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ABSTRACT
Education is one of the most important fundameffaators that affect economic growth. Either by

individually or as a society, education developopbe's talents, skills, creativity, productivitymagination,
knowledge in any branch and also advances in téayoWith all those critical points in hand, edtioa has very
important effect on economic progress in Turkeyirtyeasing the welfare of the society. In this extitthe aim of
this study is to examine whether there is a lomgrteclationship between human capital (female eiiflucaand
economic growth using yearly data covering thequefi980-2009. The relationshiop between human aaf@male
education) and economic growth will be analyzeduking Engle-Granger causality test, Johansen egjiation
approach and VAR models.

Keywords: Human Capital, Economic Growth, Time Series.

KADIN E GIiTIMININ EKONOM iK BUYUME UZER iNE ETKiSi: TURK iYE ORNEGI

OZET

Egitim, ekonomik biyimeyi etkileyen en dnemli fak&den biridir. Eitim, birey veya toplum olarak
insanlarin yeteneklerini, becerilerini, yaratidawkni ve yaam sartlarini geltirmekte ve teknolojik gejimelere de
katki s&lamaktadir. Tum bu kritik noktalarin sonucu olaregtim, toplumun refah dizeyini arttirmakta ve
ekonomik ilerlemeye de dnemli bir katkigcamaktadir. Bu bdamda, bu cajmanin amaci, Beri sermaye (kadin
egitimi) ile ekonomik buylime arasinda uzun dénemilbgkinin olup olmadgini, 1980-2009 dénemi yillik verileri
kullanarak incelemektir. Camada ekonomik blyiime ile §gi sermaye (kadingéimi) arasindaki ilgki, Engle-
Granger nedensellik testi, Johansgb@tnlgme yaklaimi ve VAR modelleri kullanilarak analiz ediecektir.
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INTRODUCTION

In general human capital, in particular educat®mne of the pillars of the economic
and social structure. Therefore, education playwitical role in the transformation in the
economic life, in other words in increasing theeleef prosperity. Its strategic importance
makes education the most important investment gddis issue is also handled in the
economic literature in details.

The contribution of investing in human to econorgiowth dates back to A.Smith.
Although A. Marshall and M. Friedman followed A.Shiwith their studies, these studies
haven't been integrated until 1950’ies (Becker, 393892). With the technological
developments in 1960’ies, investment in human ghingportance and human capital theory
was developed by T.W.Schultz (1961) and Denisor6Z1l%nd included in the economic
literature. In the research made by T.W.Schultz Redison, it was emphasized that education
improved the skill and productivity capacity of talforce and thus contributed to an increase in
national income.

This theoretical frame formed by T.W. Schultz areh3on and work of Becker (1964),
Nelson and Phelps (1966) and Mincer (1974) incekaserest of human capital in academic
literature and gained new impetus with internalwglo models beginning from the mid
1980’ies. Generally, these work handle human capitach is shaped by various informal
learning types such as formal education and legrbiy doing (kinesthetic) and learning by
seeing (visual) as an indicator of individuals’ guotive capabilities. Within this framework,
while on one side human capital represents thenrdton individuals have, on the other side it
is an indicator of individuals to learn from othiedividuals and adaptability to changing
conditions. Intrinsically, it emphasizes that siti@itional production factors such as Internal
Growth models, labor force, capital and soil hawmigishing returns they couldn't form
dynamic of growth, instead information which asr@asing returns (human capital) is the
gripping power of growth (Romer, 1986 and 1990; &tep1991; Cheng and Hsu, 1997;
Grammy and Assane, 1996; Lucas, 1998; Barro, atadiSdartin 1995).

