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countries by using time series data from 1971 to 2010. We extend the
cross—country static panel analysis to a dynamic model to capture the
persistent effect of trade liberalization for a longer period. The results of
static and dynamic panel analyses are consistent in that trade
liberalization, that is, exposure to exports and imports, is not a critical
factor of economic growth and productivity improvement in ASEAN
countries. In addition, we examine the causal relationship between exports,
mmports, and economic growth based on a Vector Error Correction model,
Granger causality test, and Generalized Impulse Response Function(GIRF)
analysis. The results show there is weak evidence in support of the
export-led as well as import-led growth hypothesis—instead, a
growth-led trade pattern is distinct in most ASEAN countries. In addition,
GIRF analysis reinforces the internally driven growth hypothesis that
economic growth in ASEAN countries is driven by internal factors rather
than international trade.

= Key words: Trade Liberalization, Economic Growth, Static and Dynamic
Panel Analysis, Vector Error Correction Model, ASEAN Member
Countries

[ . Introduction

International trade has been considered one of the crucial factors
affecting economic growth. Numerous studies have analyzed the
relationship between trade liberalization, industrial productivity, and
economic growth. Among them, the hypothesis of trade inducing
economic growth has been supported strongly in the context of the
newly developing East Asian countries. However, previous studies on

other countries and regions show divergent results. That is, the role
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of international trade as a decisive factor in sustaining economic
growth is under heated debate and has empirically been a persistent
source of controversy.

On the one hand, many economists argue that trade openness, and
therefore trade liberalization, i1s a driving force to achieve rapid
economic growth.) This argument is in line with the belief that
enhanced trade raises a country’s output, creates employment,
encourages technological innovation, increases economies of scale, and
extends markets(Anderson & Babulla 2008; Dollar & Kraay 2003;
Bhagwati & Srinivasan 2002).

However, the broad consensus on the direct and positive relationship
between trade and economic growth is not free from criticism. For
instance, Greenwald and Stiglitz(2000) examine the impact of free
trade on economic growth and show that restrictive trade regimes
enhance rather than impair economic growth. Similarly, Yanikkaya
(2003) argues that countries imposing trade barriers grow faster than
those allowing free trade. Rodriguez and Rodrik(2001) argue that
evidence from the best performers in the East Asian and worst
performers in the Latin American and Sub-Saharan African countries
has influenced scholars and international organizations to conclude
naively that greater trade openness considerably leads to increased
economic growth. Moreover, Rodriguez and Rodrik point out the
critical reviews of regression results confirming the unstable and

msignificant direct and causal relationships between trade openness

1) Specifically, Bhagwati and Srinivasan(2002) argue that trade openness enhances
economic growth and plays a significant role in poverty reduction. Dollar and
Kraay(2003) indicate that increased trade openness is directly concomitant with
greater economic growth, suggesting that countries open to international trade,
referred to as “globalizers,” grow faster than closed economies. In addition,
numerous previous studies show a significant relationship between trade and
economic growth. For further details, see Bruckner and Lederman (2012), Berg
and Krueger(2003), Warner(2003), and Frankel and Romer(1999).
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and economic growth. Most importantly, Rodriguez(2007) points out
that openness to trade is not a game changer. Attempting to explain
rapid economic growth, previous studies found results of positive
correlation between openness to trade and growth that were due to
pitfalls of cross—country regression and measurement errors?).
Furthermore, the rapid economic growth recorded in the East Asian
miracle countries in contrast to the gradual growth in the rest of
Asia, including the Association of Southeast Asian Nations(ASEAN)3)
and Latin American countries, inspired several economists to
acknowledge the vital role of international trade in economic growth.
Most of the ASEAN member countries have recently achieved
relatively stable economic growth along with increasing trade
opemness. However, unlike in the case of the East Asian miracle
countries, the nexus between trade and economic growth in the
ASEAN countries remains an unsettled issue. Therefore, the analysis
of the trade and growth nexus across countries as a whole and in the
ASEAN countries in particular needs further scrutiny. This analysis is
required chiefly because of the distinct nature of the trade and
economic structure of the ASEAN countries, with a narrow export
earnings base, exports of primary agricultural products, high import
dependence, and underdeveloped infrastructure and financial markets.

2) Rodriguez(2007) argues that previous empirical analyses on the nexus between
trade and economic growth suffer from methodological and analytical issues.
For instance, the indicators of trade openness, sum of exports and imports
ratio to GDP, tariff rate, and trade liberalization, which have been used, are
not efficient measures. Rather, government policies that work parallel to trade
openness measures exist and these determine the country’s outer-oriented
trade policies and potential gains.

