, the study by Benhabib and Spiegel (12@®fXributes

significantly to the literature. They have reachiee important

results. Firstly, differences in human capital lsviead to different

growth performances across countries. Secondlyiatigard countries
may converge to the leader country in proportiontheir human

capital stock. Finally, being a leader countryamis of technology is
conditional on having the highest level of humapited stock.

Recently, Papageorgiou (2003) examines the same iby
focusing on the growth rate of human capital rathan the level of
human capital. The empirical results of the studgnawledge the
role of human capital in increasing the domesticht®logical
innovative capacity that can only be valid for deped countries.
Moreover, it is found that human capital providesapportunity to
close the technology gap for developing countriBeside these
results, it is found that the domination of lowsd profiles of labour
force in less developed countries results in lowuesadded
production structures.

Another line of research on human capital-econogrmwth
linkage is the human capital models. In essencthoadh the
convergence models focus on the role of humanadapithe catch-up
process, the human capital models concentrate emrelevance of
human capital measures, such as schooling ratéeaent education
levels and average years of education of the labouce, in
explaining the economic growth process. It is hardlorth
mentioning that the difference between these twdetwis negligible
and it is often very difficult to categorize empal studies under these
groups. In the following part of this section, weport the main
findings of four recent empirical studies utilizinguman capital
models.

Wolff (2001) empirically tests the relation betwegenoductivity
growth and schooling levels for 24 OECD countriasthe period
1950-1990. He finds that though the coefficientsref variables of
enrolment rates for primary and secondary educatiame the
expected signs, they are not statistically sigaific On the other hand,
he estimates that the enrolment ratio for tertedyication contributes
significantly to productivity growth.
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Petrakis and Stamakis (2002) use alternative hucepital
indicators in order to analyze the growth perforoeof countries at
different levels of development. They conclude thiavelopment
levels of countries associate positively with huntapital stocks.
More specifically, it is empirically observed thgrimary and
secondary education play a significant role in determination of
economic growth in less developed countries, wisereatiary
education is more vital than the pre-tertiary edioocain the case of
developed economies. It is worthy of note that éwgpirical result is
also supported by many other studies (McMahon, 18@®, 1993;
Esim, 1994; Barro and Sala-i-Martin, 1995; Mankat al., 1992,
Psacharopoulos, 1994; Cohn and Addison, 1998).

Agiomirgianakis et al. (2002) examine the contribution of
schooling rates to economic growth for a sampl®ifcountries by
employing a dynamic panel analysis. The estimatesults indicate
that there is a positive correlation between edocaand economic
growth. But, more importantly, it is found that thegher the level of
education, the higher is the contribution from eatio;n on economic
growth.

Lau et al. (1991) examine the role of education in economic
growth in developing countries. The analysis co&&sountries from
5 different regions (East Asia, South Asia, Afridagtin America,
Middle East and North Africa (MENA)) and uses diffiat human
capital indicators. In general, the study assehat tthere are
significant differences among regions in the contefxthe role of
education on economic growth. It is found that #verage years of
primary education plays a key role for African aB@st Asian
countries. It is also estimated that the averagasyef secondary
schooling is important for all regions in the arsaly. The average
years of schooling are found as significantly peeitin explaining
economic growth, except for Africa and South Agigions. Another
human capital indicator, the interaction term betwaverage years of
primary and tertiary education levels, is estimaged significantly
contributing to economic growth in South Asia anBINA regions.

Beside cross-country analyses, studies focusingndividual
countries provide fruitful insight in understandihgman capital and
growth linkage. At this point, it is worth to emiee the results of
some studies on an Asian miracle country, nameiwdia

Lin (2004) analyzes the effect of tertiary edigra on the
Taiwanese economy. The number of people who graduéibm
tertiary education and the share of this grouptaltemployment are
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considered as representing tertiary education.afa¢yses are carried
out at both aggregate economy and sectoral leaald,lead to the
conclusion that tertiary education plays a crucie both in attaining
a higher growth rate and in the structural tramafdion of the
economy. Lin (2003) also examines the relation betweducation
and technological progress in Taiwan, and findgr@ng relationship
among these variables. In addition, a previousystiydArmer and Liu
(1993) estimates that there is a powerful relabetween the growth
rate of the Taiwanese economy and the human capitelk calculated
by using the number of graduates from differentcation levels.
Finally, Lee et al. (1994) investigate the role of education and
technical change in the growth performance of Sddtiiea and
Taiwan. They find that while technological progreptays a
significant role in South Korea’'s economic develeot educational
attainment was the main driving force of Taiwan'somomic
performance.

