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Abstract: Problem statement: The main objective of this study was to investigabw human capital
can affect growth in different economidgoproach: For this purpose, we investigated the model, which
the growth rate of total factor productivity depereh human capital stock level using a cross-cguntr
panel approach for 104 countries in five-year wabr during the 1980-200Results: The finding of this
study showed that human capital through its effecthe speed of technology adoption from abroad has
positive effect and significantly on growth in tbsamples of countries while human capital direatly
developed countries enter negatively inverse deisjocountriesConclusion: Moreover human capital
affects growth in different ways it has more effeoh per capital growth through technology/catch-up
component than domestic innovation component. Maebuman capital of different ways has different
effects on growth but in total it has positive effen economic growth.
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INTRODUCTION growth to the stock of human capital which affeats
countrys ability to innovate and catch-up with more
The importance of human capital in economicadvanced countries (Aghion and Howitt, 1997).
growth has been emphasized by many theoretical Benhabib and Spiegel (1994), with adopting from
models of economic growth, such as Nelson and BhelfNelson and Phelps (1966) framework, introduce an
(1966); Lucas (1988); Rebelo (1991) and Mulligad an alternative model. Their model allows human capial
Sala-I-Martin (1997) and also many empirical stadie influence growth through two channels: First, human
of growth for a broad cross-section of countrieshsas  capital levels directly influence the rate of dotiwgly
Romer (1990a); Barro (1991); Kyriacou (1991) andproduced technological innovation (Romer, 1990a).
Benhabib and Spiegel (1992) have used proxies foBecond, the human capital stock affects the spéed o
human capital. adoption of technology from abroad (Nelson and
Although empirical researches have establishedPhelps, 1966). In their model, at any time, thedsts
the positive influence of human capital to economicsome country which is the world leader in technglog
growth, but many studies cast doubt on the tradiiio The speed, on which nations catch up to this leader
role given to human capital, merely as a factor ofcountry, is then a function of their human capétaicks
production and there is disagreement about théBenhabib and Spiegel, 1994). They make a very good
mechanisms through which this happens. Romeattempt in this direction, by introducing a crossHatry
(1990a) suggests that human capital may directbcaf approach during a twenty-year interval of 1965-1985
on productivity by enhancing the capacity of coi@str Their empirical findings show that human capitaickt
to create new technologies. Aghion and Howitt (1997in levels plays a role in determining the growthpef
chapter 10) distinguish two major frameworks within capital income whether negatively or insignificantl
the endogenous growth literature, i.e., the LucaShey also obtain positive results that human chpita
approach and the Nelson-Phelps approach. The formesould be effective in economic growth as an engihe
based on Lucas (1988) and shared by neo-classicattracting physical capital and as a determinanthef
growth theory, assumes that growth is driven by themagnitude of a country’s Solow residual.
accumulation of human capital. It treats human tehpi This study extends the study of Benhabib and
like an ordinary input in the production functiolm  Spiegel (1994) in several important ways, while
particular, differences in growth rates across toes Benhabib’s research was based on a cross-courtty da
are assumed to be primarily due to differenceshn t using ordinary least square for 78 countries iwenty-
rates of human capital accumulation. The secongear interval of 1965-1985, this study utilizes anel
approach, based on Nelson and Phelps (1966), selatdata for 104 countries in five-year intervals of809
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2005, we also have used a greater sample for é&kilma excellent description of the cross-country data and
including 25 developed countries (OECD) and 79found that the human capital variable as an orginar
developing countries instead of third of poorestl an input in the production function entered signifitigrin
richest countries. We also use average years axplaining income differences (Mankiet al., 1992).
schooling of updated data set by Barro and Lee@R01 Islam (1995) extended Mankiet al. (1992) study by
data as a proxy for human capital instead of Kyriac introducing a panel data approach. He selectedatre
human capital measure. country sets and analyzed the data in the peri&@®-19
Then we compared the effect of human capitall985. He found a better evidence of convergenca in
stock in economic growth in developing countrieshwi panel data scenario, but failed in showing the
