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A STUDY ON THE ROLE OF EXPORT SUBSIDIES IN KOREA

YOON HEO*

The purpose of this study is to identify the role of export subsidies in economic
development using the evidence from Korea. The unrestricted vector autoregression
(VAR) model is used to analyze the interactive dynamic behaviors among exports,
export subsidies, foreign exchange rates, and outputs in Korea during 1981-1992.
The major findings of this study can be summarized as follows: First, export subsid-
ies have positively contributed to the export growth in Korea during 1981-1992. Sec-
ond, among different types of export subsidies, export facility installation financing
(82) stands out in its positive role for the promotion of exports. Lastly, export sub-
sidies, more specifically export facility installation JSinancing(S2) and long-run ex-
port financing(S3), have positively contributed to the growth of industrial production
in Korea. The policy implication of the study is that the export incentives can still
act as important tools to overcome the market imperfections in knowledge and risk
even dfter a country achieved a certain degree of economic development.

"I. INTRODUCTION

The issue of strategic trade policy is a relatively recent subject of interest to
economists. Traditional trade theories assert that small export taxes should nor-
mally be beneficial, whereas export subsidies should always be harmful.’ Under
certain specific conditions, however, a government policy of export subsidization
can act as a strategic tool to raise its national welfare.? Although the analysis on

* Dept. of Economics, Ho-Seo University. I am very grateful to Dr. Stephen Smith, Dr. Frederick
Joutz and Dr. Michael Moore at The George Washington University for their valuable suggestions on
the study. I also thank two anonymous referees for their helpful comments. All remaining errors are
absolutely mine.

' Of course, we assume that countries here are large under perfect competition. If a large country
sets a small export tax, then net national welfare may rise. Government’s tax revenue and domestic
consumers’ surplus gain by a small export tax are large enough to offset the domestic producers’ wel-
fare loss. As is the case of a tariff, a sufficiently small export tax rate is always welfare improving. In -
reality, however, it is difficult to calculate the optimal export tax rate. Small countries under perfect
competition always hurt themselves if they make any deviation from free trade.
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the role of export subsidies through the formalized models from new trade per-
spective is quite recent, there has been a considerable debate on the role of ex-
port subsidies in economic development for the last three decades. Despite a vast
debate and literature on the subject, there is no consensus on the effectiveness of
export subsidies. On the theoretic part, different assumptions adopted by differ-
ent models generate even opposite policy implications. On the empirical part, st-
atic time horizon and limited data availability also confine the scope of the re-
search.? The conclusions reached by the authors largely reflect their ideological
beliefs in the role of government. N

Although a consensus has been reached, at least in policy circles, that export-
led growth can be an effective strategy for a successful economic development, li-
ttle has been understood about what drives export-led growth, the unfettered
market by itself or policy incentives. Nor is the nature of the linkage between
manufacturing exports and economic development progress well understood. The
focus of this study is centered on two key questions: 1) Is it effective for a gov-
ernment to subsidize its domestic firms for export promotion even after a coun-
try has achieved a certain degree of economic development? 2) Does a certain
type of export incentive have a stronger effect on export promotion, and if so,
why?

This study will expand the scope of previous research on the role of export
subsidies in several ways. First, the study incorporates dynamics into this empiri-
cal work by using the VAR model. Previous empirical studies have mainly fo-
cused on the static aspect of the subject. The VAR analysis is one of the best
available tool to capture the dynamics among these variables of interest. Vari-
ables seem to be simultaneously related to each other with persistent effects. One
of our main interests in this study concentrates on the dynamic responses of ex-
port performance to the changes in export subsidies. Second, one of the weaknes-

2 Brander and Spencer (1985); Eaton and Grossman (1986) specified and modeled this kind of be-
havior mainly focusing on the government-led competition between domestic and foreign monopolistic
firms.

3 For the empirical analysis on the relationship between export subsidies and export performance,
see Nogues (1989), Tyler (1976), Coes (1979), World Bank (1983), Frank et al.(1975), Balassa et al.
(1986), Baumann and Braga (1988), Faini (1988), and Sonwoo (1989). Overall econometric evidence is
mixed and weak.

4 The term ‘policy effectiveness’ in this study connotes the case where a certain policy is ‘effective’
in meeting its designated goals. It does not nec&ssarily mean that the policy is ultimately ‘good’ for the
economy. It is premature to derive any normative conclusion for the evaluation of a certain policy
only by examining the fulfillment of its goals. Once we find that a policy is, at least, successful in mee-
ting its goals, then a further examination on the overall effect of the policy with the concept of ‘opp-
ortunity cost’ would be appropriate. In reality, however, it is difficult to get a benchmark to judge a
policy. Many policies do not even meet their original goals. Thus, analyzing ‘policy effectiveness (as is
meant by this study)’ itself can be an important beginning step for the full evaluation of a certain pol-
icy.
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ses of previous research in this area was the limited data set available in their
studies. On the impact of export subsidies, most studies have used annual aggre-
gate data on exports, export subsidies, and other variables. The study uses mon-
thly aggregate export subsidy data of Korea for 1981-1992. Third, previous litera-
ture shows no consensus in specifying the appropriate structural model for the
analysis of export subsidy effects. Theories exist with a wide range of different
perspectives from the dependency, neoclassical and Keynesian to the recent new
trade school. Previous empirical evidence is also mixed. There is no uniform con-
clusion that these studies have reached yet. Each of these is accepted conditions
under which VAR techniques are indicated. Lastly, the selection of Korea in this
study also has economic merits. Korea adopted one of the most comprehensive
and active export promotion strategies in economic development history. It would
be interesting to see whether an export subsidization policy still works in its export
promotion even after a country became a semi-industrialised country. The results of
this study will provide some valuable insights into other developing countries regard-
ing the effect, choice, and relevant timing of the export incentive scheme.