3) ASEAN was formed by Indonesia, Malaysia, the Philippines, Singapore, and
Thailand in 1967. Since then, its membership has increased to ten by including
Brunei, Burma(Myanmar), Cambodia, Laos, and Vietham. ASEAN is a
geo—political and economic organization for accelerating economic growth,
social progress, and cultural development among its members.
http://www.aseansec.org. (accessed on April 30, 2014)
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In addition, the ASEAN countries show dismal competitiveness in
international trade eroding the possible gains from free trade. Thus, an
analysis of the relationship between exports, imports, productivity, and
economic growth with focus on country-specific economic features is
crucial to reach sensible findings. Notably, Bhagwati and
Srinivasan(2002) and Jin(2010) suggest that an analysis of the trade
and growth nexus with focus on country-specific features is more
appropriate than relying on cross—country analysis.

In order to explain the relationship between exports, imports, and
economic growth under a Cobb -Douglas production function, we
adopt the necessary time series data for all the ASEAN member
countries. In addition, we run a panel regression analysis between
import penetration (ratio of imports to GDP) and industrial
productivity to scrutinize the trade and growth nexus in ASEAN
member countries. We also examine the relationship between trade
and economic performances using a suitable country—specific analytical
model for static and dynamic panel analysis, the multivariate Vector
Error Correction(VEC) model based on the Granger causality test and
Generalized Impulse Response Function(GIRF) analysis. We then
analyze the long-run as well as short-run causal relationship between
the endogenous variables included in this model. Moreover, our
inclusion of imports to the other potentially important factors of
growth in the course of examining the trade growth nexus will help
us obtain robust results on the ASEAN countries.

For a preliminary cross—country analysis of the nexus between
import penetration and economic growth, we use two panel regression
equation models with the real GDP and Total Factor Productivity
(TFP) growth rates as indicators of economic growth.4

4) Instead of trade shares in GDP, we adopt the import penetration rate as proxy
for trade openness, following Romer(1993) and Jin(2010).
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II. Literature Review

As mentioned earlier, the relationship between trade, productivity,
and economic growth in the ASEAN member countries continues to
be debated. Numerous studies have scrutinized the relationship
between exports, imports, productivity, and economic growth in all or
some of the ASEAN member countries.

For example, Ahmad and Hamhirun(1995) reported the absence of
co-integration between trade and economic growth, denoting the
non—-existence of long—run dynamic relationship between the variables,
except for Singapore, among the ASEAN member countries. In
addition, Ahmed and Hamhirun(1996) found that the absence of a
long-run causal relationship between trade and growth does not
support the Export-led Growth(ELG) hypothesis in all the selected
countries. Rather, they showed a significant reverse causality running
from growth to exports. In short, Ahmad and Harnhirun(1995; 1996)
argued that not much evidence has been found to support a significant
causality relationship running from exports to GDP in Indonesia,
Malaysia, the Philippines, and Thailand. Therefore, they argued that
the rapid economic growth in ASEAN countries was not determined
by export promotion policy but was rather the result of production for
the domestic market, development of the service sector, labor
productivity growth, and the utilization of foreign capital and
technology.

These studies have been supported by Reppas and Christopoulos
(2005), who examined the relationship between exports and growth in
African and Southeast Asian countries, including Indonesia, Malaysia,
Singapore, and ‘Thailand, from 1969 to 1999. They conducted a
country—specific panel co-integration analysis and observed a positive

causal relationship running from GDP to exports.® They specifically
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showed that GDP has a positive effect on export performance in
Malaysia, Singapore, and Thailand. However, this positive relationship
could not be proven for Indonesia. Following this analysis, Reppas and
Christopoulos questioned the effectiveness of export promotion policies
in the African and Asian countries. Importantly, the significance of
export promotion policies appeared to be different for the ASEAN
countries compared to the East Asian miracle economies.

Jin(2010) analyzed the relationship between openness and economic
growth in the East Asian countries of South Korea, Japan, the
Philippines, Thailand, Malaysia, and Singapore through a vector
autoregressive(VAR) analysis. He used the import penetration rate, one
of the indicators of trade opermness and GDP, as a proxy for economic
growth. Jin showed that the positive effect of openness on economic
growth was insignificant in most of the sample countries except for
South Korea. Even in South Korea, the significant effect was not
induced by trade opemness but was the result of increasing capital
goods imports from the accumulation of investment in capital as
endorsed by the government. The insignificant impact of trade
openness on economic growth in the other countries shows that trade
openness was not the main factor that determined the rapid growth in
the East Asian countries. Jin stated that the rapid growth in the East
Asian countries was induced by persistent government interventions,
as in South Korea, for example.