developed countries. We also estimated the physicaignificance of human capital in the method (Islam,
stock by perpetual inventory method, following 1995). Benhabib and Spiegel (1994) adapted theoNels
Bernanke and Gurkaynak (2001) approach. The rest @ind Phelps (1966) framework to analyze the efféct o
the study is outlined as follows: At first providedrief  human capital on the speed of technological capcanal
of information description about related literatiaee  diffusion and examined how these changes influéinee
presented. In continue, describes the data androwth. The alternative model indicated a more th@si
methodology, in addition discussion and empiricalrole of human capital in determining per capitaoime
results. The study finishes with a conclusion. (Benhabib and Spiegel, 1994). Deepatkal. (2003)
empirically analyzed the determinants of incomeelev
Literaturereview: The importance of human capital in convergence. Specifically, the effect of human tdpi
economic growth has been emphasized by mangn per capita income was estimated for 22 counties
researchers. In fact, after failure of the Solowdaldn  OECD over the 1955-1990 periods using pooled data.
explaining income difference across countries, manyHuman capital was modeled as a latent variable and
approaches have been implemented to augment thesults indicated that it was a significant faciar
standard of Solow growth model. More evidencesexplaining the variation of per capita income lsvel
gradually suggested the importance of human capital among the OECD countries (Deepslal., 2003).
economic growth. Kendrick (1976) estimated thatrove
half of the total US capital stock in 1969 was hama MATERIALSAND METHODS
capital. Azariadis and Drazen (1990) found thahuwuitt
a highly literate labor force, no country was ahte The theoretical framework: With the emergence of
experience fast growth during the postwar period. the endogenous growth theories in 1980s, the
The next question is how human capital affectsrelationship between economic policy and growth
economic growth. Nelson and Phelps (1966) suggestdobecame a highly debated issue. In the theoretical
that the ability of a country to import and use newliterature, discussions are focused on differeatnciels
technologies from abroad is also a function of thethrough which economic policy affects economic
country’'s human capital stock. Romer (1990a)growth. The endogenous growth theory is a readtion
suggested that human capital might directly affecthe traditional Neo-classical growth models,
productivity by enhancing the capacity of a courtthy represented by (Solow, 1956; Levine and Renelt2199
create new technologies. Lucas (1990) said thatevine, 1997; Easterly and Levine, 2001).
physical capital failed to flow to poor countriescause In fact the main distinction between old and new
of their relatively poor endowments of complementar growth theories is that the former utilizes the
human capital. Kyriacou (1991) examined the role ofassumption that returns to the capital stock is
human capital in explaining the inability of some diminishing, while the latter argues that returms t
developing countries to catch-up with more advancedapital itself or, in a wider sense, to the stodk o
countries, using a cross-country Cobb-Douglasphysical and human capital formation is constant or
production for large number of countries during @97 increasing (Sala-I-Martin, 1990). This then impltbat
1985 periods. He found that coefficient of humanthose variables that lead to non-decreasing retinine
capital (years of schooling in the labor force) isthe growth rate. Many candidates have been
negative and insignificant (Kyriacou, 1991). recommended as the source of non-decreasing returns
Mankiw et al. (1992) examined whether the Solow particularly, the stock of human capital Lucas @98
growth model was consistent with the internationalaccumulated capital, Rebelo (1991); research and
variation in the standard of living or not. It shedvthat development, Romer (1986; 1990a); or public
an augmented Solow model that included accumulatiomfrastructure investment (Barro, 1991). Thus,
of human capital as well as physical capital predidn  endogenous growth models highlight sectors of the
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economy that influence the growth path of an econom Benhabib and Spiegel (1994) with adoption this
This can be simply shown in a Cobb-Douglastwo hypothesis introduce an alternative model that
production function in which per capita incomeg, ¥  human capital to influence the technological pregre
dependent upon three input factors, Labgrphysical through two channels: By directly affecting the lipi
capital, K and human capital,;H of countries to innovate new technologies (Romer,
Assuming a Cobb-Douglas technology,=YA; (H;) 1990a) and by technological catch-up and diffusion
K L and taking log differences, the relationship forbetween countries (Nelson and Phelps, 1966).
long-term growth can be expressed as (Benhabib and Thus, for a country i, the growth of total factor

