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Nuno Carlos Leitao!
LONG-TERM EFFECTS IN INTRA-INDUSTRY TRADE

This study examines the long-term effects of IIT and its components — horizontal (HIIT) and
vertical intra-industry trade (VIIT), applied to the study case of the United States. Using the panel
data approach, the results show a negative correlation between endowments and intra-industry
trade. These results indicate that intra-industry trade occurs more frequently among countries that
are similar in terms of factor endowments. The findings support the thesis that there is no positive
statistical association between HIIT and HO (Heckscher-Ohlin) variables. Our results also con-
firm the hypothesis that trade increases if transportation costs decrease.
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Hyno Kapinoc Jleirao
JIOBITOCTPOKOBMI1 BIIMB BHYTPIIITHbOTAJIY3EBOI TOPTIBJII

Y cmammi docaidxcyemoca 0o6zocmpokxosuii éniue eHympiutnvozaayseeoi mopeieai ma iv
CKAA008UX — 20PU3OHMAAbHOI MA 8EPMUKAAbHOI GHYMPIUHbO2AAY3e601 MOP2i6al — Ha NPpuKiadi
CIIIA. Buxopucmano memoo nameabHuUX OGHUX, 3A Pe3YAbMAMAMU GUSGAEHO He2aAmueHy
Kopeaauito Mixc Kanimaiom ma eHympiuHbo2a.1y3eeor0 mopeieaero. Pezyabmamu exasyroms na
me, w0 eHympiuwHbo2aiy3eéa mopeieasa eiddysacmoca wacmiue Mmixc Kpainamu, wo €
pienozabe3neuenumu pecypcamu. Taxoxc dosedeno cinome3sy npo me, wjo Mixc 20pu3oHMAALHOIO
GHYmMpiWHbO2AAY3€6010 mopeieaelo ma 3minnumu Xexwepa-QOaina HeMae cmMamucmu4Ho
3HAYYW020 NO3uMuU6H020 36°13Ky. Pezyrbmamu marxosxc niomeepoxcyromo, w0 mopeoseavHuii
0bopom 3pocmae npu 3mMeHueHRi 6UMpam Ha MPAHCNOPMYBAHHSL.

Karouoei caoea: eopuzonmanrvHa ma eepmukaibHa enympiuiHvoeanryseéa mopeieas; CIIA;
KOHKYpeHmHI nepesaeu.

Taba. 1. Dopm. 7. Jdim. 36.
Hyno Kapnoc Jlentao

JIOJITOCPOYHOE BJIUSAHUE BHYTPUOTPACJIEBOI TOPTOBJI

B cmamove uccaedyemca 0oazocpounoe eausHue GHYmMpuUOmMpAciegoll Mmop2oeiu u ee
COCMABAAIOWUX — 20PU3OHMAALHOU U 6ePMUKAABHOI GHYMPUOMPACAEBOl MOpP206AU — HA
npumepe CIIIA. Hcnoav3oean menoo naneavHvix OGHHBIX, Pe3YAbINANDL GbIAGUAN HE2AMUGHYIO
Koppeaauuio mexcoy Kanumaiom u euympuompacaegoli mopzoeaeii. Pezyivmamot yxasviearom,
4MO GHYMPUOMPACAE8Asl MOP206AA HAle NPOUCXO0UM MeXCOy CInpaHamu, pagHoobecne1eHHbIMU
pecypcamu. Taxce doxazana eunomesa o mom, 4mo mexncoy 20pU30HMAbHON GHYMPUOMPACAEBOlL
mopeosaeli u nepemennvimu Xexuwepa-Oauna He cywjecmeyem CMAmMucmMu4ecKu 3HA4UMOU
nosumueHnoli cesazu. Pesyasmamot maxice noomeepicoarom, 4mo mopeosulii 060pom pacmem npu
YMeHbuleHUU Pacxo00é Ha MPAHCnopm.

Karouesvie caosa: eopuzonmanvras u eepmuxaivHas eHympuompacnesas mopeoéas; CIIA;
KOHKYDeHmHble npeumyijecmea.

Introduction. This article examines the intra-industry trade (IIT), horizontal and
vertical intra-industry trade of United States with trade partners of NAFTA,
European Union and ASEAN over the period of 1995-2008, using a dynamic panel
data analysis (GMM-system estimator).
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The intra-industry trade has been gaining "fans" in academia since the publica-
tion of Grubel and Lloyd (1975). The evolution and development of literature permit
to reflect on IIT in new areas such as its extension to the marginal intra-industry
trade, the New Geography models, migration and fragmentation.