Other than the researches which aim to find thetribmtion of human capital to

economic growth many researches aim to test tlaionl between the economic growth and
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education. Although strong and positive relatios baen determined between human capital
indications and growth in many researches, in soesearches (Denison, 1962; Barro, 1991,
Mankiw, Romer and Weil, 1992; Gregorio, 1992; Tallmand Wang, 1994; Piazola, 1995;
Ranis, Stewart and Ramirez, 2000; Webber, 2002; dnellkl and Roberts, 2002; Wilson, 2003;
Martin and Herranz, 2004), the number of which tae limited, no relation between human
capital and economic growth was identified. It éeis that empirical studies on Turkey about
the subject had been conducted. Studies by Gurf#B7§, Saygih (1998), Ergen (1999),
Canpolat (2000), Taymaz (2001), Coban (2003), Kat Agir (2003), Bozkurt and Dgan
(2003), Kar and Taban (2003) and Demir, Uziimcii Badan (2006), In the work made about
the subject, education expenditures and schoolmgsrwere used as an indicator of human
capital. It is identified that there is a positiatation between these indicators and growth.

Although there is no consensus about the effettuafian capital on economic growth
in literature, it is widely believed that theoretliy human capital has a positive effect on
growth.

The main goal of this study is to analyze for Tyrlsample the relation between
education and economic growth, on which theoretaca practical studies were conducted. The
study aims to test relation between woman educaimhgrowth in Turkey by benefiting from
Cobb-Douglas production function for 1990-2009 q@#si by using new and comprehensive
variables by using annual data. Beyond this gemgral, growth structure of Turkey's economy
would be analyzed within the frame of educatioridatbrs and then empirical resolution would
be found for Turkey sample. In this study, growtucgture of the Turkish economy would be
studied within the frame of education indicatorsl dater empirical analysis would be made

within the frame of Turkish sample.

|. DEVELOPMENT OF WOMAN EDUCATION IN TURKEY

Although women form a big part of the populationtted world and Turkey, they aren’t
represented at the same rate in the economic tadiviNot benefiting adequately from
knowledge and skills of this population, which fermotential labor force according to human

resources usage.
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Although education of women wasn’t taken into cdasation in growth plans in
history for a long time, today has an importantcplgenerally in all modern states. Women
taking more effective role in economy have becomeéndispensable necessity for developing
economies. Especially in Western states and dewwjopsia, in order to increase the
participation of women in economy, the governmemtade many legal regulations and
proposed institutional changes (2w, 1998: 13-18).

When we look at Table 1, which shows correlatiotwieen the education level of
women and developmental level, it is seen thatethisra linear correlation between the

education levels of women and the welfare of coestr

Table 1. Educational Attainment by Sex

) Population Age 25 & Over Population Age 25 & Over
?nec?'g? Year Average school year | Gender | Average School Year| Gender
Countries) Females Males ratio Females Males Ratio

A B (A/B, %) A B (A/B, %)
Developing| 1960 1,16 2,39 48,5 1,46 2,63 55,7
Countries | 1980 2,20 3,97 55,9 2,74 4,37 62,5
(73) 2000 4,03 5,74 70,2 4,33 5,92 73,2
Developed | 1960 6,74 7,23 93,3 6,87 7,26 94,7
Countries | 1980 8,39 8,98 93,5 8,65 9,09 95,2
(23) 2000 9,55 10,06 94,9 9,53 10,01 95,3
Transition | 1960 6,70 7,80 85,9 7,01 7,95 88,2
Economies| 1980 8,21 9,20 89,2 8,5 9,36 90,7
(11) 2000 10,01 9,87 101,5 9,89 9,44 104,7
1960 4,28 4,96 86,4 4,31 4,98 86,7
‘(’1’8;';’ 1980 5,27 6,31 83,6 5,42 6,43 84,3
2000 6,18 7,28 84,9 6,13 7,19 85,9

Source: Barro, Robert J. ve Lee, J.W. (2001). “Internatiobata on Educational Attainment: Updates and
Implications,” Oxford Economic Papers.

What is the situation of women in Turkey, who formere than half of the population,
about education which is so important for socialaiepment, economic growth and welfare?
Although throughout the world the participationvadmen in labor force increases and the gap

between the men and women decreases, it is rentarikedt there is a reverse trend in Turkey.
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One of the most leading reasons that women paatesgpin labor force at low levels as %26 is
that women can’t reach education adequately.