Spiegel, 1994): productivity, depending on two factors. The firstthe
level of human capital, reflecting the effect of
(logY; - logY,)=[logA(H,) - logA,(H,)] domestic endogenous innovation. The second is an
+a(logk, -logK, ) interactive term that involves the level of humapital

+ B(logL. — logL (1) and the technological lag of a country behind gweler
(logL; ) (Country with the highest initial technology level,
+ (Loge, - logg,) (0)), to catch-up effects as following:

According to two models (their first model state [IogA - logA, ( ]
that time lag between the creation of a new teakmiq
and its adoption is a decreasing function of somdex € +gH + mH[ Yo = ¥) 1Y,
of average educational attainment, h. w, denotdatie
thus: A(t) = T(t-w(h)), wh)<0) of technological where, c represents exogenous technological pragres
diffusion presented by Nelson and Phelps (1966¢irTh gH, indicates endogenous technological progress
second model states that the rate at which thetlate associate with the ability of a country to innovatw
theoretical technology is realized in improved technologies domestically, which is a function of
technological practice depends upon educationahuman capital and MY mac Y)Yl (Y maxis the initial
attainment and upon the gap between the theoreticgdicome per worker for the leading country, that
level of technology (is defined as the best-prackevel | uxembourg had highest; ¥n 1980) O represents the
of technology that would prevail if technological diffusion of technology from abroad, which is alao
diffusion were completely instantaneous and adv@ncefunction of human capital. The term “domestic
exogenously at a constant exponential kafi(t) = Toe",  innovation” shows that human capital stocks enhance
2>0) and the level of technology in practice (Theeleof  technological progress independently, while thenter
technology in practice equals the theoretical levEl “catch-up” indicates that with keeping human cdpita

(4)

technology w years ago, w a decreasing functidjiof  |evels constant, countries with low level of protivity
will experience faster rates of growth of technglog
A = c([ T - A®)] ) (Benhabib and Spiegel, 1994).
i Equation 4 can be written:
Equivalently:
[IOgAT (H!)_ |OgA0(H[)]i =
- 5
A =c(H>{T(t’A($\(‘)} &(h)> 0 c(0) ¢ 3 c+(g-m H+ mH (Y, /Y) ©
, . (logY; - logY,)=c+ (g-m H+ mH( Y /Y)
Thus the rate of increase of the technology in 6
+a (logK; —logK,)+B( logL; - logL, ) (6)

practice (not the level) is an increasing functioh
education attainment and proportional to the gaggf)¢  *+(loge: ~ loge,)
A (1))/A (t) (Nelson and Phelps, 1966).

In other hand many theories (for example Lucas This equation is used to test that how human
1988) emphasizing the endogenous model of growtleapital impacts on productivity growth.
and technical progress have modeled the growth,of A
directly as a function of the educational level Rom Summary statistics: The research period is determined
(1990b) has also argued that the level of humaitaiap by the data availability. The five-year intervaltalas
may have an influence on growth of A, both directlyemployed for some economies including developing
and through its effect on the speed of the catehmg economies and developed economies during the 1980-
process (Benhabib and Spiegel, 1994). 2005. The per capita GDP in constant prices and
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income per worker derived from Penn World TableCointegration tests: In next step, the tests of
(PWT version 6.3) and labor force is available fritva  cointegration in a panel setting have been foclsed
World Bank data. The Average of the schooling yeargecent literature. The purpose of the cointegratiésh is

in total population over age 15 is constructed layr8 to determine whether a group of non-stationaryeses
and Lee (2010) and is used in this study as humacointegrated or not. If such stationary linear
capital proxy. We construct the physical capitaickt combination exists, it may be interpreted as adang
series by the perpetual inventory method (the Reape equilibrium relationship among the variables.

inventory method: K= Ko(1-S¥ + =1, (1-Sf™* i=1,..., Pedroni (1999) and Kao (1999) and Fisher-type test
t-1) following Bernanke and Gurkaynak (2001) using an underlying Johansen methodology (Maddala
approach Based on Bernanke and Gurkaynak (2008nd Wu (1999) are types of panel co integratiotstes
approach, an initial value of the capital stockesefor The results of Kao (1999) cointegration test are
each country, i is generated by, K I./(g;+8) where  presented in the Table 2.