. DESCRIPTION OF MODEL
Assume that an export-driven economy can be charagterized by:
Y, = F4, X) | RO
4, = Gla(DX.-, a.L)Y,.)) 0)

where Y, is real output, X, is real export, and 4, is the measure of knowledge in
the economy at period #. In this simple export-led economy, the current level of
knowledge is a function of both previous levels of real exports and real output. L
is the lag operator and a(L) is a lagged polinomial. a,(L) in (2) captures the no-
tion of ‘dynamic economies’ by export activity separating itself from ‘output ex-
pansion effect’(represented by a.(L)).

Further assume that the current level of export can be determined by the fol-
lowing:

X = Hlb(L)Xt—l, C(L)Yt—la Dt) + v (3)

where b(L) and c(L) are lagged polinomials, D, is the demand shift variable and
v is a white noise random shock. According to equation (3), the current level of

export can be influenced by 3 factors: 1) previous levels of export; 2) previous le-
vels of real output; and 3) current demand shift variable. ‘Previous levels of real
output’ can be described as a good proxy for the ‘measure of export capacity’. D,
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is the demand shift variable which can be interpreted as a policy response vari-
able by the government, i.e., foreign exchange rate policy and/or export subsid-
ization policy in our model.?

D = S[d(L)Yt—l, e(L)X—I, j(L)Dt—I] + (4)

The policy variable D, makes a dynamic response to the changes in previous
levels of itself and of the real output and real export. Combining equation (1),
(2), (3), and (4) generates a four variable VAR model. D is composed of two va-
riables in our model, D, and D,. D, and D, represent foreign exchange rate pol-
icy and export subsidization policy in our model, respectively.

Y. = fID)Y -, {DX..., MD)D,.] + p, ®)
X, = Mn(L)Y -, p(L)X.., qL)D,- ] + 7, ©)
D= alr(L)Y.-, tL)X..., WD)D, ] + & (7)
D.. = afo@)Y -\, w(L)X,-., ADD,.] +¢, | ®

As we assume that the exogenous variables have only contemporaneous ef-
fects on endogenous variables, the VAR we specify in this study is a 4 X 8 sys-
tem with # lags for each endogenous variable:

EX, = ZBx|,iEXz—i + ZBIZ.iXRt-i + ZBISJSTI—:‘ + ZBM,iIPI—i
+B|5FY1+B]éXRC1+B|7XR.];+B|3XR]-'1+e[ . (9)

XR = Zle.iEXz-i + ZBZZ,i XR,+ Z By ST, + Z By IP,;
+ By FY, + By XRC, + By XRJ,+ By XRT, + ¢, (10)

ST, = ZBSI,iEX;~i + ZB3Z.iXRI-i + ZB3s,iSTt—i + ZBSA,iIPI—i
+ By FY,+ B XRC,+ B, XRJ,+ B, XRT, + ¢, (11)

5 Although a wide range of export incentives has been introduced by the Korean government sin-
ce the early 1960s, the most critical and influential one was ‘export financing’ (Baumann and Braga
1988, Balassa 1990, World Bank 1993). It is well observed by the existing literature that financial in-
centives rather than taxational ones have been a significant factor for export growth in Korea.



. YOON HEO : A STUDY ON THE ROLE OF EXPORT SUBSIDIES IN KOREA 193

[Table 1] Definition of Variables

Variable Definition Unit

EX Amount of export in Korea 1985 U.S. million dollar

XR Nominal exchange rate in Korea Korean Won / U.S.$

S1 Amount of short-run operational export | 1985 U.S. million dollar
financing in Korea -

S2 Amount of financing for export facility | 1985 U.S. million dollar
installation in Korea : :

S3 Amount of long-run export financing in | 1985 U.S. million dollar
Korea

ST S1 +S2+ 83 1985 U.S. million dollar

IP Industrial production index in Korea 1985 = 100

XRC Nominal exchange rate in China Chinese Yuan / U.S.$

XRJ Nominal exchange rate in Japan Japanese Yen / U.S.$

XRT Nominal exchange rate in Thailand Thailand Baht / U.S.$

FY Weighted average of foreign importers’ in- | 1985 = 100

come based on industrial production index

IP, = XB..EX,; + ZBoiXR, ;i + X By ST, + X By IP.;
+ B FY,+ B4 XRC, + B, XRJ,+ Bs XRT, + ¢, (12)

Definition of the variables in the model is suggested in [Table 1].9 I intend to
use the following procedures as part of my modeling strategy: First, the VAR te-
chnique requires the preliminary exploratory analysis of the data to ensure their
stationarity and non-seasonal patterns. The augmented Dickey-Fuller test will be
used to examine the stationarity of the data series. The data which show seasonal
patterns will be seasonally adjusted by the X11 method. Second, the dynamic res-
ponses of each endogenous variable to the changes in variables of interest will