Education seriously affects the participation rateg/omen and men to labor force. As
indicated in address-based population registrasiggiem (ABPRS) in 2009, in our country
%12.2 of women aren't literate and in order torgbf this worrying situation economically as
soon as possible and reach %Jl@6rate rate as stated in Pekin commitments in0200
considerable improvements were achieved in recamtsyin Turkish Education System. In 1997
compulsory primary education was raised from 5 yetr 8 years, in 2005 compulsory
secondary education was raised to 4 years and(08 #te share of the budget allocated to
education in GDP raised from %2,30 to %2,51 (Miwgisbf Education, 2008-2009). To
strengthen vocational and technical training coimmensive projects were actualized with EU
support. All these developments are highly positimeentives to increase the quality of
education and schooling ratio however, for the eoun adaptability to the increasing
competition environment and to train qualified pleomore comprehensive reforms should be
applied in the area of education because in Turksdnomy stable growth will be actualized
with the contribution of the more educated and waykvomen. In last 20 years, progress of
women in education and working life has given a mgmwamism to the economy. Therefore,
economy will be rescued from its one step forwarctep back rhythm with the help of the

progress of women in education and working lifal{[e 2)

Table 2. Schooling Ratio by Level of Education, Uaour Force Participation Rate and

Economic Growth Rate

Year Schooling Ratio (%) Labour Force
Primary Education Secondary Higher Education | participation Rate
Males Females Males | Females Males | Femalgs Males Females
199t 76,28 65,5t 44,0t 33,21 10,57 8,07 77,¢ 30,¢
200( 95,2¢ 99,5¢ 48,4¢ 39,1¢ 13,12 11,3¢ 73,7 266
200t 92,2¢ 87,1¢ 61,1: 51,9t 20,2z 17,41 70,€ 23,<
200¢ 92,2t 87,9: 60,71 52,1¢ 21,5¢ 18,6¢ 69,¢ 23,€
2007 98,5:¢ 96,14 61,17 55,81 22,30 19,6¢ 69,¢ 23,€
200¢ 96,9¢ 95,9 60,6: 56,30 29,40 25,92 70,1 24t
200¢ 98,4 97,8¢ 67,5t 62,21 29,8 26,34 70,5 2€

Source: http://www.tuik.gov.tr/isgucuapp/isgucu.zhittp://www.tuik.gov.tr/VeriBilgi.do?tb_id=14&ustdF5
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Il. ECONOMETRIC METHODS AND DATA SET

A. Econometric Methods

Since time series data were used in this studyapiyndata set should be tested for
stationarity. When time series analysis are usedcionometric analysis you can encounter
dummy regression problems occurring in instableetiseries put forward by Granger and
Newbold (1974). There can be significant correlatbetween series due to strong tendencies in
the same way or same trend. To understand whdtlsecdrrelation is real or dummy the level
of stationarity of the series should be determifidtere are different test methods for unit root
test, however stationarity properties of the sen@s been researched with Augmented Dickey-
Fuller (ADF) (1979-1981) unit root test used comigadn application. ADF in general is stated
as follows in the following form (Seviktekin and fgalecekenler, 2007: 321-323):
O, = o A+ Ot DAY+ ®

In the related equatior)Y, denotes first difference of the variabtegeneral tendency

variable, AY,_, lagged difference ternT.he basic reasoof taking into consideration the lagged

difference terms to provide consecutive indepeng@fcthe error term. Accordingly, to obtain
a reliable result by ADF test and not to cause eocuive dependency problem in the estimated
variable AIC was utilized to determine the optinhadjging number denoted by “n” in the
equation (Lutkepolh,1990: 53-78).