The main objective of this study is to explain the long-term effects of II'T and its
components — horizontal (HIIT) and vertical intra-industry trade (VIIT).

This paper presents 2 contributions. First, we use the GMM-system estimator
because we intend to evaluate the long-term effects. Second, we use the Kandogan's
methodology; this method is rather new in literature.

As far as we know, dynamic panel data analysis has not been used in the empiri-
cal studies of the U.S. intra-industry trade. However, it is important to refer that in
2007 Faustino and Leitao used the same methodology applied to Portugal.

Most empirical studies of IIT use static panel (Pooled OLS, fixed effects (FE)
and random-effects). These estimators have problems of serial correlation, he-
teroskedasticity and endogeneity of some explanatory variables.

The structure of the paper is as follows. The next section presents the literature
overview and development of hypothesis. In section 3 we present the methodology.
Section 4 shows the econometric model. The final section provides conclusions.

Theoretical background and development of hypothesis. We begin this section by
defining the concept of intra-industry trade. We also present a survey of theoretical
models and mention some of the recent empirical studies. Subsequently we present
the hypothesis to be tested by an econometric model.

The intra-industry trade (IIT) or two-way trade is defined as simultaneous exports
and imports of a product within a country or a particular industry. Greenaway, Hilner
and Milner (1994) and Abd-El-Rahaman (1991) introduced types of its differentiation
(horizontal and vertical). Horizontal intra-industry trade (HIIT) occurs within similar
products. In other words, the products are differentiated by attributes. VIIT intra-indus-
try trade (VIIT) is explained by different quality of products (high and low quality).

The pioneering models of Krugman (1979) and Lancaster (1980) consider a
monopolistic competition with increasing returns to scale to explain the IIT.
Helpman and Krugman (1985) synthesized these type models called Chamberlin —
Heckscher-Ohlin. These models combine monopolistic competition and the theory
of Heckscher-Ohlin (differences in factor endowments and horizontal product dif-
ferentiation). In vertical intra-industry trade we can refer to the contributions of
Falvey and Kierzkowski (1987) and Shaked and Sutton (1984).

Falvey and Kierzkowski (1987) followed Linder (1961) theory. The authors con-
sider that vertical differentiation could be explained by the differences between per
capita incomes. Falvey and Kierzkowski (1987) concluded that countries which are
capital abundant have higher productivity and higher wages.

In the Shaked and Sutton's article (1984) trade is studied in the context of a natu-
ral oligopoly, vertical product differentiation. The IIT is explained by different varieties
of quality products (differences in income distribution: lower income country special-
izing in lower quality products, higher income specializing in quality products).

There are numerous empirical studies of intra-industry trade. We list the recent
research on the topic: Faustino and Leitao, 2007; Tiirkcan and Ates, 2010; Yoshida et
al., 2009; Zhang and Clark, 2009; Chang, 2009; Leitao et al., 2010.
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Faustino and Leitao (2007) examine features and determinants of II'T, HIIT and
VIIT between Portugal and EU15 using static and dynamic panel data analysis. The
findings indicate that Portuguese VIIT increased significantly, that there is evidence
supporting the explanation of VIIT by Heckscher-Ohlin (HO) theory. Portugal has
comparative advantages in the low-quality differentiated products.

The study of Tiirkcan and Ates (2010) shows that VIIT is an important indicator
for international fragmentation of production. The authors demonstrated that out-
sourcing has become an essential part of the U.S autoindustry.

Yoshida et al. (2009) analyse IIT development between Japan and 31 European
countries. The authors find that IIT between European countries and Japan increas-
es with their corresponding Japanese FDI, especially for new EU member countries,
being important to measure a wider range of quality based on relative prices.

Zhang and Clark (2009) investigate HIIT and VIIT for the case of United States.
This study uses both industry and country specific characteristics as explanatory vari-
ables. The study of Zhang and Clark (2009) show that HIIT will have relatively low
factor adjustment costs when compared with the VIIT. The results support the new
trade theories and the traditional theory (Heckscher-Ohlin model).

Chang (2009) examines the main factors of HIIT and VIIT including investment
approaches of a firm in the industry of information technology at Asian, European
and US markets. The results indicate that vertical intra-industry trade is playing a sig-
nificant role at Asian and European markets while horizontal intra-industry trade is
significant in Asia and the US.