® We used nominal exchange rates instead of real exchange rates since the price level of Korean
economy in the 1980s was relatively stable compared to those in the 1970s and the 1960s. According
to World Bank (1993), the average inflation rates (based on CPI) in Korea during 1961-1991 and
1965-1981 were 12.2% and 15.3% respectively. However, there was a dramatic reduction in inflation
in the 1980s. The average inflation rate in Korea during 1982-1991 was 5.2%. We also used the actual
amount of ‘export financing’ as the variable capturing the level of ‘export subsidy’ since both the curb
market interest rates and commercial bank loan interest rates have been stable during the 1980s. The
interest rates for ‘export financing’ have also stayed around 10% during the sample period.
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be estimated in the unrestricted form of the VAR model. Both short-run and
long-run elasticities will be estimated. I will determine the lag length in our model
by using the Akaike Information Criterion. Third, cointegration testing is another
important step because the information obtained from this test can be used as re-
strictions on the unrestricted VAR model. Testing for cointegration is a test for
the existence of the long-run equilibrium relationships among variables. Potential
long-run hypotheses are suggested later in this paper. For the series to be coin-
tegrated, it is required that: a) the series should be integrated to the same order;
b) a linear combination of these series exists which is integrated to a lower order
than the individual series (Perman, 1991). Any cointegrated series will imply an
error correction mechanism, which is a short-run adjustment process towards an
equilibrium. Error correction models can also imply restrictions on the unrestric-
ted VAR models. I will use the maximum-likelihood procedure of Johansen and
Jesulius (1990) for the test of multivariate cointegration.

The following hypotheses (H,) will be examined: 1) Financial export subsidies
have long-run positive effects on export growth; 2) Present levels of export sub-
sidies are influenced by past export performances (If government offers subsidies
as part of the rewards for the past good export performances, then past export
expansions will increase the current levels of export subsidies. If export subsidy
policy is directed towards trade balance stabilization, then great past export per-
formances will negatively affect current subsidy levels); 3) The elasticity of expor-
ts to the growth of domestic production capacity is positive and significant and
there exists a feedback effect between exports and production capacity; 4) Foreig-
n competitors’ foreign exchange rate policies have significant impacts on domestic
exports; 5) The increases of main importers’ income raise the level of exports;
and 6) Changes in foreign exchange rates have strong impacts on export perfor-
mances.

. EMPIRICAL TEST AND ITS RESULTS
3.1 Seasonality and Stationarity
All the variables exhibit no seasonality except EX and S3. EX is the volume

of exports and S3 is the amount of long-run export financing. Seasonalities of
EX and S3 were smoothed by X11 multiplicative method.”

7Since the purpose of our study lies in the identification of the dynamic relationships among var-
iables of interest rather than the accurate forecasting of a certain variable, we take the seasonal adjust-
ment procedure for EX and S3. The X11 method is the best-known of these smoothing procedures. It
was pioneered by the United States Census Bureau (Shisken, Young, and Musgrave, 1967). For a
more detailed discussion of the complexity of the X-11 procedure, see Hylleberg (1986). The complex
X-11 method can be approximated very well by much simpler methods based on so called linear filters
(Davidson and MacKinnon 1993).
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[Table 2] Lag Length and AIC Data in log-level
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# of lags AIC # of lags AIC
12 —30.18 6 —30.55
11 —30.22 5 —30.56
10 —30.28 4 —30.69
9 —30.35 3 —30.81
8 —30.53 2 —30.81
7 —30.64 1 —30.45

Stationarity tests of all the variables are an important step in the time series
analysis. Augmented Dickey-Fuller unit root tests were applied to all the vari-
ables. All the variables in our model are I(1) except XR. XR alone is 1(2). This
information about the stationarity of the variables along with the cointegration
relationship will be used in our final VAR model specification.

3.2 Lag-Length and AIC in the Unrestricted VAR Model®

Since the purpose of this empirical study lies in the examination of the dy-
namic relationships among variables of interest rather than the accurate forecast-
ing of a certain variable, coefficient estimation of the unrestricted VAR model it-
self can provide a meaningful derivation of the relationships among variables in
level. The choice of the number of lags in the VAR model is important since the
performance of the VAR model can be affected by the lag structures. I use the
Akaike Information Criterion to determine the number of lags in this study. [T-
able 2] gives the number of lags and its AIC.

The global minimum AIC was found when the number of lags was 3. A local
minimum AIC was found when the number of lags was 7. Contrary to the argu-
ment by Hafer and Sheehan (1989), our empirical results showed similar patterns
across different lag structures. I found no significant differences in the empirical
results between these two alternative models, the VAR model with 7 lags and the
VAR model with 3 lags. To prove the consistent patterns of estimation results
against different lag structures, both local and global minimum AIC models were
estimated and compared.

8 Although the main use of the VAR models has been in forecasting, VAR approach has been
also known as a good way to estimate dynamic relationships among jointly endogenous variables wit-
hout imposing a strong priori restrictions. If the objective of VAR approach is for economic forecast-
ing, then the performance of unrestricted VAR models is poor because of the problems of overpar-
ameterization and multicollinearity. These problems can be reduced by two alternative methods; first,
the Baysian vector autoregression(BVAR) approach of Litterman (1979, 1986) and second, the error
correction model (ECM) approach of Davidson et. al. (1978).
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[Table 3] Estimated Coefficients of Unrestricted VAR model
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Data in log-level, Number of Lags =7

EX,=B +XBy,EX, i+ X B XR_+ZBy;ST,;+ZB,IP_+ B FY,
+ B]ﬁ XRC[ + B|7 XRI; + B|g XRT; + é;

R-SQUARE =0.9612 R-SQUARE ADJUSTED =0.9489

VARIABLE [SUM OF LAG COEFS| STD ERROR T-RATIO
LEX 0.18250 0.23646 0.77178
LXR 0.15184 0.16428 0.92427
LST 0.16471 0.10117 1.6281

LIP 0.31280 0.21142 1.4796
LFY 1.0660 0.3822 2.789
LXRC —0.23522 0.1421 —1.655
LXRJ —0.28068 0.1147 —2.448
LXRT —0.13436E-01 0.2522 —0.5328E-01
CONSTANT 1.3862 2.265 10.6120