Depending on ADF test result if the series arestationary at the same level they are
made stable at the same level by taking their @iffees. In case the series are not stationary at
the same level or not stable it should be testedfiafe is co-integrations before taking their
differences. Although the series are not stationfatyeir linear component is stationary there is
co-integration in the variables of the model an@atly original data can be used in the model
without taking their differences. Otherwise, if th@s no co-integration among the series they
can be used in the model after taking their difiees until the series are made stationary
(Enders, 1995: 469-470). The lack of co-integratiogans there is no long term equilibrium
among the variables (Karaca, 2003: 247-255; SiregarRajaguru, 2002). In this study,
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Johansen- Juselius co-integration method was used Engle and Granger (1987: 251-276),
Johansen (1988: 231-254) and Johansen-JeselifiB:(169-210) co-integration tests used in
the determination co-integration relation betweenes used.

Johansen (1988), and Johansen-Jeselius (1990)dearetoped a maximum likelihood
testing procedure on the number of cointegratirgjore which also include testing procedures
for linear restrictions on the cointegrating partem® for any set of variables. Two set statistic
and the maximum eigenvalue test statistic, arenghaxe. Fort he null hypothesis that there are
at most r distinct cointegrating vectors, the test statiistic

M) =T SIn(-A,), @)

j=r+l
where A;’s the n—r smallest square canonical correlations betwggrand AY, corrected for

the effects of the lagged differences of tfjeprocess. The maximum ratio or the maximum
eigenvalue statistic for testing the null hypotbeasfiat mostr cointegrating vectors against the
alternative hypothesisf r +1 cointegrating vectors, is given by

Apax (1) ==TIn(1-4,,,) (3)
Some econometric software may not produce thisskagistics, but it can be calculated by the

first one as follows,
/‘max(r) =/‘trace (r) _/‘trace (r+1 (4)
Johansen (1988) argues that, . and A, statistics have non-standard distrubution under th

null hypothesis, and provides approximate criticallues for the statistic, generated by Monte
Carlo methods.

After long term correlation is determined amongdhées causality relationship and the
direction of the causality should be put forwardween the series. In econometric models we
can talk about the dependency of a variable torotagables but this dependency does not
mean that there is absolute causality between thasables (Akkaya and Pazagdla, 1998:
177). To determine the direction of the real chiyseelationship several causality tests are
used, however Granger Causality Test was useddrsthdy for application simplicity and for

some of the inferences in its result. But in cdmere is no co-integration relation between the

165



The Role of The Female Education In Economic Growth Kiibra ONDER
A Case For Turkey Emine ONDER

time series used in the study, since the standeaddeér Causality test will not be Vector Error
Correction Model (VECM) will be used to determirsusality analysis instead of VAR (Vector
Otoregresif) Model (Granger, 1988: 199-211).

Error-Correction Model is used to make a distincti@tween the long term equilibrium
and short term dynamics and to determine short tBmmamics. If the variables are cointegrated
there must exit an error-correction representati@t may take the following form (Gujarati,
2006: 726-730):

n n
AY =[5, + Z:Bli AX, i + Zﬁzi AY, i + B5ECT , +¢ (5)
= =
n n
AX =a, +Za1iAYi—1+Za2iAxl—i +a5ECT +¢ (6)
=1 =

where ECT,_, is the residuals of long-run (cointegrating) nelaship andg,; and a; are the

error-correction coefficients. The inclusion of@frcorrection terms in equations (5) and (6)
introduces an additional channel through which @earcasuality could be detected. According
to Granger (1988), the error-correction models poadbeter short-run forecasts and provide the
short-run dynamics necessary to obtain long-runiliegum. However, in the absence of

cointegration, a vector autoregresion (VAR) intfalfferences form can be constructed. In this
case, the error-correction terms will be eliminatexn equations (5) and (6). If the series are
cointegrated, then the error-correction modelsmgiveequations (5) and (6) are valid and the

coefficients B; and a, are expected to capture the adjustmentd¥ofand AX towards long-

run equilibrium, whileAY,_;, and AX, are expected to capture the short-run dynamidheof

model.