There are a limited number of empirical studiesusicg on the
linkage between human capital and economic growatttiife Turkish
economy. The first group of these studies expldhes linkage by
analyzing the relationship between education angewan the basis
of micro-level data (e.g. Tansel (1999) and Sab0@)). The second
group uses sectoral or industry level data and test significance of
a number of human capital indicators on output dnover
productivity. Among these studies, Gungor (1994greixes the role
of education on industrial economic growth for 6ibyinces in
Turkey by employing a production function. Estimati results
indicate that educational attainment of the workersployed in
industry has a positive and significant effect madustrial output in the
period 1980-90. Taymaz (2001) analyses the detamtsrof technical
change for 79 industrial sectors in the period @797 and uses the
share of technical personnel (engineers and teemsic in
employment as an explanatory variable. His analgis@ws that this
indicator of human capital contributes significgntb the rate of
technical change. Using the same indicator of huoegital, Saygil
(1998) estimates that human capital contributesifssgntly only to
the technical change component of total factor petdity growth at
the manufacturing industry sectors in the period85:9993.
Moreover, he also finds that the human capital-petiglity growth
linkage is valid only for high technology indussie
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3. Data and estimation method

Our analysis uses panel data for 48 countries fdbffierent
levels of development to evaluate the relevanch@fhuman capital
variable in explaining the productivity growth pamihance in the last
two decades (see Table Al in appendix for theofistountries). Due
to data constraint, we focus only on quantitativeasures of human
capital. The average years of education of the ualdorce and
schooling rates for different education levels arged as proxy
variables for human capital. We also use, theainjiear per capita
income level, domestic investment, foreign direntesstment, export
intensity and the share of agricultural employment total
employment as the control variables.

The sample period of the analysis changes depgrah the
human capital variable used. It is 1981-2000 in ¢hse of average
years of education of the labour force and is 128@2 in the case of
schooling rates. In the analyses, we split timeoperinto sub-periods
and use the simple averages of the variables inrgbpective sub-
periods. The sub-periods are 1981-1985, 1986-19991-1995 and
1996-2000 for the average years of education of lébeur force
variable, and 1982-1988, 1989-1995 and 1996-200fh# schooling
rates variable. There are two main advantagesing ssib-periods in
the analysis. Firstly, it is reasonable to expkat the effects of policy
shifts, such as improvements in human capital, oodyctivity
improvements would only be observable within a isightly long
period of time (e.g. 5 years), rather than in coosee years.
Secondly, it is expected to reduce statistical emols, especially of
autocorrelation.

Another point needing to be mentioned is that usofg
schooling rates in explaining productivity growthequires
consideration of time lags between graduation datd date of
participation to the labour force. Due to the lamtibn imposed by
data, we had to make a general assumption regatideglags. It is
assumed that, except for tertiary education, inldizls participate to
the labour force when they are 15 years old. Initedg the
calculation of time lags necessitates an assumptiorgraduation
dates. In this respect, we assumed that the medfiastarting and
graduation ages of the corresponding educationideigethe mean
graduation year. Under these assumptions, we ysaré for primary,
2 years for secondary and 4 years for tertiary atioic levels as the
time lags in the analysis. For pre-primary educatievel, the
availability of data forced us to assume 7 yearthasime lag.
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Data used in the analysis were compiled from dgffié€isources.
The average years of education of the labour fd@t@ come from
Barro and Lee (2000) and data on schooling rates wrinly taken
from UNESCO Education Database and supplementddtiagt World
Bank’s World Development Indicators 2004 (WDI) dataeducation

and national data souréésWe used WDI database for other variables
in the analysis. Definitions and the basic charssttes of these
variables are briefly described below (see TableaAd Table A3 in
appendix for summary statistics of variables).

Productivity Growth (YLF) The percentage rate of growth in
national income per labour force. This is the dejeen variable of our
models and could be termed as a measure of pantaluctivity
growth. Gross Domestic Product (GDP) in 1995 USld&qprices is
used as the measure of national income.

Convergence Term (YLFBAZYhe initial year income per
labour force level. For each sub-period, we cateula separate
YLFBAZ indicator. This variable has frequently been usedhe
empirical growth literature and stands for the rmafteconvergence in
the partial productivity levels (Barro, 1991;19%arro and Sala-i-
Martin, 1995; Mankiwet al.,1992). The coefficient on this variable is
expected to have a negative sign and to reflebintdogical diffusion
from advanced countries to other countries.

Domestic Investment (INV)The percentage share of total
investment in GDP. It excludes foreign direct inwesnt and is
assumed to represent investment financed from damessources.
The level of investment is one of the main factoositributing to
increases in the productive capacity of a coune (Long and
Summers, 1992; Levine and Renelt, 1992). It is gHlyeregarded
that physical investment is one of the prime imsteats in diffusing
new technologies in the form of embodied technaalgiprogress,
enables benefiting from various learning mechanjsnd is the main
factor in achieving economies of scale.