XR =B+ ZBzu.iEXt—i + ZBZZ.iXRt—i + ZBZS.iSTt—-i + ZB24.iIPt—i+ B FY,
+ Bx XRC,+ B, XRJ,+ Bx XRT, + ¢,

R-SQUARE =0.9984 R-SQUARE ADJUSTED =0.9978

VARIABLE (SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.54281E-01 0.13240E-01 —4.0998
LXR 0.96002 0.91982E-02 104.37
LST 0.91970E-04 0.56644E-02 0.16236E-01
LIP 0.44885E-01 0.11837E-01 3.7918
LFY 0.74565E-02 0.2140E-01 0.3484

LXRC 0.58803E-03 0.7957E-02 0.7390E-01

LXRJ 0.14828E-01 0.6421E-02 2.309

LXRT 0.20173E-01 0.1412E-01 1.429
0.43480 0.1268 3.429

CONSTANT
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[Table 3] continued
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ST, = B+ X By ,EX-i+ ZBy; XR;+ X By, ;ST,i + By IP, . + Bs FY,
+ Bjﬁ XRC[ + B37 XR.][ + B;g XRTt + e

R-SQUARE =0.9879 R-SQUARE ADJUSTED =0.9840

VARIABLE |SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.14249 0.72425E-01 —1.9675
LXR —0.61646E-02 0.50316E-01 —0.12252
LST 0.91084 0.30986E-01 29.396
LIP 0.30969E-02 0.64753E-01 0.4783E-01
LFY 0.19430 0.1171 1.660

LXRC 0.13630E-01 0.4353E-01 0.3131
LXRJ —0.89897E-01 0.3512E-01 —2.559
LXRT 0.49808E-01 0.7724E-01 0.6448
CONSTANT 1.6418 0.6937 2.367

IP,= B, + ZBu.iEXl—i + ZBaziXRz—i + ZBu,iSTt—i + ZBMJIPI—{ + B FY,
+ B4 XRC,+ B, XRJ,+ Bx; XRT,+ ¢,

R-SQUARE =0.9948 R-SQUARE ADJUSTED =0.9932

VARIABLE |SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.54395E-01 0.98075E-01 —0.5546
LXR 0.88465E-01 0.68137E-01 1.2984
LST 0.87559E-01 0.41960E-01 2.0867
LIP 0.93012 0.87687E-01 10.607
LFY 0.20283 0.1585 1.280

LXRC —0.52338E-0 0.5894E-01 —0.8879E-01

LXRJ —0.48342E-01 0.4756E-01 —1.016

LXRT —0.11097 0.1046 —1.061
CONSTANT —0.73333 0.9394 —0.7806
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3.3 Estimated Coefficients of the Unrestricted VAR Model With Local Minimum
AIC(=17 Lags) '

Estimated coefficients of the VAR model with local minimum AIC(7 lags) are
presented in [Table 3]. The prefix ‘L’ to the variable in [Table 3] denotes ‘log’ of
the variable. We have 4 endogeneous variables in our model. Each endogeneous
variable has its own equation where its current value becomes the dependent var-
iable. Among these 4 equations, our main interest centers on the first one, export
equation. All the signs of estimated coefficients in the export equation are as
expected. Throughout the 1980s, the volume of exports in Korea(EX) was mainly
influenced by external factors, foreign income(FY) and foreign exchange rates of
Japan(XRJ) and China(XRC). As the economic conditions of the Korea’s major
trading partners get better, the volumes of exports in Korea tend to increase.
Korean exports are sensitive to the changes of economic situations in 4 major
importers, i.e., U.S., Japan, Germany, and England. The short-run and long-run
elasticities of exports are shown in [Table 5]. The short-run elasticities of exports
are equal to the coefficients of XR,-,, ST.-(S1,-,, S2,-, S3.-), IP,-,, FY,, XRJ,
and XRT, (In the case of endogenous variables, the coefficients of the first lagged
endogenous variables become the short-run elasticities while the coefficients of
contemporaneous exogenous variables become the short-run elasticities for ex-
ogenous variables). The long-run elasticities of exports were yielded by assuming
the steady state where the lag terms are equally weighted. For example, from the
following export equation (13), the long-run export subsidy elasticity of export is
calculated by (14).

EX, = ZBll.iEXl—i + ZBIZ.iXRt—i + ZBIS,iSTt—i+ ZBHJIPI—i
+B]5FY,+B|(,XRC,+BI7XRJ,+B18XRT;+6, : (13)

B(L)/A(L) : _ , (14)
where L is the lag operator and A(L) and B(L) are lagged polinomials for ST
and EX. BIL)=XB,;(¢=1,2,3,4,56,and 7) and A(L)=1— B, (=1, 2,

3, 4, 5, 6, and 7). The shori-run export subsidy elasticity of exports is By, ,, which
is the coefficient of ST_,. The standard error of the long-run subsidy elasticity of
export was calculated by testing: :

B(L)/A(L) =0 ‘ (15

Shazam does perform this non-linear test and gives the standard error of the
statistic being tested. Since the short-run elasticities in this study show either con-
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temporaneous(in the case of exogenous variables) or at most one-month time lag
effects among variables, they may not capture the persistent and dynamic effects
of the variables on each other. Thus, our interpretation of the empirical results is
mainly focused on the long-run elasticities in [Table 5]. It is also as expected that
some short-run elasticities are statistically insignificant because of the timing pro-
blem. We reported the short-run elasticities in [Table 5] only for the cases where
short-run elasticities have some explanatory power.

