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ECONOMIC GROWTH AND MARGINAL INTRA-INDUSTRY TRADE

The purpose of this article is to investigate the impact of marginal intra-industry trade on eco-
nomic growth. The results indicate that economic growth is a dynamic process. The change of intra-
industry has positive impact on economic growth. This paper confirms the theoretical hypothesis
that foreign direct investment and globalization promote economic growth.
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Hyno Kapsom Jlentan

EKOHOMIYHE 3POCTAHHA I TPAHUYHA
BHYTPIINIHbOTATY3EBA TOPTIBJIA

Y cmammi docaidxceno énaue epanuunoi 6HympimHb02a.1y3€60i mopeiéai Ha eKoHOMI4He
3pocmanns. Pesyavmamu anaaizy nokazaau, w0 exorHomiune 3pOCMaHHA — ue OUHAMIMHUI
npouec. 3minu y GHympiutHbo02aay3e6illi mopeieai NO3UMUGHO GNAUGAIONMb HA EeKOHOMIiuHe
3pocmanns. Iliomeepoyceno meopemuuny cinomesy npo me, w0 npami inozemHi ingecmuuyii i
2100aaizauis cmumy0rms eKoHOMIUHe 3DOCIAHHA.

Karwwuosi caosa: endocenni modeni; nawneavni Odawni; CIIA; exonomiune 3pocmaHHs;
GHYMPIUHb02AAY3€6A MOP2I6AA.

Hyno Kapmom Jlentan

DKOHOMMWYECKHNI POCT 1 TPAHUYHASA
BHYTPUOTPACIIEBAS TOPT'OBJISA

B cmamove uccaedosano eausnue 2panuMHOU GHYMPUOMPACAEBOL MOP206AU HA
axonomuueckuii pocm. Pezyismamot anaiuza noxazaau, wmo 3KoHoMuMecKui pocm — 3mo
Junamuyeckuil npouecc. Hzmenenus 60 6Hympuompaciegoli mop2os.ne noa0NcumeabHo GAUsIom
Ha 3Kxonomuueckuii pocm. Iloomeepicoena meopemuueckas cunomesa o mom, 4mo npsimole
UHOCMPAHHbIE UHEECTULUN U 2A00aAU3AUUA CHIUMYAUPYION IKOHOMUMECKUL pOCm.

Karouesvte caosa: sndocennvie modeau, nauneavhvie danuvie, CIIIA, sxoHomuueckuii pocm,
BHYMPEOMPACAeEAsl MOP20BSL.

1. Introduction. The issue of convergence vs. economic divergence has been a
great debate in the literature over the past decades. In 1990s the endogenous growth
models emerged. In fact, technological progress, innovations could not be analyzed
outside the economic system, as demonstrated by the exogenous growth models. The
models of monopolistic competition (endogenous) show that international trade, for-
eign direct investment and technological factors promote economic growth. Thus, it
appears that it is more important to assess the endogenous growth perspective rather
than exogenous. That is, more than studying convergence vs. economic divergence
between a group of economies, it is important to evaluate the economic growth in a
dynamic perspective. With economic globalization all theoretical and empirical mod-
els are revisited.
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This paper presents two contributions. It demonstrates that economic growth is
a dynamic process; it is preferable to use dynamic estimators therefore. Second,
changes in trade and globalization are the key to explaining economic growth.

2. Literature Review. Theoretical models of economic growth are based on two
schools: the exogenous growth and the endogenous growth. The exogenous theory, as
Solow (1956) stresses, helps to explain the convergence between economies.
However, this model does not explain the technological progress. According to these
assumptions the technology is obtained exogenously. The theory that emphasizes
endogenousness (Romer, 1986; Lucas, 1988; Grossman and Helpman, 1991; Rebelo,
1991; Aghion and Howitt, 1992) introduced the assumptions of monopolistic com-
petition to explain economic growth. These models are based on the theoretical con-
struction of Schumpeter (1942). Technological progress, innovation is a part of an
economic system. Innovation is explained by endogenous factors.

In the 1980s and 1990s some studies emerged introducing other theories of
growth. These studies (Rodrik, 1998, Alesina et al., 1994, Dollar, 1992, and Frankel
and Romer, 1996) introduced new determinants of economic growth as foreign direct
investment (FDI), the degree of openness of economies, technology, globalization
and immigration. A not frequently used indicator is marginal intra-industry trade
(MIIT) in the estimation of models of economic growth.