Ko is the capital stock lis the capital flow at year 1 or The results indicate that cointegration or long-ru
the year after the initial year, ¢s the 5-year average equilibrium relationship exists between variables.
annual growth rate around year 1 aikdis the According to the previous economic discussions,
depreciation which is assumed to be the same deantr we estimated equation 6, using the cross-countnglpa
(0.06). The data on investment-to-GDP ratio, reBPG approach in three groups of countries.

growth are from the Penn World Table (PWT version  The results are presented in Table 3.

6.3). As was expected, coefficients for physical capital
accumulation and labor force enter in all models
RESULTS positively and significantly.

. _ _ _ The obtained results of model 1 that were
Unit-root tests: Recent literature in econometrics investigated on 104 country-samples showed that
suggests that before undertaking an empirical a/aly hyman capital accumulation affected productivity
unit root tests should be investigated for dataeser growth positively, however human capital, through

because regre_s;ilon analysis clg(;ried out Wi”} nr?”t'echnology adoption from abroad is more effective o
stationary variables may invalidate many of theg.c\h than domestic technology.

assumptions of regression analysis. If a time sdiés In fact Coefficient for human capital in levelsdha

a unit root, a widespread and convenient way tooxem - . ,
non-stationary would be by taking first differencafs positive effect and insignificantly on per capitagth.
The results of model 2, with the samples,

the relevant variable. A non-stationary series, ciwhi . . X .
transfers to a non stationary one by differencars containing 79 developing countries, were almosilaim
" to the results found for the full sample. While €atip

is called an integration of order d and denoted @§ " o
(Charemza and Deadman, 1997). Five types of pan&PmpPonent entered positively and significantly,

unit root tests in Eviews are computable as folfayyi domestic innovation was positive but insignificant.

Levin et al. (2002); Breitung (2000) and Iret al. In model 3 we investigated the samples, including
(2003), Fisher-type tests using ADF and PP testdd developed countries; the results showed that
(Maddala and Wu (1999) and Hadri (2000). The resultalthough catch-up component had positive effect and
of the some unit root tests for the variables aresignificant, domestic innovation appeared with riega
presented in Table 1. sign.

Table 1: Unit root test results

Levin, Lin and Chu t* Im, Pesaran and Shin w-stat ADF-Fisher chi-square pp-fisher chi square
Variable F T F T F T F T
LRGDP -3.737 -49.968 4.909 -1.502 121.025 241.735 159.383 412.825
H -11.894* -11.628* 0.943 1.049 146.122 55.990 .983* 106.45
H (Ymal Y) 7.411 -20.710* 4.401 -0.939 144.548 172.468 236.732 279.244*
LL -5.913* -8.772* 3.994 3.134 187.277 113.900 3}’ 196.373
LK -6.563* -56.492* 1.557 -1.519 262.305* 261.413* 459.002* 471.980*
D (LRGDP)  -43.357* -522.890* -14.350* -43.134* 3808* 351.545* 441.856* 496.533*
D (LL) -12.471* -54.850* -2.243* -9.266* 222.318 2831* 262.310* 425.097*
D (LK) -53.093* -22.435* -11.157* -47.018* 358.518* 316.395* 432.432* 455.821*

Note: F and T indicate the models that allow for anricept and intercept and trend, respectively. Aslter shows significance at 1% level.
Maximum lag is used as lag length
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Table 2: Kao (1999) cointegration tests results

Null Rho Prob. t-statistic Prob.
No DF -7.617328 0.0000 -12.44178 0.0000
Cointegration DF* -4.839625 0.0000 -11.19954 0.0000

Table 3: Panel estimation-depended variablegY? 1980-2005

Variable Coefficient  Std. error  t-statistic Probadeb?
C -0.2010 0.0587 -3.4381 0.0006
H 0.0084 0.0086 0.9798 0.3327
H (YmalY) 0.0022 0.0001 11.1857 0.0000
A logL 0.5612 0.1225 5.5783 0.0000
A logk 0.2051 0.0586 3.4998 0.0005
F 4.3492