B. Data

The variables used in this study of human capital @conomic growth of Turkey are
real gross domestic product (LGDP), gross fixedtabpLK), female labour force (LL), less
than high school education ratio (LHL), high anadational high school education ratio (LHH),

higher education education ratio (LHU), compuls@gucation was expandend to 8 years
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dummy variance (DUM1) and economic and financiagigsrdummy variance (DUM2). The

variables in model are used logarithmic. The sarpeleod covers annual data from 1990 to

2009. Those variables are obtained from Turkishtiskizal Institute and State Planning

Organization website.

In Table 3, the variables are used in the modeliarf@yure 1 variables in model are

gived time series graphic. In Figure 1, all theiafales observed to have a stable structure.

Table 3. Variables Used in the Model

Dependent Variable

LGDP | GDP (In Purchasers' Value, At 1987 Priceddiltions of TL)
Independent Variables

LK Gross Fixed Capital (in Millions of TL)

LL Female Labour Force (Thousand Person, 15+ age)

LHL Less than High School Education Ratio (Fema(és)

LHH High and Vocational High School Education Rgfi@males) (%)
LHU Higher Education Ratio (Females) (%)

DUM1 Compulsory Education was Expandend to 8 Y&anamy Variance
DUM2 Economic And Financial Crisis Dummy Variance
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Figure 1. Time Series Graphic of Variables

C. Emprical Results

All the variables in this study are tested for istadrity using the Augmented Dickey-
Fuller test statistics. The results are presentetiable 4. Table 4 shows that all variables are
non-stationary in their original levels of seribgt stationary in their first difference level tiet

series at 5% level of significance.
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Table 4. Augmented Dickey-Fuller Unit Root Tests foTurkey

Variables ADF Test Statistic Result
Level 1st Difference

LGDP -1.9607 -4.4794 I(1)
LK -0,6794 -6.0807 I(1)

LL -2.5278 -5.2517 I(1)
LHL -1.7597 -6.0757 I(1)
LHH -3.5548 -5.8816 I(1)
LHU -2.4969 -6.6505 I(1)

Note:Significance level at 5% and 1% critical values @spectively -4.80 and -3.79.
Lag lengthie given in parentheses.

The results indicate that all variables chosertHerpurpose of this paper are stationary
of I (1). The next step is to check the optimalllggth, for this purpose the Akaike information
criteria is used. The optimal lag length is turb@the one.

According to the optimum lag lengths are determifidte other step involves applying
Engle-Granger two-stage cointegration procedure Jofthnsen-Juselius cointegration test to
check whether stationary variables are cointegrated

Firstly, the Johansen-Juselius cointegration test leen performed for the variables

and the results of this test which has been predentTable 5 below.

Table 5. Johansen Cointegration Tests Results

Hypothesized SIC| Eigenvalye Trace | 0,05 Critical Max-Eigen 0,05 Critical
None* 1 0.205 54.702 47.856 28.909 27.584

At most 1 1 0.141 25.792 29.797 19.244 21.131
At most 2 1 0.038 6.5484 15.494 4.889( 14.264
At most 3 1 0.013 1.6594 3.8414 1.6594 3.8414
At most 4 1 0.011 0.9203 1.9871 0.4229 2.2871
At most 5 1 0.009 0.4443 0.8642 0.0137 0.0029

Note:Trace test and max-eigenvalue test indicate ltegiating eqn(s) at the 0.05 level.
* denotes rejection of the hypaibeat the 0.05 level.

Two criterion, Trace statistics and Eigen value ased for cointegration test at 5%
level of significance which are presented in Tdbl®esult shows that there is one cointegrating
equation for GDP, investment, labour force, femdleman capital. Results of cointegrating
equation show that there is positive relationstop females human capital and economic

growth. From Table 5 above, we see that the likelthratio test indicates one cointegrating
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equation at 5 % significance level. This resultvghtbat Johansen-Juselius cointegration test

imply a long-run association between females huoagital and GDP series for Turkey.