Foreign Direct Investment (FDI)The percentage share of FDI
in GDP. In the literature, FDI is considered asiraportant tool for
the diffusion of technology across countries (Rgni®93; Coe and
Helpman, 1995). More specifically, aside contribgtito the capital

2 For a limited number of countries data on schapliates, especially of pre-primary
education, were unavailable for some years. Ifithibe case, we referred to other data
sources. In the case of unavailability of data frother sources, we interpolate the
missing data by taking into account the long-terend of the available data.

We use gross enrolment rates for education lexeisg to the limitation of data.
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stock of a country, it is expected that, foreignm§ bring their
organizational structures, knowledge and experirtoethe home
country. Moreover, it is thought that increased~IDl are associated
with increases in competitive pressures in domaséiket.

Export Intensity (X) The percentage share of total exports of
goods and services in GDP. It is expected that mxpaensity
contributes to productivity growth through a firgivision of labour,
increases in competition pressure and market séedening from
abroad, etc. Previous studies find that outwardentgition is
associated with a faster economic growth (Doll®&92 Sachs and
Warner, 1995; Romer and Rivera-Batiz, 1991). Moezpthere also
studies showing a significant correlation betweg&poet orientation
and technological change (Stern and Porter, 2000).

Agricultural Employment (AGRL)The percentage share of
agricultural employment in total employment. Thell@cation of
resources from sectors with low productivity to tees with high
productivity can contribute to growth in a countoy increasing
efficiency in resource use. Previous studies sl there has been a
substantial transfer of labour from agriculturetially into industry
and then into services sector in the developmestgss of countries
(McCombie and Thirlwall, 1994; Maddison, 1991) tkat respect, the
coefficient of this variable is expected to be negaand reflects
structural differences across countries and effiye problems
originating from the agricultural sector.

Notations used for human capital variables in thelysis are as
follows: The Average Years of Education of the Labour Force:
EDUYEAR Pre-primary School Gross Enrolment RaENPRE
Primary School Gross Enrolment RateNPRI Secondary School
Gross Enrolment Rat€ENSEGC Tertiary School Gross Enrolment
Rate:ENTER

Although the majority of previous studies on growahd/or
productivity analysis employed cross-sectional wsia] we apply
fixed-effects panel data analyses as the econametchniqué. As
compared to a cross-sectional analysis, using feféztts panel data
model yields a number of advantages. Three of treseworth

4 We also applied the random effects model foranalysis. However, estimation results
did not give statistically reliable results. Thimbably comes from the nature of fixed-
effects and random effects models. Contrary to éinelom effects model, the country-
specific term is assumed to be correlated withetkglanatory variables in the fixed
effects model, which is intuitively more realistit explaining growth or productivity
dynamics.
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mentioning. First, it makes possible to account dountry-specific
time-invarying factors or structural differencesass countries, which
are statistically difficult to measure. Secondlyt, uses more
observation or information on countries, and henwrild lead to
more efficient estimates. Thirdly, it enables tocalgme behavioral
relations by utilizing two dimensions, namely timand
location/country, instead of one.
The productivity growth equations to be estimatedtated as
follows:
YLFi=0;-B110g(YLFBAZ; )+BoINV+B3FDI; i+ 4Xi -
BsAGRL; +y1EDUYEAR,; i+Ui (1)
YLF;=0j-B110g(YLFBAZ;)+BoINV;+B3FDI; i+ 4Xi -
BsAGRL +yoEDUYEARR,+y3EDUYEARTUR #wi; (2)

In equation (1), i indexes countries (i= 1,...,48)enotes time
periods (t= 1, ...,4)q captures country-specific time-invariant facfors
['s represent coefficients of respective explanatariablesy; stands
for the elasticity of productivity growth with nesct to the variable
EDUYEARandu andw are the usual disturbance terms. In equation
(2), we define two education variables, the figt ¢ountries except
Turkey EDUYEAR), and the second for TurkeEDUYEARyg). In
this respecty, stands for productivity growth elasticity of eduoat
variable for countries excluding Turkey, amg stands for that of
Turkey. Consequently, equation (1) is specified #mralyzing the
effect of human capital on productivity growth fr countries in this
study, and equation (2) is specified for examirtimg effect of human
capital on productivity growth both for Turkey amar the rest of
countries, separately. Therefore, by compayingndys, we expect to
assess the relative effectiveness of human capitalurkey in
explaining productivity growth. Note that we alssetenrolment rates
for different education levels as a proxy for huntapital, and each
human capital variable enters equations separakelthe case of
enrolment rates, the number of countries declimes#t® and the
number of time periods decreases to 3 as defintdde

Finally, it should be emphasized that the mode¢ziigd above
are consistent with the conditional convergenceabch-up models as
well as the human capital models discussed brieflgection 2. In
essence, these two types of growth models utilindas variables in
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explaining growth process but differ in terms ofenpretation of
estimation results

4. Estimation results

The OLS estimations of equations (1) and (2) alareegiven in
Table 1 and Table 2 below. The proxy variable foman capital is
the average years of education of the labour forcéable 1 and is
enrolment rates in Table 2. In order to assessctmribution of
human capital to productivity growth more clearlydato detect the
degree of the problem of multicollinearity, firstewestimate the
equation without including any human capital vaeafbasic model)
and then re-estimate the equation by including andw capital
variable into the equation.