Hussin and Saidin(2012) analyzed the impact of trade openness,
foreign direct investment(FDI), and capital formation on economic
growth during 1981 to 2008 in four ASEAN countries, Indonesia,
Malaysia, Thailand, and the Philippines. They used fixed-effects panel

5) Cetintas and Barisik(2008) found evidence of causality running from enhanced
economic growth to exports for thirteen transitional economies. They also
revealed that bi-directional causality existed between imports and economic
growth whereas uni—directional causality runs from output growth to exports.
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analysis for a cross—country analysis and Ordinary Least Squares
(OLS) method to observe the country-specific effects. Their
cross—country analysis showed that trade openness as well as FDI
and capital formation significantly induced economic growth in the
four ASEAN countries. However, their country—specific analysis
showed different results. Following this analysis, Hassan and Saidin
argued that trade openness had a positive effect on economic growth
in Malaysia and Thailand, although the correlation was insignificant.
In contrast, they found that trade openness impeded economic growth
in Indonesia and the Philippines, although the relationship was
significant only for Indonesia.

The aforementioned studies focusing on ASEAN countries suggested
little evidence of the relationship between trade openness and
economic growth, but showed rather robust evidence of reverse
causality. Since most previous studies focused on exports and growth,
directly overlooking another important variable, imports, we explicitly
consider the import penetration rate as a proxy for trade openness and

examine country-specific growth paths.

Il. Empirical Analysis and Results

1. Data and Methodology

The data used in this paper were obtained from the 2012 United
Nations Conference on Trade and Development(UNCTAD) database.
The annual data for 1971 -2010 include the real GDP(GDP), labor
force(LAB), and real gross capital formation(GCF) as proxy for
capital; exports(EXP), imports(IMP), and the import penetration
rateMMPET) denoting the import ratio to GDP as proxy for trade
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liberalization; and the total factor productivity TFP) calculated using
the Cobb -Douglas production function. All the variables are
transformed into constant terms based on the year 2000 price level. In
addition, we transformed the data into natural logarithms. Note that
the same consideration applies for the subsequent sections as well.

First, we consider trade opemness and economic growth in the
ASEAN region as a whole—namely, whether a common growth
pattern exists among all the member countries based on static and
dynamic panel data analysis. We then examine the growth pattern of
each ASEAN member country independently to find the
country—specific growth paths based on a VEC model.

2. Static and Dynamic Panel Data Analysis

We construct two different regression equations to capture the
effects of international trade on economic and productivity growth. We
first consider the GDP growth rate and then the productivity growth
rate, based on the Cobb-Douglas production function, as the
dependent variable. The static GDP growth equation is

@
AlnGDP,, = p;+ B3,AInGDP;, _ | + B3 AlnLAB;, + 8,Aln GCF},
+ 0, AInMPET,, +e,,

where Aln GDP, denotes the first difference of logarithmic value of

country i's GDP at t. AlnGDP;,_, is the first lag of AlnGDP;, .
AlnLAB, AlnGCF, and AlnMPET  represent the first difference

of logarithmic value of the number of workers, gross capital formation,

and import penetration rate, respectively; e, is an error term; and gy,

1s a fixed parameter that captures country—specific heterogeneity in a
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fixed-effects model.6)

A higher import penetration rate is assumed to not just influence an
economy at one single point of time but also to persist through
several years, which can be described as cumulative effects. Therefore,
the lagged values of the import penetration rate must be added to
accommodate the cumulative effects. We modify equationd to obtain a
dynamic GDP growth equation based on the cumulative effects of

trade liberalization:

@
AlnGDP,, = By, + ByAInGDP,,_ | + B, AlnLAB;, + 3,Aln GCF,,

k
+ Y18,  AInMPET,

it— s
s=0

+e;

Equation@ assumes that changes in the import penetration rate for
the period (¢t — k) to ¢t have an impact on economic growth during
period t. In other words, an increase in this rate at a specific time is
assumed to have a long-run impact on GDP, lasting for more than a

k
year. Hence, »,03,_, represents the cumulative effects of economic
s=0
growth shock caused by an increase in the import penetration rate.

To determine the optimal lag lengths at which this rate influences

the dependent variables, we adopt the error correction-based panel

cointegration test and use the Akaike Information Criterion(AIC) with

the Bartlett kernel window width set subject to 4(%)2/ 9 where T

denotes a time-series dimension(Persyn & Westerlund, 2008). The

panel cointegration test suggests approximately four lags as an Akaike

6) Since we reject the null hypothesis of no correlation between the explanatory
variables and the individual-specific effect following a Hausman test result, we
adopt a fixed-effects model. In addition, we take the first difference of all data
series to control for unobserved heterogeneity.
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optimal lag length and gives results similar to the Bartlett kernel,
which produces approximately 3.3 lags. Thus, we adopt four lags as
the optimal lag length for the import penetration rate.