The intra-industry trade (IIT) or two-way trade is defined as simultaneous
exports and imports within a country or a particular industry. Recently Leitao (2012)
examined the MIIT and its components horizontally (MHIIT) and vertical intra-
industry trade (MVIIT) applied to the United States. The author shows that MIIT
occurs more among countries that have similar demand.

In fact, the MIIT has been used very frequently on the issues of adjustment and
its implications at the labour market. This paper introduces the MIIT, to explain the
economic growth. Moreover, the MIIT is a dynamic indicator. The growth is a
dynamic phenomenon. It will be important to understand the relationship between
marginal intra-industry trade and economic growth.

3. Measuring Intra-Industry Trade and Marginal Intra-Industry Trade.

Traditional intra-industry trade index. The empirical literature uses the index
proposed by Grubel and Lloyd (1975):

X,
X +M;)
where X; and M; are the exports and imports of a particular country in industry i. The

index is equal 1 if all trade is intra-industry trade (IIT). If IIT is equal 0, all trade is inter-
industry trade. The Grubel and Lloyd index is a static measure and as Hamilton and
Kniest (1991) demonstrated the changes of this index over time do not adequately
reflect the changes in trade partners. Their measure did not eliminate the scale effect.
In other words, their index did not allow the comparison between industries of differ-
ent size. This problem was resolved by Brulhart (1994) marginal IIT index (MIIT):

|(Xt_Xt—n )_ (Mt _Mt—nJ
|Xt _Xt—n|+|Mt _Mt—n|

This index could be rewritten in the following manner:

Hr=1- (D

MIIT =1- )
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The Brulhart index is a transformation of Grubel and Lloyd (1975) index. The
MIIT index takes the values 0 and 1. The value 0 indicates that the marginal trade in
the industry is exclusively of the inter-industry trade and the value 1 represents that
the marginal trade is entirely of the intra-industry.

4. Panel Data Approach. This research uses panel data. In the static panel, we
estimated by means of pooled OLS, fixed effects (FE) and random effects (RE), the
F-statistic tests and the null hypothesis of the same specific effects for all individuals.
If we accept the null hypothesis, we could use the OLS estimator. The Hausman test
can decide which model is better: random effects (RE) or fixed effects (FE). The stat-
ic panel data have some problems in serial correlation, heteroskedasticity and endo-
geneity of some explanatory variables. The estimator GMM-system (GMM-SYS)
permits the researchers to solve the problems of serial correlation, heteroskedasticity
and endogeneity for some explanatory variables. These econometric problems were
resolved by Arellano and Bond (1991), Arellano and Bover (1995) and Blundell and
Bond (1998, 2000), who developed the first differenced GMM (GMM-DIF) estima-
tor and the GMM system (GMM-SYS) estimator. The GMM-SYS estimator is a sys-
tem containing both first differenced and levels equations. The GMM- SYS estima-
tor is an alternative to the standard first differenced GMM estimator. To estimate the
dynamic model, we applied the methodology of Blundell and Bond (1998, 2000), and
Windmeijer (2005) to small sample correction to correct the standard errors of
Blundell and Bond (1998, 2000). The GMM system estimator that we report was
computed using STATA. The GMM-system estimator is consistent if there is no sec-
ond-order serial correlation in the residuals (m?2 statistics). The dynamic panel data
model is valid if the estimator is consistent and the instruments are valid.

5. Econometric Model. The dependent variable is the real GDP per capita’ for
the period 1995 and 2008. The data are taken from the World Development Indicators
by the World Bank.

Basing on the endogenous economic models, we formulate the following
hypotheses:

Hypothesis 1: There is a negative correlation between the initial level of GDP per
capita and economic growth.

According to the assumptions of growth models, the hypothesis 1 reflects eco-
nomic convergence. Barro (1991) and Dreher (2006) showed that economic growth
has been negatively correlated by the initial level of GDP per capita.

Hypothesis 2: Marginal intra-industry trade promotes economic growth.

According to the literature the expected sign for MIIT is positive (Grossman and
Helpman, 1991; Rebelo, 1991).

Hypothesis 3: There is a positive (dominant paradigm) correlation between FDI
and growth.

FDI is the stocks inward foreign direct investment of each country. The data are
collected from the UNCTAD, FDI database.