Model 1 in Table 1 presents the basic specificatiowhich the
human capital variable is excluded from the modedhould be noted
that coefficients of all productivity growth expktory variables have
the expected sign and are statistically significditte coefficient of
variable YLFBAZ shows a convergence in productiviéyels which
means that the lower the level of productivity e tbeginning of the
period, the higher the rate of productivity growth.

Estimates on the investment variables, both domé#l\v) and
foreign direct investment (FDI), indicate that timyestment/output
ratio is positively related to productivity growthlfhe comparison of
coefficients of these variables shows that margietlrn to FDI is
considerably higher than that of domestic investmehis finding has
at least two interpretations. First, it may revéat FDI is more
productive due to its technological and organizatloadvantages.
Second, it may also suggest that FDI has an adyamtizallocating its
resources to more productive/profitable activiteespecially in the
forms of merging with or acquisitions of more eifist domestic
firms.

The sign of the coefficient of variable X reveafstt exports
enable countries to attain a higher rate of pradigtgrowth. This
may mainly come from benefits from specializati@sonomies of
scale, learning from other countries and an inerdascompetitive
pressures. It should be noted that, in additioexport intensity, we
also estimated the basic model by including an oess variable
defined as the ratio of total of exports and impaoot national income.
Estimates on this variable also showed thefitsrof integrating to

®> See Wolff (2001) for the comparison of these nimde
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Table 1
Estimates of the Productivity Growth Equation
(Average Years of Education of the Labour ForalésHuman
Capital Variable)

Explanatory

g Model 1 Model 2 Model 3
Variables
-0.083 -0.086° -0.088°
YLFBAZ (-6.85) (-6.97) (-7.15)
INV 0.215° 0.233 0.273
(4.23) (4.50) (5.47)
ED| 0.4422 0.4442 0.468
(6.72) (7.01) (7.58)
x 0.065? 0.0572 0.056"
(2.92) (2.61) (2.59)b
-0.095° -0.064? -0.058
AGRL (-4.15) (-2.85) (-2.50)
0.043
EDUYEAR (2.23)
0.076°
EDUYEARR (3.31)
-0.1022
EDUYEARr (-3.84)
Summary Statistics
R? 0.683 0.692 0.707
Adjusted B 0.549 0.558 0.577
F Statistic 65.1 53.8 47.9
F Statistic’s P- 0.000001 0.000001 0.000001
Value
Number of Obs. 173 173 173

Notes 1) All equations include a constant countryesfi@term. White-Heteroscedasticity
consistent t-ratios are in parentheses.
2) a denotes significant coefficients at 1% lebetlienotes significant coefficients at
5% level.
3) Only the variables representing mean yearslo¢a&ion of labour force and the
convergence term (YLFBAZ) are in logarithmic forms.
4) Since variables are either logarithmic formexpressed in percentage terms, the
coefficients of the explanatory variables shouldrterpreted as elasticity.

the world markets. However, due to a close relatign between
openness and FDI variables, we preferred to regsintnation results
only on the export intensity variable.
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The coefficient of the variable AGRL shows that #il®cation
of labour from agriculture to other sectors, namaigustry and
services, contributes to productivity growth. Tleispected relation
probably reflects the inefficient use of labourmriculture.

As the second step of the analysis, a human caydtable
(EDUYEAR is included in the model (Model 2). The variahbes the
expected sign and is statistically significantshows that an increase
in the average years of education of the laboucefopositively
contributes to productivity growth. The magnitudetie coefficient
of this variable can be interpreted as a one pet icerease in the
average years of education of the labour forcesleéadcaround 4 per
cent increase in productivity growth. It is wortloy note that our
estimate on this variable is very similar those nehny previous
studies (Benhabib and Spiegel, 1994; Papageorgil\g).

We estimated Model 3 in order to assess the reldigtween
human capital and productivity growth for the Twstkieconomy.
Estimation results denote that the coefficienthef €ducation variable
is significantly negative for Turkey, whereas isignificantly positive
for the rest of countries. This finding shows thaiman capital has not
contributed to productivity growth in the Turkisbhanomy in contrast
to other countries in the analysis, on the averagether words, our
estimation results reveal that Turkey hasn’t beae & benefit from
the productivity growth enhancing effect of incressn quantitative
measures of human capital.