In addition, the effect of trade openness on economic growth can be
examined from the relationship between trade openness and the TFP.
We estimate the TFP using the transcendental logarithmic production
function AlnY;, = aAlnL;, +yAlnK;, +¢,,, where Yit is the output

of country 1 at time t, Lit represents labor input, Kit is the capital
mput of country 1 at time t, a and y are the output elasticities of
labor and capital respectively, and the residual of the productivity
growth formula € denotes the TFP. Thus, the impact of an

Increasing import penetration rate on estimated TFP can be analyzed
from equation@):

©)
TFP;, =B+ 8, TFP;, |+ BsAInMPET,, +¢;,

where TFP denotes the TFP of country i at time t and 7FP;,

represents the first lag of the TFP. Subsequently, we apply the
assumption of persistent import penetration effects to equation® to

obtain

@ k
TFP;, = B,,+ By, TFP;,_+ Y, 3, ,AlnMPET,

it— s
s=0

+ €

k
where Y, 3,  , AlnMPET,,_, represents the cumulative effects of

s=0
previous import penetration level on the TFP. Thus it denotes the
dynamic effects of trade liberalization on independent variables. The

panel data analysis results shown in Table 1 provide the impact of
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the import penetration rate on economic growth, represented by GDP

and TEFP growth.

<Table 1> Effects of Import Penetration Rate on GDP and TFP?)

Dependent Variable: Dependent Variable:
Variable Static Dynamic Static Dynamic
Effects: Effects: Effects: Effects:
Equation @ Equation ® Equation ® Equation @
0.334" 0.305™"
AlnGDP(-1) (0.042) (0.045) -
0.612" 0.490™
AlnLAB (0.240) (0.224) -
0.137"" 0.135" _
AlnGCF (0.137) (0.013)
B 0.278™ 0.255™"
TFP(-1) 0.048) 0.051)
-0.063"" -0.051""
AlnMPET (0.015) - (0.014) -
4 Sk sk
y -0.044™ -0.024
3.0 AnMPET,,_, (0.001) (0.001)
R? 0.427 0.418 0.222 0.245
DW statistic 2.088 2.014 1.952 1.908

* Notes: 1) The intercept is included but not reported.
2) Robust standard errors are in parentheses.

3) #xx and ** indicate that the estimated coefficients are statistically
significant at 1% and 5%, respectively.
4) The values in parentheses for cumulative effects

4
( E B JAIMMPET,, ) denote p-values for the Wald test.
5s=0

As shown in the second column, the coefficients of labor and capital

7) Instead of import penetration rate, when we adopt a trade openness ratio (the
sum of exports and imports relative to GDP), control variables lose their

statistical significance even if they have expected signs. Thus it is necessary
to conduct the country specific analysis.
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have the expected signs and are statistically significant, which is in
line with most of the previous studies. Specifically, a 196 growth in
labor and capital would increase the GDP growth rate by 0.612% and
0.137% respectively in a static effects model.

However, the estimation results show that the import penetration
rate is negatively correlated with the GDP growth rate. A 1% increase
in the former leads to a 0.063% decrease in the latter at any given
point in time. In addition, the results of the relationship between the
TFP growth and import penetration rate in the fourth column of the
table show similar findings. A higher import penetration rate
negatively affects the TFP. Specifically, when the import penetration
rate increases by 196, the TFP would decrease by 0.051%.

Although the coefficients of cumulative effects
(i} B,_ AInMPET, _,) in dynamic effects models become smaller
s=0
in absolute terms, the regression results are consistent with static
effects analysis. Thus, we might say that increasing imports
persistently could discourage economic growth, although this negative
effect 1s seen to decrease in ASEAN countries in the long run.

Contrary to the numerous empirical studies supporting the nexus
between trade and economic growth in the newly developing East
Asian countries in particular, we find that market liberalization, which
leads to more imports, fails to lead to economic growth and
productivity improvement in ASEAN countries.d)

8) For instance, Lawrence and Weinstein(1999) suggest that a principal factor for
improving productivity in Korea and Japan is the opening up of markets and,
thus, imports. Lee and Kim(2003) contend that a 196 increase in import growth
rate leads to a 0.1196 gain in total factor productivity in Korea. It is generally
believed that market liberalization leads to improvement in productivity by
influencing intangible assets, such as human capital and technological
advancement(Grossman and Helpman 1991). Further, Dunning(1993), Blomstrém
and Kokko(1996), and Caves(1996) provide empirical evidence that competition
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The overall panel regression results show limited evidence of rapid
economic growth through trade liberalization in ASEAN countries.
Instead of encouraging economic growth, trade liberalization has
slightly reduced economic growth and productivity in ASEAN
countries. In fact, this correlation is seen to be consistent in the long
run. According to Ahmad and Harnhirun(1996), the rapid economic
growth in ASEAN countries has been dominantly supported by
“internally generated” mechanisms rather than by trade mechanisms
such as export promotion. The growth of the domestic economy has
been a major factor for the development of ASEAN countries rather
than trade performance. In the following section, we conduct a
country—specific analysis of the ASEAN countries by using the VEC
model and Granger Causality test.