The foreign income elasticity of exports is 1.066 in the short-run and 1.304 in
the long-run. Both short-run and long-run foreign income elasticities are elastic.
This result is consistent with the findings of Balassa et al. (1986), World Bank
(1987), and Sonwoo (1989) in that these elasticities are elastic. According to Son-
woo (1989), estimated foreign income elasticity of export in Korea during
1965-1986 was 1.314. Kwack (1985), Kwack and Mered (1980), and Y. B. Kim
(1984) showed that foreign income elasticity of exports in Korea was about 6
during 1962-1978 and about 4 during 1974-1984. Balassa et al. (1986) found that
output elasticity of export in Korea during 1965-1979 was about 3. Our estim-
ated coefficients suggest that the average 10% increases of the industrial produc-
tions in these 4 countries do improve the export performances in Korea by 11%
in the short-run and 13% in the long-run.? [Table 9] summarizes different estim-
ates of elasticities of exports.

As foreign competitors’ currencies are devaluated or depreciated against dol-
lar, the exports in Korea decline in their volumes. The coefficients of these foreig-
n competitors’ foreign exchange rates are negative in all cases and significant in
the cases of China(XRC) and Japan(XRJ). These estimated coefficients in [Table
3] confirm the fact that the devaluation(or depreciation) of foreign competitors’
currencies makes domestic exportables relatively more expensive in the inter-
national market and thus lets the competitiveness of domestic exportables erode.
These cross elasticities of export demand in Korea are presented in [Table 5]. In
the case of Chinese Yuan, the short-run and long-run elasticities are —0.235 and
—0.287 respectively. —0.281 and —0.344 are the elasticities of Korean exports
towards the changes of the values of Japanese Yen. This implies that if Japanese
Yen depreciates by 10%, then the exports in Korea decrease by 3% approximat-
ely both in the short-run and long-run. This result is consistent with the find

9 The rapid increase in Korean exports in the 1980s was mostly due to the surge in the U.S. and
Japanese imports. From 1981 to 1988, Korean exports increased by $28.5 billion. Of this increment,
55% went to the U.S. and 30% to Japan. Another important. factor in the rise of Korean exports in
the 1980s was U.S. restrictions on imports from Japan, which diverted some U.S. imports from Japan
to Korea. These developments were especially favorable to the exports of passenger cars, electronic
goods, and metal products. Our regression results provide the empirical confirmation of the argument
by Rhee (1990) and Corbo and Suh (1992) that the economic growth of Korea in the 1980s were lar-
gely influenced by external factors.



[Table 4] Estimated Coefficients of Unrestricted VAR model
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S1, 82, 83 all included Data in log-level, Number of Lags =7

EX,=B+ X B\ EX.i+ZBs;XR+ZB,;Sl, i+ 2ZB.;S2+ Bs,S3..
+ B..IP...+ B, FY,+ Bs XRC,+ B, XRJ,+ B XRT, + e,

R-SQUARE =0.9715 R-SQUARE ADJUSTED =0.9564

VARIABLE [SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.36846E-01 0.23765 —0.1550
LXR 0.49959E-01 0.21598 0.23131
LS1 0.10233 0.67698E-01 1.5116
LS2 0.98316E-01 0.48304E-01 2.0354
LS3 0.31491E-01 0.53853E-01 0.58476

~ LIP 0.93901E-01 0.30639 0.30647
LFY 1.9211 0.4927 3.899
LXRC —0.31538 0.1503 —2.098
LXRJ —0.34111 0.2112 —-1.615

LXRT —0.12686E-01 0.2642 —0.4801E-01
CONSTANT 1.5994 2.390 0.6693

IP,= B4 + ZBu,iE)(z—i + ZBQ:‘ XRt—i + Z'Bu‘i Sll~i + ZBM.I' S2!—i + B45,i S3t~i

+ By IP.;+ B, FY,+ By XRC,+ By XRJ,+ B, XRT, + ¢,

R-SQUARE =0.9965 R-SQUARE ADJUSTED =0.9946

VARIABLE |SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.14718 0.94791E-01 —1.5527
LXR 0.50006E-01 0.86150E-01 0.58045
LSl 0.36177E-01 0.27003E-01 1.3397
LS2 0.55267E-01 0.19267E-01 2.8685
LS3 0.36983E-01 0.21481E-01 1.7217
LIP 0.83183 0.12221 6.8064
LFY 0.53058 0.1965 - 2.700

LXRC —0.57269E-01 0.5996E-01 —0.9552
LXRJ —0.71489E-01 0.8426E-01 —0.8485
LXRT —0.72537E-01 0.1054 —0.6882
CONSTANT —0.58432 0.9532 —0.61 30




- YOON HEO: A STUDY ON THE ROLE OF EXPORT SUBSIDIES IN KOREA 201 »

ing of Sonwoo (1989). Sonwoo (1989)’s estimated Japanese Yen elasticity of Kor-
ean exports during 1965-1986 was —0.393 and statistically significant.

Although there exists pessimism about how long the effect will last, economic
theory tells us that the balance of payments improves for the devaluing country.
In the case of Korea, the devaluation of Korean Won per dollar has a positive
but statistically insignificant effect on the volume of exports in the long-run. Son-
woo (1989)s estimated export price elasticity of exports in Korea during 1965-
1986 was 0.155 and statistically insignificant([Table 9]), which is similar to our re-
sult in [Table 5].