Estimates of the productivity growth equation, inhieh
enrolment rates for different education levels r@@resenting human
capital, are presented in Table 2. First of alshbuld be noted that
estimation results on control variables are in liwgh estimates
presented in Table 1. Differences in the magnitofdihe coefficients
of variables come mainly from the coverage of tineetperiod and
using different sub-periods. More specifically, tim@dels in Table 1
cover the period 1981-2000 and involve four subeuks; but models
in Table 2 cover the period 1982-2002 and involree sub-periods.
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Table 2
Estimates of the Productivity Growth Equation
(Enrolment Rates are the Human Capital Variable)
Model 1 Model2 Model3 Model4 Model 5
-0.074° -0.076° -0.075* -0.074 -0.074%
YLFBAZ (-6.11)  (-5.00) (-5.85) (-6.09) (-6.04)
INV 0.178 0.1822 0.193 0.186% 0.1922
(2.84) (2.87) (3.02) (2.93) (2.99)
DI 0.334% 0.337% 0.344% 0.333 0.339%
(4.70) (4.68) (4.74) (4.70) (4.74)
X 0.061% 0.059% 0.061° 0.061% 0.060%
(2.82) (2.68) (2.14) (2.78) (2.72)
AGRL -0.062° -0.057° -0.061° -0.063° -0.063
(-2.31) (-2.04) (-2.14) (-2.32) (-2.31)
0.012
ENPRE (0.97)
0.011
ENPRE (0.89)
-0.504
ENPREur (-5.26
0.020
ENPRI (0.59)
0.023
ENPRE (0.67)
-0.339
ENPRkyr (1.07)
Summary Statistics
R? 0.783 0.782 0.788 0.781 0.783
Adjusted R 0.646 0.641 0.645 0.639 0.637
F Statistic 74.1 57.5 48.9 57.2 47.4
F Stat. P- 0.000001 0.000001 0.000001 0.000001 0.000001
Value
Num. Of Obs. 135 133 133 133 133
Notes: 1) All equations include a constant couspgcific term. White-Heteroscedasticity

consistent t-ratios are in parentheses.

2)a
5% |
3)0
form

denotes significant coefficients at 1% lebedlenotes significant coefficients at
evel, and c denotes significant coefficient$@#o level.
nly the variable representing the convergeena {(YLFBAZ) is in logarithmic

4) Since variables are either logarithmic formgxpressed in percentage terms, the
coefficients of the explanatory variables shouldrterpreted as elasticity.
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Table 2 (continued)

Expl:_;\natory Model 7 Model 8 Model 9 Model 10
Variables

-0.078 -0.078% -0.083 -0.084%

YLFBAZ (-6.25¢  (-6.26)  (-6.02}  (-6.05)

INV 0.195% 0.206% 0.219% 0.2312
(3.01) (3.18) (3.42) (3.61)

DI 0.323 0.325% 0.303% 0.306%
(4.57) (4.59) (4.76) (4.80)

X 0.0622 0.065% 0.0622 0.064%
(2.87) (2.92) (2.97) (3.00)

AGRL -0.053° -0.056° -0.051° -0.055
(-1.83) (-1.86) (-2.02) (-2.11)
0.019°

ENSEC (2.07) b

0.022
ENSEG (2.45)
-0.10F
ENSEGur (3.37)
0.055%
ENTER (3.93)
0.058%
ENTER: (4.24
-0.173
ENTERrur (3.13
Summary Statistics

R? 0.785 0.791 0.799 0.805

Adjusted R 0.645 0.651 0.668 0.675

F Statistic 58.5 49.8 63.4 54.5

F Statistic’'s P- 0.000001 0.000001 0.000001 0.000001

Value

Number of 133 133 133 133

Obs.

Notes 1) All equations include a constant country-sfie¢éerm. White-Heteroscedasticity

consistent t-ratios are in parentheses.

2) a denotes significant coefficients at 1% lebetlenotes significant coefficients
at 5% level, and c denotes significant coefficiextt&0% level.

3)Only the variable representing the convergeneent (YLFBAZ) is in
logarithmic form.

4) Since variables are either logarithmic formsegpressed in percentage terms,
the coefficients of the explanatory variables stidag interpreted as elasticity.
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Regarding human capital variables, estimation tesaleal that
secondary school (ENSEC) and tertiary school (ENTERolment
rates are positively and significantly correlatedthwthe rate of
productivity growth. Estimates on the coefficierd§ pre-primary
(ENPRI) and primary education (PRI) variables haxpected signs
but do not significantly differ from zero. Exceptregprimary
education, our results are in parallel with presistudies (e.g. Barro
and Sala-i-Matrtin (1995), Wolff (200%))urthermore, confirming the
study by Agiomirgianakigt al. (2002), estimation results indicate that
the higher the level of education, the higher i ¢ontribution from
education to economic growth. Beside, it is worthimg that data on
tertiary education shows relatively high and insieg dispersion
across countries (Table 3). This means that somstges, especially
developed ones, have increasingly been focusinginoproving
tertiary education activities.