3. Estimating a Multivariate Vector Error Correction Model
and Granger Causality Test

(1) Unit Root and Co-integration Test

Before we embark on the empirical analysis of the time series data,
let us first check the stationarity of this data by adopting the
Augmented Dickey Fuller(ADF) test. The main purpose of this test is
to circumvent spurious regression results that are common in time
series data analysis. As Table 2 shows, the data series adopted are
non-stationary at level but stationary at first difference. Thus, we use
the first difference of the variables for this study.

and learning through market liberalization contribute to growth in productivity.
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<Table 2> Augmented Dickey Fuller Test for Unit Root

Country

. Camb  Indone Malay Myanm  Philippin  Singap ; Vietna
Variable  BUMei oy g LAOS g ar es ore  Thalland T

S

Levels

. 2830 -3412 -1.98 089 282 0541 -2.310 -1.992 -1.541 2313
LoGDP (010) 0060 (059 O (0I1) 097 (030 05 O™ 0417

0®l 344 3%l H66 086 23BO( 123 314 260 1R
LolAB — (g9p) (0069 (OO0 (0002 (0999 0420 (099 (0113 02 (0915

2506 2233 2304 2000 226 0623 -3486 2910 -1.610 -2.034
LoGCF (034 049 042 05) 04 09 0% 0171 07 050

2663 -2463 2274 230 -04% 231 -32%6 2522 -0630 -1.881
LoEXP  (026) (033 0430 03® 0% 03 006 0316 097 (065

226 2245 2625 266 -180 4525 -3403 -2.200 -1.927 -1.418
LolMP (04%6) 042 O0Z) 0Z) 067 00 006 045 062 0810

First Diflerence

4018 -4.391 -4626 524 6197 -30% -3692 4902 -3803 4737
LoGDP - (016) (0006 (0003 (000D  (0O00) (012D (0085 (OO (002D (0002

6421 69 1666 908 2016 033 2502 350 2187 -38%7
LolAB - (000) (00000 (077 (000 (050 (0% (0307 ) 0480 (00D

. =7.031 -74%6 4547 7471 5573 -3324 4316 7711 520 6819
LoGCF - 000) — (0000) (000  (QO0D)  (0000) (0077 (0OO®)  (WOOD) (00D (0.000)

B 4XB 68 69 620 5T 61 526 612 707
LoEXP oz (0008)  (000)  (0000)  (0000)  (0OOD)  (0000)  (000D)  (QOOD)  (0.000)

-3116 5350 5362 1208 5740 4915 =399 5921 5640 7604
LolMP (0118)  (0000)  (O00D)  (0OOD)  (OOO) (002 (0019 (QOOD  (O0D)  (0.000)

* Notes: p-values of the Augmented Dickey Fuller test are in parentheses.
Critical values are -396(1%), -341(5%), and -3.13(10%) with
constant and trend.

* Source: Davidson and MacKinnon(1993) as cited in Hill, Griffiths, and
Lim(2012).

From co-integration tests, we determine the validity of the long-run
relationships between the variables, given that all the variables are
non-stationary at level. If the series are co-integrated, even if the
variables are non-stationary at level, a long-run relationship exists
between them(Johansen 1933).9 The purpose of identifying the

9) Moreover, to determine the number of co-integrated vectors, Johansen(1938)
suggests two tests, the trace test and maximum eigenvalue test. The trace
test examines the hypothesis of most r co-integrating vectors whereas the
maximum eigenvalue test examines the hypothesis of r+l co-integrating
vectors(Maddala and Kim 1998). With regard to choosing the test for
predicting the number of co-integrating vectors, Johansen and Juselius(1990)
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co-integrating vectors is therefore to confirm the long-run relationship
between the variables in the model. In addition, a co-integrated
relationship between the variables would help us choose between the
VAR and VEC models for efficient estimation and forecasting(Hill,
Griffiths & Lim 2012, Maddala & Kim 1993; Johansen & Juselius
1990). In this study, we use the Johansen co-integration test to
examine whether the variables are co-integrated and, if they are, to

identify the order of co-integration.

<Table 3> Johansen Co-integration Test for ASEAN Countries

Co-i Country

ol P - - -

ntegr  grunei Camb Indpn Laos Ma_lay Myan  Philippi  Singap  Thaila Vietna c

ating odia esia aia mar nes ore nd m (5%)

rank ©)
() TraceStatistic(CriticalValue)

rone 18957 1AM 19437 2A648 0818 BLIG 1050 X1 2Z6M8 1P0B pe
" 00000  (Q000)  (000D)  (0000) (00000 (00CO)  (0000) 003D Q00D (0000) ’

= 126 1863 11952 148 1284 127115 63463 L3O 1R/ 100 ooy
00000  (0000)  (0O0D)  (0000)  (000D)  (00CD)  (000D) 01%) Q00D (0000 !