R? 0.5300

Model Z -0.2449 0.0648 -3.7758 0.0002
H 0.0096 0.0111 0.8632 0.3887
H (YmalY) 0.0022 0.0002 9.9323 0.0000
A logL 0.5337 0.1434 3.7199 0.0002
A logk 0.1992 0.0664 2.9969 0.0029
F 4.1881

R? 0.5200

Model 3'

C 0.1332 0.0374 3.5590 0.0007
H -0.0321 0.0042 -7.5783 0.0000
H (YmalY) 0.0115 0.0013 8.6087 0.0000
A logL 0.6007 0.1400 4.2891 0.0001
A logk 0.4188 0.0871 4.8046 0.0000
F 10.7067

R? 0.8100

DISCUSSION

Although there exists wide spread evidence that
indicates human capital have positive effects awth
in the empirical literature, the findings in Taldleshow
that it is not always and it depends on the patt th

human capital influence growth. So that human eapit
has positive effect and significant on growth tiglouits
effect on the speed of technology adoption fronoabr

in all countries, but directly and through domestic
innovation countries enter
positively.

In comparison to obtained results of Benhabib and

only in

developing

Spiegel (1994) estimation, the results of our estiom

are somewhat different. While in Benhabib, human
capital in levels entered negatively in developing

countries, in our estimation it enters as a pasitiv
however insignificantly. It also entered positiveind
significantly in Benhabib estimation on three afhest

% A logX, refers to the log difference of end andiatifperiod in
variable X.”; Including all countries in the sample.Including 79

developing countried: Including 25 of OECD countries

Table 4: Capital stock used in this stddy

with negative sign.

countries, while the obtained results of model 326n
OECD countries show domestic innovation appears

Advanced OECD (25)

Country K1980 K1985 K1990 K1995 K2000 K2005
Australia 8E+11 9.59E+11 1.17E+12 1.33E+12 1.64E+12 2.07E+12
Austria 2.63E+11 3.22E+11 3.81E+11 4.55E+11 5.32E+1 6.01E+11
Belgium 2.96E+11 3.45E+11 4E+11 4.83E+11 5.71E+11 576+11
Canada 8.2E+11 1.06E+12 1.4E+12 1.66E+12 2E+12 E217
Denmark 1.64E+12 1.73E+12 2.05E+12 2.25E+12 2.68E+1 3.16E+12
Finland 1.65E+11 2.08E+11 2.25E+11 2.68E+11 2.88E+1 3.28E+11
France 1.82E+12 2.15E+12 2.5E+12 2.85E+12 3.18E+12 3.67E+12
Germany 2.89E+12 3.25E+12 3.67E+12 4.34E+12 4.9E+12 5.23E+12
Greece 2.39E+11 2.68E+11 2.88E+11 3.07E+11 3.4E+11 4.16E+11
Hungary 2.39E+13 2.96E+13 3.34E+13 3.41E+13 4.03E+1 5.12E+13
Iceland 7.08E+11 9.56E+11 1.17E12 1.29E+12 1.52E+12 1.86E+12
Ireland 9.97E+10 1.29E+11 1.43E+11 1.63E+11 2.22E+1 3.09E+11
Italy 1.55E+12 1.84E+12 2.18E+12 2.52E+12 2.87E+12 3.31E+12
Japan 6.48E+14 8.06E+14 1.02E+15 1.27E+15 1.45E+15 1.55E+15
Korea, rep 2.21E+14 3.69E+14 6.33E+14 1.14E+15 EL-6% 2.15E+15
Luxembourg 1.77E+10 2.02E+10 2.52E+10 3.3E+10 418E 5.46E+10
Netherland 5.68E+11 6.26E+11 7.15E+11 8.18E+11 Bx11 1.12E+12
New Zealand 1.44E+11 1.72E+11 2.02E+11 2.23E+11 SEX61 3.3E+11
Norway 1.83E+12 2.3E+12 2.78E+12 2.96E+12 3.47E+12 3.92E+12
Portugal 1.23E+11 1.55E+11 1.84E+11 2.33E+11 3.03E+ 3.74E+11
Spain 8.36E+11 9.83E+11 1.21E+12 1.5E+12 1.81E+12 29EX12
Sweden 2.91E+12 3.24E+12 3.81E+12 4.15E+12 4.54E+12 5.09E+12
Switzerland 1.12E+12 1.1E+12 1.16E+12 1.22E+12 B+22 1.34E+12
United Kingdom 9.25E+11 1.04E+12 1.26E+12 1.44E+12 1.71E+12 2.07E+12
United state 7.54E+12 9.36E+12 1.17E+13 1.38E+13 78E+13 2.21E+13
Developing (79)