Exports are expected to grow as increased export capacities(IP for proxy) can
meet the growing export demands. In our regression estimation, the long-run ca-
pacity elasticity of export is positive and statistically significant in the long-run
but positive and statistically insignificant in the short-run. As export capacity
increases by 100% in Korea, 38% increment of exports is expected in the long-
run. '

Export subsidies in Korea played an important role in the promotion of
exports. The short-run and long-run export subsidy elasticities of exports are
0.106 and 0.202. The short-run export subsidy elasticity of export is positive but
statistically insignificant. This statistically insignificant short-run elasticity explains
the fact that one month period is not long enough to expect any significant influ-
ence of export subsidies on exports. In the long-run, however, the elasticity is sta-
tistically significant. A 10% increase of export financing can bring in about 2%
growth of exports. Sonwoo(1989)’s estimated export subsidy elasticity of exports
in Korea during 1965-1986 was 0.118 and statistically significant, which is also
similar to our result in [Table 5].

Different types of export subsidies can have different impacts on the export
performance. The upper part of [Table 4] presents the estimated coefficients of
these 3 types of export subsidies, S1, S2, and S3. All the signs of the estimated
coefficients of S1, S2, S3 are positive. S2 elasticities of exports in both short-run
and long-run are approximately 0.1. Among these 3 types of subsidies, the influ-
ence of export facility installation financing on exports stands out. A 100% in-
crease of S2 brings in 10% growth of exports in the long-run. Although the S2
elasticity of exports is inelastic, its long-run effect on exports is still positive and
statistically significant.

S2 seems to be effective in the promotion of exports in the long-run for four
reasons: 1) S2 is directly related to export capacity upgrading. It offers a direct
incentive to purchase capital goods required for exporting. The upgrading of ex-
port facilities can have a positive impact on export competitiveness. 2) S2 is pro-
vided only for the firms which are efficient and confident enough to utilize the
new facility and finally export more than 50% of the loan amount they received.
Companies are obliged to keep the terms of loans, part of which is exporting.
The Korean government rewarded successful firms with continued credit support
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[Table 5] Short Run and Long Run Elasticities
Data in log-level, Number of Lags =7
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Dependent Independent Elasticity
Variable Variable Short Run (T stst.) | Long Run (T stst.)
XR 0.186 (0.796)
ST 0.103 (0.342) 0.202 (1.615)
S1 0.098 (1.441)
2 0.132 (0.943) 0.095 (2.111)
Export S3 0.030 (0.584)
IPI 0.382 (1.728)
FY 1.066 (2.789) 1304 (3.326)
XRC —0.235(~1.655) | —0.287 (—1.651)
XRJ —0.281 (—2.448) | —0.344 (—2.351)
XRT —0.016 (—0.053)
XR 1257 (0.738)
ST 0.910 (1.470) 1.257 (0.689)
SI 0212 (0.977)
Industrial 2 0.132 (2.365) 0.324 (1.208)
Production S3 0.218 (1.450)
FY 0.203 (1.280) 2.900 (0.740)
XRC —0.071 (—0.821)
XRJ —0.048(—1.016) | —0.686 (—0.667)
XRT —0.111(=1.061) | —1.586 (—0.878)
EX ~0.008 (—1.337) | —1.350 (—4.289)
, 1PI 1.125 (3.136)
Foreign XRC 0.025 (0.074)
Exchange Rate XRJ 0.015 (2.309) 0.375 (2.088)
XRT 0.020 (1.429) 0.500 (1.566)
. EX —1.570 (—1.481)
S;zstﬁy FY 0.194 (1.660) 2.155 (1.338)
XRJ —0.090 (—=2.559) | —1.000 (—2.134)

while reducing export credit to less successful firms(World Bank 1993). Compan-
ies that failed to meet this export criterion could be driven into bankruptcy. 3)
‘As a firm becomes successful in exporting its products, it gets more benefits in
the near future from the government. It can get more export facility financing(up
to a 100%) as government acknowledges its previous export performances by the
records. 4) Specific export target as well as easy monitoring in the provision of
S2 seems to contribute to its strong influence on the expansion of export and
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output. In the case of Sl, government imposed tight restrictions on the qualifi-
cation of the financing beneficiaries based on the size of the firm. As long as a
company has a compatible amount of its own asset to the loan amount, it can
apply for the loans regardless of its potential exportability. In other words, to be
considered as a qualified applicant for S1, the asset value of a company should
be at least equal to the loan amount it applies for. S1 represents loans for tran-
sactional purposes for firms to buy inputs and make arrangements for exporting.
As is the case in Brazil (Baumann and Braga 1988), timing between financing
and exporting can be mismatched. S3 is provided only to the ship-building indus-
try and its amount is negligible. Further, S3 does not entail any obligation for fi-
rms to export their products.

The second equation in [Table 3] explains the determinants of foreign exchan-
ge rates in Korea. Foreign exchange rates of Korean Won respond positively to
the changes of those of Japanese Yen, Chinese Yuan, and Thai’s Baht. The dep-
reciations of Japanese Yen have significantly contributed to the devaluations of
Korean Won. In the short-run, the Yen elasticity of Won is only 0.015. The
long-run Yen elasticity of Won is 0.375. The priority of the foreign exchange rate
policy in Korea seems to be given to the stabilization of the volume of exports.
The negative and significant effects of previous export performances on current
foreign exchange rates suggest that the devaluations of the Korean Won are wid-
ely used to offset the trade deficit problem. This is also true for the case of ex-
port subsidies. The results of the subsidy equation in [Table 3] show that export
subsidies are also directed towards the stabilization of the exports. Increased do-
mestic incomes(IP for proxy) can stimulate the importation of foreign products,
which can increase the trade deficit problem, too. Thus, devaluation of Korean
Won against dollar can be again useful to increase export, which can possibly
avoid the trade deficit. We can find this evidence in the second equation of
[Table 3].