2 We select the following trade partners: Australia, Belgium, Brazil, Canada, China, Denmark, France, Germany, the
Netherlands, Spain, Portugal, Japan, Korea, Thailand, Italy, the United Kingdom, and Russia.
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The studies of Kai and Hamori (2009), Damijan and Rojec (2007), Campos and
Kinoshita (2002), Badinger and Tondl (2002), Mileva (2008), and Onaran (2007)
show that foreign direct investment influences economic growth.

However, De Mello (1999) and Ayanwale (2007) stated the negative impact of
FDI on growth.

Hypothesis 4: Globalization encourages economic growth.

The index of globalization proposed by Dreher (2006) represents 3 dimensions
of globalization: economic; social and political (Dreher, 2006; Dreher, Gaston
(2008); http://globalization.kof.ethz.ch/). There is a positive relationship between
KOF and economic growth.

ECOKOF is economic globalization. The index is composed of 2 categories:
actual flows and restrictions.

Actual flows involve the following components: trade in % to GDP; foreign
direct investment in % to GDP; portfolio investments in % to GDP, and income
payments to foreign nationals in % to GDP. In restriction, the components consider
are hidden import barriers, mean tariff rate, taxes on international trade and capital
account restrictions.

CULTKOF (cultural globalization) is interpreted as the domination of American
products (Dreher 2006: 1093). The data on cultural proximity are the number of
McDonald's restaurants per capita.

POLTKOF (political globalization) is measured by the quantity of embassies and
membership in international organizations.

5.2. Model Specification.

Growth, =Bq +B4X;; + 0t +m; +¢, 4)

where Growth,, is real GDP per capita, X is a set of explanatory variables. All variables
are in the logarithm form; 1); is the unobserved time-invariant specific effects; 6f cap-
tures a common deterministic trend; g is the random disturbance assumed to be nor-
mal, and identical distributed (IID) with E (g;,)=0; Var (8,~,)=62 =0,
The model can be rewritten in the following dynamic representation:
Growth;, = Growth;,_; +Bg +B1X;; —pB1Xjr_1 + Ot +M; +¢&, (5)

where Growth;, is the real GDP per capita, X is the set of explanatory variables. All
variables are in the logarithm form.

6. Empirical Results. Table 1 presents summary statistics for each variable.
LogECOKOF, LogCULTKOF, and LogPOLTKOF appear to have only little differ-
ences. However, this is not the case for the LogGrowth, LogGDP, LogMIIT and
LoFDI.

Table 1. Summary Statistics

Variables Mean Std. dev. Min Max
LogGrowth -1.20 0.27 -1.47 -0.32
LogGDP 7.01 0.08 6.87 7.15
LogMIIT -0.35 0.37 -2.99 -0.01
LogECOKOF 1.82 0.01 1.79 1.84
LogCULTKOF 1.94 0.01 1.94 1.95
LogPOLTKOF 1.97 0.01 1.97 1.98
LogFDI 5.18 0.25 4.76 5.51
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Before estimating the panel regression model, we have conducted a test for unit
root of the variable. The most important variables such as the economic growth
(LogGrowth), marginal intra-industry trade (LogMIIT), economic and cultural
globalization (LogECOKOF, LogCULTKOF), and foreign direct investment
(LogFDI) do not have unit roots, that is, are stationary with individual effects and
individual specifications.

Table 2. Panel unit root test results

ADF-Fischer Chi square Intercept and trend Probability
statistic

LogGrowth 70.08 0.00
LogMIIT 52.82 0.03
LogECOKOF 58.02 0.01
LogCULTKOF 105.29 0.00
LogPOLTKOF 46.92 0.10
LogF DI 75.43 0.00

In Table 3 we can observe the determinants of growth using GMM-system esti-
mator. The model presents consistent estimates, with no serial correlation (the
Arellano and Bond test for Ar(2)). The specification Sargan test shows there are no
problems with the validity of the instruments used. The Windmeijer (2005) finite
sample correction is used.

The model presents all the significant variables (LogGrowtht-1, LogGDP
LogMIIT,LogFDI, LogECOKOEF, LogCULTKOF, and LogPOLKOF).

The lagged of per capita GDP growth (LogGrowtht-1) is statistically signifi-
cance with a positive sign. This result shows that economic growth is a dynamic
progress. Our results confirm the empirical studies of Barro (1991), Kai and Homori
(2009), Dreher (2006), and Dreher and Gaston (2008).