=2 64303 K% RWEO 0B 6736 WHL 00 0L B2B DI e
000)  (O000)  (Q000)  (0000)  (000D)  (O00D)  (OO2D) (039 (0000 (0.000) "

=3 2165 A BX HI BB BEH 7437 9561 DT R e
) 00000 (000D  (Q00D)  (0000)  (QOCD) Q0D (0520 (316 QoD (1) ¢

=4 017 0124 9562 9163 8548 13261 0421 0101 2170 0001 384
0007 (O 002 (00D  (000)  (000)  (0516) Oom) 014D 90

N\ —mmx Satistic (Chitical Vlue)
rFone 66927 TLISS  7TASR 60806 11732 1AM 46000 042 BEO OB

U000 0 @) 00 @) @) OMD (01 000 oo o8
L BT BeR G E30 B0 RIB LB ASB  BAD WAL oo
©00) OO0 OO 000 OMD  O0m) 01 02 0m0 00 2
L BT DA AW BE DR AS UG L D BB .
000 WD Q04 O  ©OWmD OO0 005 0®H 0w o -
Ly DOV 196M  BUL BB KM M 06 90 BIT LB
000) O 00D O 0000  00m  O8n  OZ0  0on 01
L 07 AT 9T 918 858 BB 0@l 00l 210 001 g
000 O® @) Q2 000 08D 0516  OBD 014D 090

* Notes: Values in the table are Trace and Maximum Eigen test statistic and
P-values in parentheses. C(5%) are critical values at 5% level of
significance. * denotes rejection of the null hypothesis of no
co-integration.

suggest that the latter test is definitely efficient.
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Table 3 reports the results of the Johansen co-integration test for
the ASEAN countries included in this study. For all the ASEAN
member countries, the null-hypothesis of “no co-integration vectors”
1s rejected by the trace test and maximum eigenvalue test.
Accordingly, the test robustly reveals the existence of long—run
dynamic relationships between the variables at a conventional level of
significance. Importantly, this result shows that the VEC model can be
adopted for further scrutiny of the dynamic relationships between the

co-integrated endogenous variables.
(2) Multivariate VEC Model and Granger Causality Test

As confirmed by the Johansen co-integration test, the existence of
co-integration vectors in the same level of order determines the type
of model to be used, namely, unrestricted or restricted VAR model.
Following Granger(1988) and Maddala and Kim(1998), we first set a
restricted version of the VAR model for optimal estimation results:

®

Y, :ai+_2p3157‘,y;,i+8i
where Y, = (GDP,LAB, GOF, EX P,IMP), a 5<1 vector of non-stationary
variables; «; is a 5x1 vector of constants; p is the number of lags; 0,
is a 5xb matrix of parameters to be estimated; &, is a 5x1 vector of e
rror terms; and 7 denotes the number of co-integrated equations. Equa
tion® can be transformed to a VEC model with co-integrating rank

(r) as follows:
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@ p—1
AYt:ai"'Mﬂthl"#ZUiAYtﬂ'ﬁ'St
i=1
where the error correction coefficient p and co-integrating vector g3
are (p xr) matrices; AY, is the differenced endogenous variables of
AGDP,, ALAB,,AGCF,,AEXP, and AIMP,; and «; denotes a
vector of constants.

In the above VEC framework, AGDP,, ALAB,, AGCF,, AEXP,
and AIMP, are influenced by long-term error correction terms
(uBY,_,) as well as short-term differenced lagged variables of
AGDP, ,,ALAB, ;,AGCF,_, AEXP,_, and AIMP,_,. As
opposed to unrestricted VAR, where Granger causality could emerge
from lagged differenced endogenous variables, in a restricted VAR, an
additional channel exists through which the Granger causality could
emerge, the error correction term(Maddala & Kim 1999).

The error correction term(ZC,_ ;) represents the long-run causal
relationship between the co-integrated variables of the estimated
model(Lutkepohl 2005, Maddala & Kim 1998). According to Johansen
and Juselius(1990), the error correction term can be interpreted as the
speed of adjustment of deviation of the dependent variables from their
long-run values.

In a nmultivariate model, the Granger causality test determines the
short-run causality between endogenous variables whereas the error
correction term depicts the long—run causal relationship. A VEC model
for co-integrated variables is estimated from the annual data for the
ASEAN member countries to examine the short-run and long-run
causal relationships between the co-integrating variables. We show
the short-run causal relationship by the coefficient of individual
variables and the long-run relationship by the significance of the error

correction term at a conventional level of significance.
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<Table 4> VEC Model Based Granger Causality Test