The study of Leitao et al. (2010) analyses vertical intra-industry trade (VIIT)
within Portugal's automobile parts and components industry. Leitao et al. (2010) add
new empirical evidence on the international fragmentation of the production process.
As trade partner countries, the authors choose the EU countries, the BRICS, and the
US during the period from 1995 to 2005. According to the authors, automobile pro-
duction in each country promotes higher VIIT of auto parts.

Hypothesis. Hypothesis 1: IIT and HIIT predominate between countries that are
similar in terms of factor endowments.

Hypothesis 1(a): VIIT predominate among countries that are dissimilar in terms
of factor endowments.

According to the literature the expected sign for the variable difference of
income per capita is negative in the models of IIT and HIIT (Hummels and
Levinshon, 1995, Chemspriong et al. 2009, Brulhart, 2009, and Leitao and Faustino,
2009) and positive in model VIIT (Greenaway et al.1994). The recent studies of
Turkcan and Ates (2010), and Leitao et al. (2010) found a positive correlation
between the variable difference of income per capita and VIIT. It should be men-
tioned that the recent study by Zhang and Clark (2009) found a negative relationship
in the model of VIIT for the case study of North America.

Hypothesis 2: There is a positive relationship between lowest value of GDP per
capita and IIT (HIIT and VIIT).

This variable is included to control for relative size effects. According to Helpman
(1987) and Hummels and Levinsohn (1995), a positive sign is expected, which is consistent
with the hypothesis of a positive correlation between the share of IIT (HIIT, VIIT) and dis-
similarity in per capita GDP. The study of Yoshida et al. (2009) confirms this hypothesis.
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Hypothesis 3: There is a negative relationship between highest value of GDP per
capita and IIT (HIIT and VIIT).

This variable is also introduced to control for relative size effects. A negative sign
is expected (Helpman, 1987, Hummels and Levinsohn, 1995, and Greenaway et al.,
1994). The negative sign is consistent with the hypothesis of similarity between the
countries. Leitao and Faustino (2008) found a negative correlation between highest
value of GDP and IIT.

Hypothesis 4: There is a positive relationship between comparative advantages
(inter-industry trade) and VIIT.

Following the literature (Grubel and Lloyd, 1975, and Kandogan, 2003, Lloyd,
2004) we expected a negative sign to II'T and HIIT models, and positive to VIIT
model.

Hypothesis 5: Trade increases when partners are geographically close.

Balassa and Bauwens (1987) argue that IIT (HIIT) will be greater when trading
partners are geographically close. There is a negative relationship between the share
of IIT and geographical distance. Hummels and Levinsohn (1995) found a negative
sign. Zhan and Clark (2009) also found a negative sign for the U.S case. The studies
of Bandinger and Breuss (2008), and Brulhart (2009) also found a negative correla-
tion between geographical distance and trade.

Hypothesis 6: The foreign direct investment influences the volume of trade.

Gray (1988) considers an ambiguous relationship between FDI and IIT.
Greenaway, Hine, and Milner (1994) had a positive sign for the coefficient of this
variable. Markusen (1984) considers that IIT, HIIT and VIIT shares will be positive-
ly associated with a trading partner's FDI inflows. The study of Leitao and Faustino
(2008) demonstrates that FDI and IIT are complementary.

Methodology. It is usual to use the empirical studies using the unit prices of
exports and imports to calculate HIIT and VIIT. This criterion was developed by
Greenaway, Hine, and Milner (1994) and Abd-el-Rahman (1991). This technique
has been criticized by several authors.

Most studies show that vertical intra-industry trade is inflated, when using the
criterion of Greenaway et al. (1994).

The present study uses the methodology of Kandogan (2003) for separating IIT
into its components (HIIT and VIIT). Grubel and Lloyd (1975) show that products
are similar in HIIT and products with different types of quality are VIIT. A large part
of total trade (TT) in industry is inter-industry trade (INT). Kandogan's methodolo-
gy is summarized below:

TT, =X, +M, (D
T, =TT, =|X, - M,|| ()

INT, =TT, -IIT, (3)

HIIT; =ZQ<fk +M; _|Xik _Mik|) C))
VIIT, =IIT, —HIIT, ®)

Data collection and analysis. Intra-industry trade, vertical and horizontal intra-
industry trade between United States and NAFTA, European Union and ASEAN for
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the period between 1995 and 2008 are constructed from the OECD at the five-digit level
of the Standard International Trade classification (SITC) in USD. Other explanatory
variables are taken form World Development Indicators of the World Bank.