The initial per capita GDP (LogGDP) is statistically significance with a positive
sign. Our results confirm the empirical studies of Barro (1991), Kai and Homori
(2009), Dreher (2006), Dreher and Gaston (2008), and Leitao (2011).

A positive effect of marginal intra-industry trade (LogMIIT) on economic
growth was expected and the results confirm this, showing that changes of trade
encourage growth. This result is according to Grossman and Helpman (1991) and
Rebelo (1991).

Our results show that the economic growth is positively correlated with all com-
ponents of the index of globalization (LogKOF). This result is according to previous
studies (Dreher, 2006; Dreher and Gaston, 2008; Kai and Hamori, 2009). The coef-
ficient of foreign direct investment flows (LogFDI) is positive and significant. So we
can conclude that FDI promotes economic growth.

The null hypothesis that each coefficient is equal to zero is tested using one-step
robust standard error. T-statistics (heteroskedasticity corrected) are in round brack-
ets. P-values are in square brackets; *** — statistically significant at the 1 % level.
Ar(2) is test for second-order serial correlation in the first-differenced residuals,
asymptotically distributed as N(0,1) under the null hypothesis of no serial correlation
(based on the efficient two-step GMM estimator). The Sargan test addresses the
over-identifying restrictions, asymptotically distributed X2 under the null of the
instruments' validity (with the two-step estimator).
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Table 3. GMM-System

Dependent variable: LogGrowth (real GDP per capita )
Independent Variables Coefficient Expected Sign
LogGrowth,, 0.30 (4.276)*** ()
LogGDP -1.29 (-6.85)*** ()
LogMIIT 0.01 (3.58) *** ()
LogF DI 1.21 (10.01)** )
LogECOKOF 18.30 (12.35) *** ()
LogCULTKOF 11.64 (17.57)*** ()
LogPOLKOF 511 (12.00)** )
C 9.08 (8.38) ***
Arellano-Bond test for Ar(2) (P-value) 0.372
Sargan test 0.89
(P-value)
N 207

7. Conclusions. This paper analyses the link between economic growth and
monopolistic competition. For this purpose we introduce new explanatory variables
as marginal intra-industry trade, foreign direct investment and globalization. The last
variable was analyzed considering 3 dimensions: economic, social and political. The
results indicate that the endogenous models have a greater potential to explain eco-
nomic growth, in particular, the assumptions of imperfect competition. Drawing
from the relationship between economic growth and marginal intra-industry trade,
we presented the GMM -system estimator.

Our findings suggest that economic growth is a dynamic process. The study con-
firms that the exchange of MIIT promotes the growth. The globalization process also
contributes to explaining the growth. Finally, we can refer that foreign direct invest-
ment promotes the growth.

References:

Arellano, M. and Bond, S. (1991). Some Test of Specification for Panel Data: Monte Carlo Evidence
and An Application to Employment Equations, Review of Economic Studies, vol. 58, pp.277-297.

Arellano, M. and Bover, O. (1995). Another Look at Instrumental Variable Estimation of Error-
Components Models, Journal of Econometrics, vol. 68, pp. 29-51.

Aghion, P. and Howitt, P. (1992). A model of growth through creative destruction, Econometrica, vol.
60, pp. 323-351.

Alesina, A., Grilli, V. and Milesi-Ferretti, G. M. (1994). The political economy of capital controls, In:
Capital Mobility: The Impact on Consumption, Investment and Growth, (Eds) L. Leiderman and A.
Razin, Cambridge University Press, Cambridge, pp.289-321.

Ayanwale, A.B. (2007). FDI and Economic Growth: Evidence from Nigeria. African Economic
Research Consortium Paper 165, Nairobi.

Badinger, H. and Tondl, G. (2002). Trade, Human Capital and Innovation: The Engines of European
Regional Growth in the 1990s. ERSA conference papers No. ERSA02P043.

Barro, R. (1991). Economic growth in a cross section of countries. Quarterly Journal of Economics,
100 (2), pp. 223-251.

Blundell, R. and Bond, S. (1998). Initial Conditions and Moment Restrictions in Dynamic Panel
Data Models, Journal of Econometrics Review, vol. 87, 115:143.