We think that estimation results on pre-primary grdnary
education need clarifications. First, concerning-primary education,
this level of education is not an education catggorthe traditional
sense. It is hard to think that a person in theodabforce has
completed only the pre-primary program. Basicathis education
program forms the basis for further education paows. Therefore,
rather than analyzing solely the direct effect oé-primary school
enrolment rates on productivity, it would be moreamingful to
explore the indirect effects of this education lexta interactions with
subsequent education programs. We have carried siniple exercise
to account for this possibility by including a \atsle representing the
interaction between enrolment rates in pre-primand tertiary
education levels. The variable was defined as tbdyzt of these two
enrolment rates by taking into account lag stresurdt should be
noted that the coefficient of the interaction tesrsignificant with a
positive sign, indicating the existence of a commatary relation
between these two education programs. Furtherrtfttzanagnitude of
the coefficient of the interaction term is biggban that of tertiary
education reflecting positive contributions fronearimary education
on tertiary education in increasing the rate ofdpicdivity growth
(Saygiliet al., 2005). Secondly, it should also be underlined, ttie
determination of the time lag structure for thisiable was very
difficult and the limitation of data forced us toake a very rough
assumption, that is 7 years. Consequently, outylit@lure in using

® To our knowledge, there is no previous study yamiag the relation between pre-
primary education and growth or productivity at thacro level.



METU STUDIES IN DEVELOPMENT 507

the correct lag structure might be responsibletierweak estimation
results on the pre-primary education variable.

Weak estimation results on primary education miggtrelated
to a very low variation in this variable (see TaB)e The analysis of
raw data shows that enrolment rates at this leseé heached 100%
for many countries several years ago. Thereforeait be said that
enrolment rate at primary education might have igstelevance for
being used as a proxy for human capital differeram@sss countries
in explaining differences in the rate of produdgivirowth, especially
for developed countries. Moreover, it should beedothat, we use
gross enrolments rates in the analyses. Using grnsdment rates
may lead to overestimation of enrolment rates,@adrly for primary
education, and hence biased estimation results.

Turning to the main objective of the study, ashe tase of the
previous analysis, we estimate the productivity wgho model
(equation 2) in order to assess the human capidl productivity
growth relation for the Turkish economy. Estimatresults are in line
with previous estimates that there is no expectecham capital-
productivity growth relation in Turkey as opposedather countries
in the analysis, on the average. In other wordsmasion results on
both of our human capital proxy variables consityeshow that
guantitative increases in human capital have nahstated into
productivity gains in Turkey. In the case of averggars of education
of the labour force, the coefficient of this valal{EDUYEAR) is
0.076 whereas it is -0.10 for the variadEDUYEARyR) representing
Turkey. Estimates on enrolment rates indicate thatproductivity
growth elasticity of secondary education and terti@ducation
enrolment rates are around -0.10 and -0.17 for &yuds compared to
0.022 and 0.058 for the rest of countries, respelgti Furthermore,
the estimates on pre-primary and primary educavianables cast
serious doubts on the relevance of these educai@egories in
attaining a higher productivity growth in the Twski economy.
Possible explanations for these unexpected resilltbe given in the
conclusion section.
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Table 3
Enrolment Rates by Levels of Education (%)

1970 1975 1980 1985 1990 1995 2000

Pre-primary

Turkey 0.1 0.5 5.0 4.7 7.3 6.1
Other Countries

(simple average) 299 435 498 56.3 603 650 734
Standard

Deviation (all

countries) 304 338 332 329 301 306 297
Primary

Turkey 1075 1076 96.4 113.3 99.1 106.7 91.9

Other Countries
(simple average) 98.9 99.6 100.7 102.8 10304.4 105.7
Standard

Deviation (all
countries) 13.3 11.0 97 109 9.0 9.3 9.5
Secondary
Turkey 260 295 346 416 473 57.0 733

Other Countries
(simple average) 54.7 622 693 758 794 91.3 98.2
Standard

Deviation (all

countries) 253 246 249 235 233 278 255
Tertiary

Turkey 5.0 7.8 5.4 8.9 13.1 195 238

Other Countries

(simple average) 12.7 170 19.7 228 279 353 438
Standard

Deviation (all

countries) 103 114 122 140 176 204 20.7

Source Our calculations based on UNESCO (2005)

Note Other Countries group includes 46 Countries fergmimary education level.
In case of other education categories, there areotintries in this group. The
averages are computed by using available datspeotive time periods.
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In addition to the results of empirical analysdsshould be
noted that raw data on human capital variables prodiuctivity
growth do not indicate a positive relation betwésgse two variables
for the Turkish economy. For this purpose, develepts in the
relative enrolment rates and productivity levelTafkey are presented
in Table 4. Turkey's relative performance in theet@ge years of
education of the labour force is given in TablélbBese tables reveal
clearly that Turkey has experienced a relativephhiate of increase
in both measures of human capital, but she has besmccessful on
the productivity growth front.