Albania 1.71E+12 2.17E+12 2.53E+12 2.26E+12 2.14E+1 2.45E+12
Algeria 1.44E+13 1.89E+13 2.15E+13 2.19E+13 2.2E+13 2.38E+13
Argentina 8.79E+11 9.41E+11 9.31E+11 9.92E+11 +H12E 1.19E+12
Bangladesh 2.06E+12 3E+12 4.21E+12 5.62E+12 7.9BE+1 1.15E+13
Belize 1.85E+09 2.01E+09 2.32E+09 3.01E+09 3.56E+09 4.61E+09
Benin 2.42E+12 2.81E+12 2.95E+12 3.13E+12 3.61E+12 4.43E+12
Bolivia 6.96E+10 7.5E+10 8.17E+10 8.95E+10 1.14E+11 1.26E+11
Botswana 1.22E+10 2.02E+10 2.81E+10 4.92E+10 6.90E+ 9.21E+10
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Brazil
Bulgaria
Burundi
Cameroon
Central Africa
Chile

Chile
Colombia
Congo Dem rep
Congo rep
Costa Rica
Cote d'lvoire
Dominican rep
Ecuador
Egypt

El Salvador
Fiji

Gabon
Gambia
Ghana
Guatemala
Guyana
Haiti
Honduras
India
Indonesia
Iran
Jamaica
Jordan
Kenya
Lesotho
Liberia
Libya
Malawi
Malaysia
Mali
Mauritania
Mauritius
Mexico
Morocco
Mozambique
Namibia
Nepal
Nicaragua
Niger
Pakistan
Panama

Papua New Guinea

Paraguay
Peru
Philippine
Romania
Rwanda
Senegal
Sierra Leone
Singapore
Sought Africa
Sri Lanka
Sudan
Swaziland
Syrian Arab rep
Thailand
Togo

Trinidad and Tobago

Tunisia
Turkey
Uganda
Uruguay
Venezuela
Zambia
Zimbabwe

1.92E+12
5.86E+10
8.98E+11
6.74E+12
1.01E+12
2.45E+13
4.03E+12
1.82E+14
4. 71E+12
2E+12
5.4E+12
1.02E+13
4.39E+11
4.08E+10
2.49E+11
1.33E+10
5.09E+09
6.43E+12
5.19E+09
5.09E+10
1.54E+11
7.86E+11
1.22E+11
1.33E+11
1.91E+13
1.26E+15
2.44E+15
1.82E+12
6.96E+09
1.36E+12
7.19E+09
2.23E+10
4.66E+10
8.88E+11
1.3E+11
3.36E+12
7.79E+11
1.22E+11
6.7E+12
4.68E+11
7.77E+10
6.95E+10
2.56E+11
1.65E+11
1.66E+12
4.84E+12
1.12E+10
1.79E+10
3.85E+13
2.12E+11
3.59E+12
5.38E+11
5.25E+11
5.05E+12
6.17E+12
7.22E+10
1.69E+12
2.49E+12
1.95E+10
8.89E+09
5.3E+11
4.19E+12
2.83E+12
1.01E+11
4.02E+10
2.19E+11
1.98E+13
3.88E+11
6.06E+14
5.36E+13
2.89E+10