LGDP=18.44+0.03LK-0.64LL+0.72LHL+0.18LHH+0.36LHU+0.20DUMZ*0.01DUM2
(0.315) (0.008) (0.012) (0.002) (0.003) (0.127) (0.069)
[-2.089] [79.093] [58.642] [-63.432] [-102.50] [-1.602] [-0.229]

This equation shows that if there is 3 percentpétent, 72 percent, 18 percent and 36
percent change in real gross domestic product adegercent change in labour, capital, less
and high school education ratio, high and vocatidnigh school education ratio and higher
education ratio, respectively. These results ageifstant at 5 percent level of significance.
There is positive relationship between female etilbicand real gross domestic product.

Since there is cointegration between the varialies, final step is to test for the
direction of causality using the vector error cotien model. The presence of a cointegrating
vector allows fort he use of a vector error comect(VECM) model to test casuality. The
emprical results of the estimeted error-correc(BECM) models and the Granger casuality test

are presented in Table 6 and in Table 7, respégtive

Table 6. Vector Error Correction (VEC) Estimates
LY LL LK LHL LH LU D1 D2
1.302 0.102 0.866 0.076 0.419 0.500 0.043 0.003
(0.032) | (0.057)] (0.031) (0.014) (0.038) (0.083) OFw) | (0.001)

NoteValues in parentheses show standard error values.
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Table 7. Results of Granger Casuality Tests

Null Hypothesis F-Statistic ProMaility
LK does not Granger Cause LGDP 3.69679 0.05863
LGDP does not Granger Cause LK 5.56281 0.04289
LL does not Granger Cause LGDP 1.16508 0.34243
LGDP does not Granger Cause LL 1.46560 0.26670
LHL does not Granger Cause LGDP 6.34168 0.01196
LGDP does not Granger Cause LHL 1.07531 0.36969
LHH does not Granger Cause LGDP 9.66991 0.00268
LGDP does not Granger Cause LHH 0.11711 0.89042
LHU does not Granger Cause LGDP 5.03122 0.01707
LGDP does not Granger Cause LHU 1.20872 0.33003

Table 7 is show that there is uni-directional cligudetween less than high school
education ratio, high and vocational high schoalcadion ratio and higher education education
ratio and real gross domestic product. It is shdiwat there is bi-directional casuality between

capital and gross domestic product, but labouratd3ranger cause gross domestic product.

CONCLUSIONS

In this study, in Turkey relationship between feenabucation level and growth has
been tested with using using data from 1990 to 2@@®ual data. The econometric model is
used bi-directional logarithmic. In this studysfly, the series has become causality by the ADF
unit root testing. Then the long-run relationshgivizeen the series is determined by whether the
Johansen cointegration test.

Femael education as a human capital indicator, egihtegration results that indicate
there has been a positive relationship among therthé long-run. Whereas the results of
cointegration demostrate the direction of casualifth the help of casuality test when the level
of female education increases, there has beendititinal casuality between GDP and females
education. Despite, to check the size of the efdéatsed parametres on GDP, VAR model is
tested. Female education is affecting GDP in stime like one year. Because there has been
time lags between starting education, graduatimglirfg a job, earning salary and increasing
wealth. Additionally error correction and Grangexusality test gives supportive result that

increase in women education level affects econgmawth positively.
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Turkey's economy to stable growth will be realizegidly rising level of education and
contribution women in working life. Women’s devetoents in fields of education and
employment in the last 20 years will be bring ngmamism to economy in next 10 years. A
two-forward-one back rhythm of economy will be sdveith the support of women in
education and working life.

In summary, existing evidence indicates that imprgvthe level of education of
females will lead to higher economic developmemtaddition to this, the combination of all of
these variables will lead to better positions offvem in the society with higher wealth. As a
result, there is a positive correlation betweendieneducation and economic development in
Turkey. To have a sustainable economic growtls, #i$o necessary to give great importance to

education of female in Turkey.
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