Table 4
Productivity and Schooling Performance of Turkey (%

1975 1980 1985 1990 1995 2000

Relative Enrolment

Rates

Pre-primary 0.2 1.0 8.9 7.8 11.2 8.3

Primary 108.0 95.7 110.2 96.2 102.2 86.9
Secondary 474 499 549 596 624 746
Tertiary 459 274 390 470 552 543

Relative Productivity 37.4 353 38.0 409 39.0 36.6
Level
Source Our calculations based on UNESCO (2005) and tbdd\Bank (2005)

Table 5
Average Years of Education of the Labour Force

1985 1990 1995 2000 Rate of Change

Per Year in
1985-2000 (%)
Turkey 369 4,15 512 5,29 2,43
Other Countries
(simple average) 7,16 7,78 8,11 8,40 1,07
Turkey/Other
Countries 51,5 53,4 63,1 63,0

Source Our calculations based on Barro and Lee (2000).

Finally, it would be useful to summarize the othein findings
of our analysis. First, the inclusion of human tapvariables in the
basic models affects the magnitude of the coefiisieof other
(control) variables. The increase in the coeffitiehthe convergence
term means that the rate of convergence is highenwhe effect of
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human capital is controlled. This finding suppdite arguments of
conditional convergence stating that the rate ofveogence to the
productivity levels of developed countries is higlifewe take into
account the human capital factor. Controlling thiteat of human
capital increases the coefficient of domestic itwesnt variable,
indicating that human capital makes physical inwestt more
productive. The inclusion of the human capital abale in the
productivity growth equation is associated with iaorease in the
coefficient of the variable AGRL, which may reveht inefficiency
in agriculture could be related to weak human et this sector, at
least to some extent. Estimates on the coefficdériDI and export
intensity variables do not give any clear and cggsit indication in
this respect.

5. Conclusion

Our findings support the findings of a majorityather relevant
studies that human capital contributes signifigant productivity
growth. Moreover, we estimated that the produgtivigrowth
enhancing effects of education are higher for higitkication levels.
For the remaining explanatory variables of the ysa) we found that
investments, both domestic investment and FDI, gxptensity and
allocation of labour from agriculture to other sestplay an important
role in attaining a higher rate of productivity ath. We also
estimated a convergence in productivity level esmsuntries. More
importantly, it is found that contribution from #e factors on
productivity growth is higher when the human cdpitactor is
controlled.

Regarding Turkey, we estimated that although Turkeg
experienced a very high rate of increase in ountjiadive measures
of human capital, she has been unsuccessful inizireal the
productivity enhancing effect of this improvemeht. this context,
beside the usual problem of the quality of datardlare at least three
explanations for this phenomenon.

Firstly, although Turkey performed well in terms @fiantity
measures of human capital, the available data shatvshe ignored
the quality dimension of human capital. A rough meae for the
quality of human capital taken from UNESCO (20a8g number of
students per teacher, clearly indicates that a ha¢d of increase in
enrolment rates has not coincided with an improvgmae this
indicator. For example, the number of students feacher at
secondary education was 21.1 in 1985 but, with anlynarginal



METU STUDIES IN DEVELOPMENT 511

improvement, declined to 19.7 in 2002. At tertiagucation, it was
20.5 in 1985, but increased to 25.0 in 2002. Twersssful countries
of Asia, namely Japan and S. Korea, have exhilaiteather different
and better performance. In Japan, the studentkeachtio at
secondary education was 17.5 in 1985, but declioekB in 2002. In
the same period, this ratio declined from 9.6 tO &t tertiary
education. S. Korea experienced a very high pedoga in the same
period. At secondary education, the ratio decliteed8 from 35, and
at tertiary education it decreased to 20 from 4a@llokwing these
observations, it can be said that increases iretinelment rates have
not been accompanied sufficiently by a rise in #ilecation of
resources to education in Turkey.

The second explanation is that even though Turkéybéed a
relatively high performance in increasing schoolirajes and the
average education years of the labour force, shghtmhave been
suffering from being below some critical threshédgel in terms of
these indicators. As Table 4 in the previous sadiiepicts, schooling
rates in secondary and tertiary education in Tudayespond only to
74.6% and 54.3% of the average of other countrigbe analysis in
2000. Similarly, as Table 5 shows, the averagesyefieducation of
the labour force in Turkey was around 5.3 years aswbunted only
for 63% of the average level of the other countaeslyzed in the
same year.