Country oepend EC_ |, |ALnGDP | ALnLAB |ALnGCF |ALnEXP |ALnivp
Variable
GDP | 0121+ - 6012 8760 6661 1623
Labor | 00003 | 1041 - 1005+ | 1363 | 18946
Brunei | Capital | 288+ | 3154 3727 - 6146 2529
Exports | 2586+ | 6064 | 9634 | 13759+ - 95405
Tmports | 25115+ | 3378 4372 1377 312 -
GDP 06% - 276 4933 0937 1641
Labor | 0002+ | 4219 - 3334 392 24%6
Cambodia | Capital | 5109+ | 11527+ | 8241% - 6950 8043+
Exports | -0.730 3537 3788 3412 - 7203
Tmports | 0906+ | 3071 337 132 9190 -
GDP | 0473w - 3361 2087 1084 23%
Labor | 000+ | 3074 - 2190 0176 7440+
Indonesia | Capital | -4587 2000 | 9501 - 132 2363
Exports | 26600+ | B758w+ | 25,3970 | 10477k - 6004
Tmports | 0660+ | 5354 6,750+ 358 3080 -
GDP 1541+ - 1416+ | 09% 133 0194
Labor | -0003 5515 - 1403 185 2506
Laos Capital | 5163+ | 605 6724 - 13161 | 559
Exports | 15367+ | 10606+ | 13418 | 12801+ - 2696
Tmports | 19788+ | 12627+ | 16087+ | 12727+ | 4307 -
GDP ~0.089 - 2878 0984 1252 0701
Labor | ~0.000% | 14005+ = 8605+ | 138% | 5611w
Malaysia | Capital | 0742 3423 4353 - 2018 159
Exports | 13734 | 12405+ | 6,668 4514 - 5993
Tmports | 275 3810 1691 13%6 3007 -
GDP ~0.052 - 7084 7550 0738 0906
Tabor | 0002+ | 8336+ - 1897w | 23577ww% | 105015
Myanmar | Capital | 0065+ | 4481 393 - 7661 11430
Exports | 2994 | 6357 | 12569+ | 53% - 8427
Tmports | LI5leer | 7120 | 19460+ | 10240+ | 5119 -
GDP 0177 - 7o50% | 1164 | 13578 | 2640
o Labor 0001 2413 - 26% 17%6 1957
Phﬂ‘gpme Capital | 1326w+ | 11505+ | 17304+ - 11067 | 590
Exports | -0640¢ | 9322 | 1108+ | 16,350+ - 9766+
Tmports | 0278+ | 212%0wwx | 27403+ | 1180w | 7921 -
GDP | 0424+ - 1240 118 0.006 00657
. Labor | -00%2 135 - 0.007 0250 0.040
SINgapor ™ Copial | 02094 1830 0126 - 0633 043
Exports | 0.259 2858+ | 3168 0013 - 1953
Tmports | 0463 2450 2082 0111 2113 -
GDP | 1199w - 14740 | 7845 4707 0977
Thailand | Labor | —0010% | 13625+ - 9497 5373 0531
Capital | 081w | 29610%sx | 1249 - 7333 3351
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Exports 8,032k 4.325 18,0205k 6.49% — 5550
Imports | 2193wk | 23448 | 7.183 10180+ | 147555 —
GDP 1,399 - 301230k | 135500k | 10.868%+ | 25,982k«
Labor 0.009s0kx 8307+ - 20572 | 18 270%x | 11.974%x
Vietnam Capital 1.206% 3.6%4 0.847 — 13.325%#x | 10,5400
Exports 2453 136915k 9,057+ 6.075 - 7542
Imports 3324k 11,031 6.636 5.041 2.326 —
As Table 4 shows, evidence exists for a long—run causal

relationship between exports, imports, and economic growth in Brunei,

Indonesia, and Singapore, as confirmed by the significance of the error

correction term. The error correction terms for Laos, Thailand, and

Vietnam seem to be significant but not with the expected signs.

In addition, the summary of the Granger causality test for the
ASEAN member countries shown in Table 5 supports the ELG and
Import-led Growth(ILG) hypotheses only for the Philippines and

Vietnam.
<Table 5> Summary Results of Granger Causality Test
Long-
run Short-run effects
Country | effects
EC_, | In exrorneop | tnexrmap | LanpLomnapp | LnmirS-maapp
Brunei Yes - - - -
Cambodia - - - -
Indonesia Yes - Yes - -
Laos - - Yes - Yes
Malaysia - - Yes - -
Myanmar - - - -
Philippines - Yes Yes - Yes
Singapore Yes - Yes - -
Thailand - - - Yes
Vietnam - Yes Yes Yes Yes

G
* Note: The arrow (—T>) shows direction of Granger (Gr) causality between

exports, imports, and GDP.




An Empirical Investigation of the “Internally Driven Growth” Hypothesis in ASEAN Countries 185

In contrast, the table shows reverse causality running from growth
to exports for Indonesia, Laos, Malaysia, the Philippines, Singapore,
and Vietnam. This result of reverse causality from economic growth
to exports confirms the vent—for-surplus theory where, according to
Dolado(1993), “as a consequence of the ensuing increase in aggregate
demand, growth may create a situation whereby more of the nation’s
output is absorbed domestically leaving relatively less for exports.”
Similarly, the table shows reverse causality from economic growth to
enhanced imports for Laos, the Philippines Thailand, and Vietnam.