2.58E+12
8.86E+10
1.4E+12
1.13E+13
9.67E+11
3.03E+13
6.11E+12
2.57E+14
5.41E+12
4.56E+12
6.52E+12
1.15E+13
5.92E+11
5.66E+10
4.45E+11
1.42E+10
6.81E+09
8.34E+12
6.46E+09
4.11E+10
1.86E+11
8.68E+11
1.76E+11
1.6E+11
2.33E+13
2.36E+15
2.91E+15
1.68E+12
1.35E+10
1.49E+12
1.04E+10
1.77E+10
6.85E+10
9.91E+11
2.56E+11
3.42E+12
9.72E+11
1.45E+11
9.53E+12
6.19E+11
8.95E+10
7.24E+10
3.55E+11
2.03E+11
2.03E+12
6.49E+12
1.34E+10
2.02E+10
6.73E+13
2.87E+11
5.16E+12
8.35E+11
9.27E+11
4.36E+12
6.52E+12
1.3E+11
2.07E+12
3.08E+12
2.33E+10
1.38E+10
9.17E+11
6.04E+12
3.21E+12
1.54E+11
5.96E+10
2.68E+11
1.69E+13
4.77E+11
6.44E+14
4.81E+13
3.59E+10

3.11E+12
1.2E+11
1.39E+12
1.54E+13
1.05E+12
3.56E+13
1.03E+13
3.11E+14
5.92E+12
4.76E+12
8.35E+12
1.06E+13
7.63E+11
6.44E+10
5.04E+11
1.55E+10
6.99E+09
9.29E+12
8.76E+09
3.47E+10
2E+11
8.18E+11
2.2E+11
1.91E+11
2.99E+13
3.61E+15
3.11E+15
1.66E+12
1.65E+10
1.63E+12
1.42E+10
1.36E+10
7.02E+10
1E+12
3.38E+11
3.88E+12
9.8E+11
2E+11
1.07E+13
7.47E+11
1E+11
6.67E+10
4.98E+11
2.21E+11
2.53E+12
8.54E+12
1.3E+10
2.09E+10
8.74E+13
3.16E+11
5.53E+12
1.03E+12
1.36E+12
4.53E+12
6.71E+12
1.75E+11
2.12E+12
3.45E+12
2.39E+10
1.76E+10
1.08E+12
8.64E+12
3.25E+12
151E+11
6.52E+10
3.68E+11
1.63E+13
4.7E+11
6.54E+14
4.29E+13
4.27E+10

3.45E+12
1.08E+11
1.58E+12
1.56E+13
1.09E+12
5.04E+13
1.66E+13
4E+14
6.34E+12
5E+12
1.07E+13
1.03E+13
9.4E+11
7.13E+10
5.37E+11
1.83E+10
8.91E+09
9.68E+12
1.41E+10
3.16E+10
2.41E+11
9.2E+11
2.18E+11
2.68E+11
3.83E+13
5.28E+15
3.71E+15
1.87E+12
2.09E+10
1.7E+12
2.47E+10
1.01E+10
6.57E+10
1.05E+12
5.77E+11
4.44E+12
8.81E+11
2.84E+11
1.31E+13
8.82E+11
1.21E+11
7.03E+10
6.81E+11
2.11E+11
2.57E+12
1.1E+13
1.68E+10
2.1BE+1
1.13E+14
3.5E+11
6.6E+12
1E+12
1.4E+12
4.66E+12
6.64E+12
2.49E+11
2.15E+12
3.89E+12
2.49E+10
2.34E+10
1.24E+12
1.54E+13
3.06E+12
B+44
7.38E+10
5.2E+11
1.7E+13
5.29E+11
6.64E+14
3.72E+13
5.51E+10

4.06E+12
9.4E+10
1.43E+12
1.58E+
1.09E+12
7.82E+13
2.8E+13
4.93E+14
J75E312
5.45E+12
*B3E
158+13
34B+12
7.66E+1
6.56E+11
920
1.05E+10
1.09E+13
1.93E+10
3.08E+10
2.94E+11
1.02E+12
2.36E+11
3.69E+1
5.17E+13
6:93E
4.23E+15
2.01E+1
2.45E+10
1.95E+12
3.4E+10
1.5%E+0
6.05E+10
1.02E+12
8.9E+11
5.11E+12
S+IIE
3.74E+11
1.54E+13
1.02E+1
1.72E+1
7.7DE+1
9.56E+11
2:45E
2.69E+12
1.33E+1
2.45E+10
2.44E+10
1BRE+
4.49E+11
8HITE
9.05E+11
1.42E+12
5.73E+1
56E5£12
3.6BE+
37R+12
A38E
3.2E+10
2:86E
1.47E+12
2E+13
3E+12
1.55E+11
8.4PE+1
7.07E+11
2.1E+13
6.54E+11
N4E+
3.48E+13
6.40E+