Finally, another possible explanation for the lawklinkage
between human capital and productivity growth imkey would be
related to the failure of Turkey in establishing a@adequate
environment sufficiently conducive both for ordipgrroduction and
technological activities. These may have entailed sectoral
composition of production in favor of low-technologntensive
sector, macroeconomic instability, poor governastcectures in both
public and private sectors, weakness in establislincompetitive
market structure, etc. Naturally, this means thatgoor productivity
growth problem of Turkey is systemic in nature amalls for the
development and application of policies in an indégd manner
without concentrating merely on a limited numbewafiables. At the
human capital dimension, a special emphasis shbaldjiven to
increase returns from human capital investments Bhould involve
measures ranging from a better protection of ietéllal property
rights to reforming of the education system witle #im of raising
individuals who are open-minded, creative and &blgork in a team.
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Appendix
Table Al
List of Countries

Argentina Iceland Peru
Australia India Philippines
Austria Indonesia Poland
Belgium Ireland Portugal
Brazil Israel Russia
Canada Italy Slovak Republic
Chile Jamaica Spain
China Japan Sweden
Czech Republic Jordan Switzerland
Denmark S. Korea Thailand
Egypt Malaysia Tunisia
Finland Mexico Turkey
France Netherlands United Kingdom
Germany New Zealand United States
Greece Norway Uruguay
Hungary Paraguay Zimbabfile

" The human capital data available only for aversgs of education of the labour force.

Table A2

Summary Statistics of Variables
(Human Capital Variable: Schooling Rates)

domestic product

Variable Definition of Variables Mean Maximum  Minimum Staf‘d?“d
Name Deviation

YLF The percentage rate of ) 55 g g9 8.05 2.32
productivity growth

YLFBAz Ineinitialyearincome 2747 - goh164 3339 23014.2
per labour force 5.9
The percentage share of

INV investment in gross 22.7 39.5 12.8 4.6
domestic product
The percentage share of

FDI foreign direct 3.7 27.0 0.2 43
investment in gross
domestic product
The percentage share of

X total exports in gross 325 111.0 7.9 17.4
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Table A 2 (continued)

The percentage share of
agricultural labour

AGRL employment in total 16.8 66.0 0.4 16.7
employment
Pre-primary school

ENPRE enrolment rate (in per  52.8 113.5 0.3 31.9
cent)
Primary school

ENPRI enrolment rate 103.1 126.5 71.6 8.8
(in per cent)
Secondary school

ENSEC enrolment rate (in per 83.5 149.4 29.7 25.9
cent)
Tertiary school

ENTER enrolment rate 29.4 86.5 2.1 17.8

(in per cent)

Note: The summary statistics are computed fotithe period 1982-2002. The time period
involves 3 sub-periods.
Table A3

Summary Statistics of Variables
(Human Capital Variable: Average Years of Eduwmatf Labour Force)

Variable Definition of Variables Mean Maximum Minimum Stand?rd
Name Deviation
yLF The percentage rate of o, 10.46 -0.05 252

productivity growth

YLFBAZ  'heinitial yearincome 27958.  g;q5p 4 313.0 23062.5

per labour force 7
The percentage share of
INV investment in gross 23.0 40.3 12.0 4.8
domestic product
The percentage share of
FDI foreign direct 3.4 223 0.1 3.9

investment in gross

domestic product

The percentage share of
X total exports in gross 31.9 109.3 7.7 16.7
domestic product
The percentage share of
agricultural labour

AGRL . 171 72.0 0.4 17.1
employment in total
employment
The average years of
EDUYEAR education of labour 7.9 12.1 3.3 2.2
force

Note: The summary statistics are computed forithe period 1981-2000. The time period
involves 4 sub-periods.
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Ozet

Beseri sermaye ve verimlilik agi: Tarkiye'nin kagilastirmall bir analizi

Bu calsmada, igerisinde Turkiye'nin de bulunglufarkli gelsmislik diizeylerine sahip 50
dolayindaki uUlkede Beri sermayenin verimlilik aiindaki rolli incelenmektedir. Cafnada
verimlilik artisini agiklamada keri sermayenin farkli nicel 6l¢utlerinin gecesiliizerine
odaklaniimakta ve Turkiye ekonomisi ayrintili olarencelenmektedir. Caima 1981-2002
dénemini kapsamakta vegiicinin ortalamagé&im yili ile ¢esitli kademelerdeki okullgma
oranlari beeri sermayenin temsili dgkenleri olarak kullaniimaktadir. Beangi¢ yili
verimlilik duzeyi, fiziki yatinmlar, dgrudan yabanci sermaye yatirimlari, ihracat orani ve
tarimsal istihdamin toplam istihdam icerisindekyipeerimlilik artisini agiklamada kullanilan
diger deiskenlerdir. Calgma, konuyla ilgili cagmalarin ¢gunlugunun bulgularini teyit
ederek, incelenen ulke grubunun butlinundgeesermayenin verimlilik agini olumlu
etkiledigini ortaya koymaktadir. Turkiye ekonomisinde ise bigkinin gecerli olmadi
sonucuna varilmaktadir. Beri sermayenin niteli yaninda, bgeri sermaye birikimi diizeyinin
disuklugu ile Uretim ve teknolojik faaliyetleri 6zendiriortamdaki yetersizlikler bu bulgunun
muhtemel nedenleri olarak ele alinmaktadir.