Blundell, R and Bond, S. (2000). GMM Estimation with Persistent Panel Data: An Application to
Production Functions, Econometrics Review, vol. 19, pp.321-340.

Brulhart, M. (1994). Marginal Intra-Industry Trade: Measurement and Relevance for the Pattern of
Industrial Adjustment, Weltwirtschaftliches Archiv 130(3), pp. 600-613.

Campos, N. F. and Kinoshita, Y. (2002). Foreign Direct Investment as Technology Transferred: Some
Panel Evidence from the Transition Economies. In: Manchester School, 70(3), pp. 398-419.

ACTUAL PROBLEMS OF ECONOMICS, #3(141), 2013



340 HOBUHU CBITOBOI HAYKU

Damijan, J. P. and Rojec, M. (2007). Foreign Direct Investment and Catching Up of New EU
Member States: Is There a Flying Geese Pattern?, Applied Economics Quarterly,53(2), pp. 91-118.

De Mello, L. R. (1999). Foreign Direct Investment-Led Growth: Evidence from Time Series and
Panel Data. Oxford Economic Papers, 51, pp. 133-151.

Dreher, A. (2006). Does globalization affect growth? Evidence from new index of globalization.
Applied Economics, 38, pp.1091-1110.

Dreher, A. and Gaston, N. (2008). Has Globalization Increased Inequality? Review of International
Economics, 16, pp. 516-536

Dollar, D. (1992). Outward-oriented developing economies really do grow more rapidly: evidence
from 95 LDCs, 1976-85. Economic Development and Cultural Change, 40: 523-4.

Frankel, J. A. and Romer, D. (1996). Trade and growth: an empirical investigation. NBER Working
Paper 5476.

Grossman, G. and Helpman, E. (1991). Quality ladders in the theory of growth, Review of Economic
Studies, vol. 58, pp. 43-61.

Grubel, H. and Lloyd, P. (1975). Intra industry trade: the theory and measurement of international
trade in different products, London: Macmillan.

Hamilton, C. and Kniest, P. (1991). Trade Liberalisation, Structural Adjustment and Intra-Industry
Trade: A Note, Weltwirtschaftliches Archiv, 127, 356-67.

Kai, H. and Hamori, S. (2009). Globalization, financial depth, and inequality in Sub-Saharan Africa,
Economics Bulletin, vol 29 no.3, pp. 2025-2037.

Leitao, N.C. (2011). Tourism and economic growth: a panel data approach, Actual Problems of
Economics vol.9, pp. 343-349.

Leitao, N. C. (2012). US marginal intra-industry trade and country characteristics, Economic
Computation and Economic Studies and Research, 46 (2), 143-153.

Lucas, R. (1988). On the mechanics of economic development, Journal of Monetary Economics,
vol. 22, pp. 3-42.

Mileva, E. (2008). The Impact of Capital Flows on Domestic Investment in Transition Economies.
ECB Working Paper 871, February.

Onaran, 0. (2007). Jobless growth in the Central and Eastern European Countries: A country spe-
cific panel data analysis for the manufacturing industry. Vienna University of Economics and Business
Administration. Working Paper 103, March.

Rebelo, S. (1991). Long-Run Policy Analysis and Long-Run Growth, Journal of Political Economy,
University of Chicago Press, vol. 99(3), pp. 500-521, June.

Rodrik, D. (1998). Who needs capital account convertibility?, in: Should the IMF Pursue Capital
Account Convertibility?, Essays in International Finance 207 (Eds) S. Fischer, R. N. Cooper, R.
Dornbusch, P. M. Garber, C. Massad, J. J. Polak, D. Rodrick and S. S. Tarapore, Department of
Economics, Princeton University, Princeton, NJ, pp. 55-65.

Romer, P. (1986). Increasing returns and long run growth, Journal of Political Economy, vol. 98,
Nes5, pp.71-102.

Schumpeter, J.A. (1942). Capitalism, Socialism and Democracy, New York: Harper and Row.

Solow, R. (1956). A contribution to the theory of economic growth, Quarterly Journal of Economics,
vol. 70, pp. 65-94.

Windmeiger, F. (2005). A finite sample correction for the variance of linear efficient two-step GMM
estimators, Journal of Econometrics, vol. 26, pp. 25-51.

Cratrd Hafgiia no penakitii 25.07.2012.

AKTYAJIbHI NTPOBJIEMW EKOHOMIKU, Ne3 (141), 2013