Indeed, the results of the panel analysis as well as the VEC model
are consistent with the previous studies that suggest little evidence
exists in support of the ELG and ILG hypotheses for ASEAN
countries. Specifically, the VEC model and Granger causality test
robustly confirm the existence of internally (domestically) driven
economic growth in ASEAN countries in general. This generalization
is also consistent with the findings of Ahmad and Harnhirun(1996).

(3) Generalized Impulse Response Function Analysis

In addition, we estimate the GIRF for the ASEAN member
countries. The GIRF can help capture the dynamic effect of a
one-time shock to one of the innovations transmitted to the
endogenous variables estimated in a VEC model. Moreover, a GIRF
analysis 1s a conceptual experiment in which the current and future
responses of the variables are interpreted as responses to the impulses
hitting a system(Luktepohl 2005). Long—run dynamic relationships or
correlations between the endogenous variables can be forecasted
(response) from conceptually built positive macroeconomic shocks
(impulses) on the dependent variables based on a VEC model under
GIRF settings.
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We generate a GIRF from the previously estimated VEC framework.

Through the GIRF, a shock to the ‘" variable not only directly
affects the variable but also is transmitted to all the other endogenous
variables (pEIH AY,_.) through the dynamic (lag) structure of the
i=1

VAR framework(Awokuse, 2008, Sharma & Panagiotidis, 2005).
Moreover, a GIRF traces the effect of a one-time shock to one of the
innovations on the current and future values of the endogenous
variables based on experimentally generated macroeconomic shocks.
Accordingly, if the innovations of are contemporaneously uncorrelated,
the interpretation of the impulse response is straightforward such that
the currently generated macroeconomic shocks, the impulse of one
Standard Deviation(SD), will generate the forecast of the current and
future values of the endogenous variables’ responses(Luktepohl, 2005;
Sharma & Panagiotidis, 2005).

Accordingly, the estimates of the GIRF for the ASEAN countries
show weak evidence of a relationship running from exports and
imports to economic growth—that is, the absence of the ELG as well
as ILG hypothesis(see Figure 1). However, the causality running from
enhanced growth to exports and imports seems to be positive,
although at a steady state and fluctuating for most of ASEAN
member countries. Thus, the results from GIRF reinforces the results
of the Granger causality test based on the VEC model, which shows
the existence of growth-led trade in most, if not all, ASEAN member
countries.

Possibly, we can generalize and state that economic growth in the
ASEAN member countries 1s generated internally through domestic
factors of production. This result is consistent with that of Greenwald
and Stiglitz(2000), who argued that import bans or protective policies
might discourage domestic competitiveness in the short run but that
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in the long run, firms will develop capacity and become more
competitive. Moreover, Ahmad and Harnhirun(1996) indicated that the
rapid growth achieved in most of the ASEAN countries was internally
generated and that trade played a negligible role in kindling growth.

IV. Concluding Remarks

The role of international trade in accelerating economic growth has
been one of the most contentious issues among scholars. Most
previous studies showed a positive and direct relationship between
trade and economic growth. However, numerous studies also showed
that the impact of trade as a decisive factor in igniting economic
growth is dismal.

For instance, Rodriguez(2007) criticized the previous studies that
indicated a direct and positive relationship between trade and economic
growth as suffering from cross—country regression pitfalls and
measurement errors. Moreover, the causal relationship between trade
and economic growth varies across countries and regions. Therefore,
an analysis of the relationship between exports, imports, and economic
growth must specifically be conducted for regions that share common
characteristics. Thus, this study attempted to examine the causal
relationship between trade(exports and imports) and economic growth
in the ASEAN member countries by using a suitable country—specific
analytical model, panel regression, and the multivariate VEC model.

We examined the relationship between trade and economic growth
in ASEAN countries through cross—country and country—specific
analyses. Cross—country analysis shows that the economic growth in
ASEAN countries was not supported by trade liberalization. Moreover,
the relationship is persistent and dispersed through four consecutive
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yvears. We argue that economic growth in the ASEAN member
countries has been supported by domestic factors instead of
outward-looking economic policies such as export promotion and
import liberalization.

Similarly, the VEC model analysis shows evidence for a long-run
causal relationship between exports, imports, and economic growth, as
confirmed by the significance of the error correction terms solely for
Brunei, Indonesia, and Singapore. In addition, the Granger causality
test shows little evidence supporting the ELG and ILG hypotheses
except for the Philippines and Vietham. In contrast, the reverse
causality running from growth to exports and imports is found in
Indonesia, Laos, Malaysia, the Philippines, Singapore, and Vietnam.
Therefore, we might infer that the ASEAN countries follow differing
economic growth paths and that these paths are widely dissimilar to
those of the newly developing East Asian countries. Thus, we suggest
that economic growth in the ASEAN countries has enhanced the

expansion of their trade rather than the other way around.
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| Appendix |

<Figure 1> Generalized Impulse Response Function Analysis of

GDP,

Exports, and Imports
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