Export subsidies can increase the levels of domestic industrial productions.
The impact of export subsidies on domestic production is positive but statistically
insignificant. This is presented in the last equation of [Table 3]. In the long-run,
the subsidy elasticity of industrial production is 1.257. Among 3 types of export
subsidies, S2 is a significant contributing factor to the growth of industrial pro-
duction in Korea. This is shown in the second equation of [Table 4] and [Table
51 Once S1, S2, and S3 are all included in the IP regression, the effect of foreign
income changes on the domestic production condition also gets stronger.

The devaluations of Korean Won may help to increase domestic production
while those of foreign competitors’ currencies can decrease them. If devaluation is
to improve the trade balance, it also increases the difference between income and
expenditure. The positive sign of XR and negative signs of XRC, XRJ, XRT in
the last equation of [Table 3] are as expected even though the estimated coefficien-
ts are statistically insignificant. :
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3.4 Estimated Coefficients of the Unrestricted VAR Model With Global Minimum
AIC(3 Lags)

Estimated coefficients of the VAR model with global minimum AIC(3 lags)
are presented in [Table 6]. All the signs of estimated coefficients in export equa-
tion are as expected. Again, the volume of exports in Korea(EX) are mainly af-
fected by external factors, foreign income(FY) and foreign exchange rates of Jap-
an(XRJ) and China(XRC). As the weighted average income of the Korea’s maj-
or trading partners gets higher, the volumes of exports in Korea increase. Korean
exports sensitively respond to the changes of economic situations in its major tr-
ading partners.

The short-run and long-run elasticities of exports are shown in [Table 8]. The
foreign income elasticity of exports is 0.918 in the short-run and 1.280 in the
long-run. The long-run foreign income elasticity of export is elastic. These estim-
ated coefficients suggest that the average 10% increases of the industrial produc-
tions in these 4 countries improve the export performances in Korea by 9% in
the short-run and 13% in the long-run.

As foreign competitors’ currencies are devaluated (or depreciated) against dol-
lar, the exports in Korea decline in their volumes. The coefficients of these foreig-
n competitors’ foreign exchange rates are negative in all cases and significant in
the cases of China(XRC) and Japan(XRJ). These estimated coefficients in [Table
6] confirm the fact that the devaluation (or depreciation) of foreign competitors’
currencies does make domestic exportables relatively more expensive in the inter-
national market and thus let the competitiveness of domestic exportables fall.
These cross elasticities of export demand in Korea are presented in [Table 8]. In
the case of Chinese Yuan, the short-run and long-run elasticities are —0.322 and
—0.449 respectively. —0.364 and —0.508 are the elasticities of Korean exports
towards the changes of the values of Japanese Yen. This implies that if Japanese
Yen depreciates by 10%, then the exports in Korea decrease by 4% in the
short-run and 5% in the long-run. The devaluation of Korean Won against dol-
lar has a positive but statistically insignificant effect on the volume of exports.

Exports are expected to grow as increased export capacities(IP for proxy) can
meet the growing export demands. In our regression estimation, the coefficient is
positive and statistically significant in the long-run.

Export subsidies in Korea have a positive impact on the promotion of expor-
ts. The long-run export subsidy elasticity of export is 0.151. 10% increase of ex-
port financing can bring in about 1.5% growth of exports in the long-run. The
upper part of [Table 7] presents the estimated coefficients of these 3 types of ex-
port subsidies, S1, S2, and S3. Among these 3 types of subsidies, only the influ-
ence of export facility installation financing on exports is positive. The S2 elas-
ticity of exports is 0.034 in the long-run.

The second equation in [Table 6] explains the determinants of foreign exchan-
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[Table 6] Estimated Coefficients of Unrestricted VAR model
Data in log-level, Number of Lags=3

205

EX,=B +XB\.EX, i, +XB,;XR-+XB;;S.;+ZB,;IP.;+ B;FY,
+ B}g XRC[+ B]7 XR.I[ +,B18 XRTT + e;

R-SQUARE =0.9563 R-ADJUSTED = 0.9506

- T-RATIO

VARIABLE [SUM OF LAG COEFS| STD ERROR
LEX 0.28327 0.14174 1.9986
LXR 0.15150 0.11945 1.2683
LST 0.10800 0.77322E-01 1.3968
LIP 0.32831 0.14208 2.3107
LFY 0.91811 0.3033 3.027
LXRC —0.32202 0.1080 —2.982
LXRJ —0.36356 0.9982E-01 —3.642
LXRT —0.14475 0.1970 0.7347
CONSTANT 1.4520 1.673 0.8678

XR=B,+XBu,EX\;+ZBy;XR ;+XB::ST,.i+ 2B, IP.; + By FY,
+ B XRC, + By, XRJ, + By XRT, + &

R-SQUARE =0.9978 R-ADJUSTED = 0.9975

VARIABLE |SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.21643E-01 0.87564E-02 —24717
LXR 0.96970 0.73793E-02 131.41
LST —0.51809E-03 0.47769E-02 —0.10846
LIP 0.11596E-01 0.87778-02 1.3210
LFY 0.61921E-02 0.1874E-01 0.3304

LXRC 0.12741E-01 0.6670E-02 1.910

LXRJ 0.17744E-01 0.6167E-02 2.877
LXRT —0.23175E-02 0.1217E-01 —0.1904

CONSTANT 0.24637 0.1034 2383
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[Table 6] continued