4.43E+12
1E+11
1.37E+12
1.8E+13
1.04E+12
1.02E+14
A6E+13
5.3E+14
6.16E+12
83E5:12
1.76E+13
1.17E+13
1.75E+12
8.58E+10
8.1E+11
2.76E+10
14E+10
1.14E+13
2.53E+10
3.07E+10
3.79E+11
1.01E+12
59R+11
4.54E+11
7.02E+13
7.44E+15
.0565+15
2.2E+12
2.74E+10
27TE*12
3.92E+10
5.74E+09
6.09E+10
01E+12
1.08E+12
.756+12
1.16E+12
4. 75E+11
1.88E+13
1.27E+12
2.36E+11
9.36E+10
1.27E+12
2.72E+11
2.99E+12
1.51E+13
2.84E+10
2.9E+10
1.34E+14
99R4k11
9.37E+12
82311
1.7E+12
7.86E+12
4.07E+12
4.32E+11
2.68E+12
5.43E+12
.16E#10
3.41E+10
1.78E+12
2.16E+13
E2:98
1.69E+11
9.98E+10
8.64E+11
.65E213
6.67E+11
7.26E+14
4.32E+13
6.33E+10

2K represent physical capital estimated by perpetwaintory method under 0.06 depreciation
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CONCLUSION Benhabib, J. and M.M. Speigel, 1994. The role of
human capital in economic development evidence
from aggregate cross-country data. J. Monetary
Econ., 34: 143-173. DOIl: 10.1016/0304-
3932(94)90047-7

Human capital has been considered as an important
factor in economic growth for a long time and eruair
evidences for a broad group of countries confirtig th
linkage, but there are differences on how they ichpa
human capital on economic growffihis study studied Bernanke, B.S. and RS Gurkgynak, 2001. Is grovv_th
how the impact of human capital on per capital dhow exqgenous? Taking Mankiw, Romer and Weil
applies the introduced model by Benhabib and Spiege ~ Seriously. NBER.

(1994). We used cross-country panel data for 104 http://www.nber.org/papers/w8365 .
countries in five year-intervals from 1980-2005 tis ~ Breitung, J., 2000. The Local Power of Some UnioRo
model human Capita| affects on grovvth in two ways. Tests for Panel Data. In: Nonstatlonary Pan6|s,
First, human capital levels directly influence tage of Panel Cointegration and Dynamic Panels,
domestically produced technological innovation  Advances in Econometrics, Baltagi, B.H. (Ed.).
(Romer, 1990a). Second, the human capital stock JAI Press, AmsterdamSBN: 10: 0762306882,
affects on the speed of adoption of technology from  pp: 161-178.

abroad (Nelson and Phelps, 1966). Charemza, W.W. and D.F. Deadman, 1997. New

The obtained results are somewhat different from  Directions in Economic Practice: General to
presented results by Benhabib at least for OECD Specific Modeling, Cointegration and Vector
countries, by emphasizing on the technology  Autoregression. 2nd Edn., Edward Elgar
diffusion/catch-up component over the domestic  pyplishers, Cheltenhaum, UK. ISBN: 10:
innovation component. 1858986036, pp: 360.

The results showed that however, human capitaheepak, S.D., J.L. Seal Jr. and C.B. Moss, 2008. Pe
had negative effect on growth in OECD countries in capita income, human capital and inequality

levels directly; it affected the growth positivelnd ) vari ;
significantly by its influence on the speed of atimp Z%g\llizrg]g::%% Aaégtf;\;_vlag(l)able approach. J. Agric.
technology from abroad. Considering the resultsghmu Easterly, W. and R. Levine, 2001. It's not factor

of the effects of human capital on growth are tigfou lation: Stlized f q h del
catch-up component. In developing countries, howeve ~ accumulation: Stylized facts and growth models.

human capital had positive effect on growth through ~ World Bank Econ. Rev., 15: 177-219.
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