The estimator used (GMM-SYS) allows researchers 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-dif-
ferenced GMM (GMM-DIF) estimator and the GMM system (GMM-SYS) esti-
mator. The GMM-SYS estimator is a system containing both first-differenced and
levels equations. The GMM-SYS estimator is an alternative to the standard first-dif-
ferenced 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 have cor-
rected standard errors of Blundell and Bond (1998, 2000). The GMM system esti-
mator that we report was computed using DPD for OX (Doornik et al., 2002).

The GMM system estimator is consistent if there is no second-order serial cor-
relation in the residuals (m?2 statistics). The dynamic panel data model is valid if the
estimator is consistent and the instruments are valid.

Explanatory Variables. Economic differences between countries (DGDP): this is
difference in GDP (PPP, incurrent international dollars) between U.S. and a partner
country:

GDPU.S. _ GDPpartner .

MinGDP: this is the lowest value of GDP per capita (PPP, in current interna-
tional dollars) between U.S. and a partner country:

Min(GDPYS ,GDP"™"""),

MaxGDP: this is the higher/highest value of GDP per capita (PPP, in current
international dollars) between U.S. and a partner country:

Max(GDPY S ,GDP"*™™").

INT: this is inter-industry trade, this proxy explains the comparative advantages.
DISTxDGDP: this is geographical distance multiplied by the DGDP between
the U.S. and a partner country.
FDI is the foreign direct investment inflows.
Model Specification
Vi =Bo+ B Xy +0t+n; +&;, (6)

where yit is the intra-industry trade (//Tit) horizontal /IT (HIITi) and vertical /IT (VIlTi),
X is the set of explanatory variables. All variables are in the logarithm form; hi is the
unobserved time-invariant specific effects; ot captures a common deterministic trend;
&it is a random disturbance assumed to be normal, and identical distributed (//D) with
E (et) = 0; Var (et) =o? > 0.

The model can be rewritten in the following dynamic representation:

Yie = PY i1 + BiXip = pBi Xy + 8L +1; + € @
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Empirical results. In Table 1 we can observe the determinants of IIT, HIIT, and
VIIT using GMM-system estimator. The models present consistent estimates, with
no serial correlation (m1, m2 statistics). The specification Sargan test shows that there
are no problems with the validity of instruments used. The GMM system estimator is
consistent if there is no second-order serial correlation in the residuals (m2 statistics).
The dynamic panel data are valid. We used the criterion of Windmeijer (2005) to
small sample correction.

Table 1: GMM-system estimates

Variables 11T HIT VIIT
Coefficient Coefficient Coefficient
Log(ITT;HIIT, VIIT) ., 0.104 (7.06)™** 0.193 (3.69)*** 0.138 (850)***
LogDGDP -0.062 (-8.07)*** -0.058 (-4.76)*** 0.052 (13.9)***
LogMinGDP 0.060 (8.65)*** 0.053 (4.77)*** 0.053 (16.5)***
LogMaxGDP 0.035 (5.77)*** 0.028 (2.42)** 0.052 (6.85)***
LogFDI 0.076 (10.6)*** 0.106 (5.02)*** 0.031 (1.13)
LogINT -0.053 (-5.09)*** -0.017 (-0.558) 0.148 (9.75)***
LogDISTxDGDP -0.251 (-8.08)*** -0.233 (-4.75)*** 0.211 (14.0)***
C -1.476 (-1.42) -2.562 (-0.185) 0.02 (1.36)
M1 -1.321 [0.186] -0.6754 [0.499] -1.639 [0.101]
M2 0.2835 [0.777] -0.1636 [0.870] -0.8042 [0.421]
Sargan 2.206 [1.000] -2.549 [1.000] -1.851 [1.000]
Df=263 Df=263 Df=263
Observations 234 234 234

T-statistics (heteroskedasticity corrected) are in round brackets. The null
hypothesis that each coefficient is equal to zero, is tested using second-step robust
standard error. T-statistics (heteroskedasticity corrected) are in round brackets.
***indicates statistically significance, respectively at the 1% level.

P-values are in square brackets. Year dummies are included in all specifications
(this is equivalent to transforming the variables into deviations from time means, i.e.
the mean across the 14 countries for each period). M1 and M2 are tests for first and
second-order.

The IIT model presents all significant variables (LoglIT:1, LogDGDP,
LogMinGDP, LogMaxGDP, LogFDI, LINT, and LogDISTxDGDP). The instru-
ments in levels used are LoglIT:1(3,8), LogDGDP (3,8), LogINT(3,8) for first dif-
ferences. For levels equations, the instruments used are first differences all variables
t-2. The results confirming the theoretical forecast proposed by the literature with
exception the lowest value of GDP per capita (LogMinGDP). Our results show that
United Sates IIT is negatively correlated with factor endowment (LogDGDP).

According to the theoretical model (Linder, 1961) we can conclude that coun-
tries which have similar demands will trade similar products. The study of Tiirkcan
and Ates (2010), and Brulhart (2009) also found a negative sign. The recent studies of
Ferto and Soos (2008), and Leitao and Faustino (2009) found a positive sign.

Our model of IIT also shows that inter-industry (LogINTER) is negatively corre-
lated with IIT, this result is in accord with Grubel and Lloyd (1975), and Lloyd (2004).

A negative effect of the geographical distance (LogDISTXDGDP) on bilateral
IIT was expected and the results confirm this, underlining the importance of neigh-
bour partnerships for all trade. Zhan and Clark (2009), Brulhart (2009) also found a
negative sign for this.
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The HIIT model presents 6 significant variables (LogHIITw1, LogDGDP,
LogMinGDP, LogMaxGDP, LogFDI, and LogDISTxDGDP). The instruments in
levels used are LogHIIT:-1(3,8), LogDGDP (3,8), LogINT(3,8) for first differences.
For levels equations, the instruments used are first differences all variables t-2. The
lagged dependent variable is positive. The results reinforce the previous estimates.
Once again we find the expected results in the literature.

For the model of VIIT all explanatory variables are significant at the 1% level
(LogVIITt1, LogDGDP, LogMinGDP, LogMaxGDP, LogINT, and LogDISTxDGDP),
with exception of FDI. The instruments in levels used are LogVIIT:w1(3,8),
LogDGDP (3,8), LogINT(3,8) for first differences. For levels equations, the instru-
ments are used all variables t-2 for first differences.

The difference between per capita incomes, in logs (LogDGDP) presents a pos-
itive sign. This result is according to literature (Gross and Helpman 2005; Kimura et
al., 2007, and Wakasugi, 2007. Our findings suggest that VIIT predominate between
countries with different factor endowments. Tiirkcan and Ates (2010) found a posi-
tive correlation for Turkish VIIT.

Following the empirical model of Helpman and Krugman (1985) and Hummels
and Levinsohn (1995), the study also includes 2 variables to control the relative size
effects. The variables are statically significant, but only the lower value of GDP
(LogMinGDP) has an expected sign.

The positive influence of inter-industry trade (LogINT) on IIT is confirmed.
Grubel and Lloyd (1975), Kandogan (2003), Lloyd (2004) suggest a positive sign for
VIIT model.

The geographical distance (LogDISTxDGDP) presents a negative correlation
confirming the results of Chemspriong et al. (2009), Bandiger and Breuss (2008),
Kimura et al. (2007), and Clark (2006).

Conclusions. The main objective of this study was to analyze long-term effect of
IIT and its components — horizontal (HIIT) and vertical (VIIT) intra-industry trade.
For this the manuscript examined the intra-industry trade (IIT), horizontal and ver-
tical intra-industry trade of the US with trade partners of NAFTA, European Union
and ASEAN over the period of 1995-2008, using a dynamic panel data analysis
(GMM-system estimator).

The variable (LogDGDP) used to evaluate the relative factor endowments shows
that IIT and HIIT occurs more frequently among countries that are similar in terms
of factor endowment.

Our results also show that the VIIT is explained by different factor endowments.

The variable of foreign direct investment (FDI) is according to the dominant
paradigm, i.e, there is a positive relationship between FDI and IIT. The results show
that FDI and trade are complementary.

The variable (LogINT) is used to analyse the inter-industry trade (Grubel and
Lloyd 1975, and Kandogan, 2003) according to the literature. Vertical IIT is
explained by comparative advantages; i.e there is a positive relationship between INT
and vertical IIT (Lloyd, 2004). This is in accordance with the neo-Heckscher-Ohlin
trade theory, which also explains VIIT by comparative advantages.

The literature attributes a negative sign to geographical distance, i.e. trade
increases if partners are geographically close. Our findings support this hypothesis.

ACTUAL PROBLEMS OF ECONOMICS, #8, 2011



HOBUHU 3APYBIDKHOI HAYKU 397

The study has however some limitations. In the future we need to include other
control variables such as economic freedom, cultural similarity and globalization.
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