ST,= B, + ZB}L;'EXI—{+ 2By, XR.; + B, ST, + X By IP,; + By FY,
+ BJ6.iXRCl + B37 XRJ, + B}s XRTT + (A

R-SQUARE =0.9856 R-ADJUSTED = 0.9837

VARIABLE [SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.57150E-01 0.44803E-01 —1.2756
LXR 0.36535E-01 0.37757E-01 0.96764
LST 0.93217 0.24442E-01 38.138

LIP —0.64738E-01 0.44913E-01 —1.4414
LFY 0.18917 0.9589E-01 1.973
LXRC 0.12935E-01 0.3413E-01 0.3790
LXRJ —0.88835E-01 0.31553—-01 —2.815
LXRT 0.29090E-01 0.6228E-01 0.4671
CONSTANT 0.70521 0.5289 1333

IP,.=B,+ X B..EX.. + X B, XR + X B ST, + X B IP. + B, FY,
+ BA(,J‘XRC[ + B47 XR.]; + B4s XRT[ +e[

R-SQUARE =0.9944 R-ADJUSTED = 0.9937

VARIABLE |SUM OF LAG COEFS| STD ERROR T-RATIO
" LEX —0.71474E-02 0.58796E-01 —0.12156
LXR 0.61910E-01 0.49549E-01 1.2495
LST 0.44943E-01 0.32075E-01 1.4012
LIP 0.92165 0.58940E-01 15.637
LFY 0.13079 0.1258 1.039
LXRC —0.65818E-03 0.4479E-01 —0.1470E-01
LXRJ —0.48838E-01 0.4141E-01 -1.179
LXRT —0.44892E-01 0.8173-01 —0.5493
CONSTANT —0.53524 0.9641 —0.77112

ge rates in Korea. Foreign exchange rates of Korean Won respond positively to
the changes of those of Japanese Yen, Chinese Yuan. The estimated coefficients
of Japanese Yen and Chinese Yuan are both positive and statistically significant.
The depreciations of Japanese Yen have significantly contributed to the devalua-
tions of Korean Won. In the short-run, the Yen elasticity of Wion is 0.018 and
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[Table 7] Estimated Coefficients of Unrestricted VAR model
S1, S2, S3 all included Data in log-level, Number of Lags =3

EX,=B, f""z Bu,iEXI-i + X B, XR.; + ZBIJ,iS117i7+ XB.:S2 + B S3t—i

'R-SQUARE =0.9584 R-ADJUSTED = 0.9505

VARIABLE [SUM OF LAG COEFS| STD ERROR T-RATIO
LEX 025259 0.14533 17380
LXR 0.31461 0.16966 1.8543
LS —0.43447E-01 0.53213E-01 —0.81649
LS2 0.25349E-01 023215801 |  1.0910
LS3 —0.30180E-01 0.25056E-01 —1.2045
LIP 0.20527 0.17632 11642
LFY 1.0243 0.3502 2.925
LXRC —0.26094 0.1118 —2.334
LXRJ —0.36300 0.1072 —3385
LXRT —0.33955E-01 0.2505 ~0.1356
CONSTANT 2.4904 1.654 1.505

IP,=B,+ 2By ,EX,;+XBo;XR ;+ZBs;Sli-i + LBy S2-it Bis S3.-;
+ B«,JIP{-| + B47 FY[ + B4g XRC; + B4g XR.][ + B40 XRT; + é;

R-SQUARE =0.9951 R-ADJUSTED = 0.9941

VARIABLE |SUM OF LAG COEFS| STD ERROR T-RATIO
LEX —0.20020E-01 0.57863E-01 —0.34599
LXR 0.13119 0.67547E-01 19422
LSl —0.14316E-01 0.21186E-01 —-0.67571
LS2 0.23986E-01 0.92426E-02 2.5951

1S3 0.15561E-01 0.99758E-02 1.5599
LIP 0.79188 0.70199E-01 11.280
LFY 0.30860 0.1394 2213

_LXRC 0.14584E-01 0.4452E-01 0.3276

LXRJ —0.72214E-01 0.4269E-01 —1.691

LXRT —0.11688 0.9972E-01 -1.172

CONSTANT —0.46033 0.6586 0.6989




[Table 8] Short Run and Long Run Elasticities
Data in log-level Number of Lags =3
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Dependent Independent Elasticity
Variable Variables Short Run (T stst.) | Long Run (T stst.)
XR 0.211 (1.169)
ST 0.151 (1.425)
Sl ' —0.058 (—0.816)
S2 0.082 (0.799) 0.034 (1.079)
Export S3 —0.019 (—1.249) | —0.040 (—1.195)
IPI 0.457 (2.590)
FY 0918 (3.027) 1.280 (3.612)
XRC —0.322 (—2.982) | —0.449 (—2.995)
XRJ —0.364 (—3.642) | —0.508 (—3.555)
XRT —0.202 (—0.736)
XR 0.774 (0.948)
ST 0.116 (1.038) 0.562 (0.892)
sl —0.068 (—0.702)
Industrial S2 0.046 (1.116) 0.114 (2.660)
Production S3 0.007 (1.116) 0.074 (1.635)
: FY 0.131 (1.039) 1.635 (0.910)
XRC | —0.008 (—0.958)
XRJ —0.049 (—1.179) | —0.610 (—0.958)
XRT —0.561 (—0.565)
EX —0.009 (—=1.590) | —0.713 (=2.371)
, IPI 0.383 (1.287)
Foreign XRC 0.013 (1.910) 0.420 (1.972)
Exchange Rate XRJ 0.018 (2.877) 0.584 (2.596)
XRT 0.076 (—0.187)
, EX —0.816 (—1.077)
Subsidy FY 0.189 (1.973) 2702 (1.471)
Total XRJ ~0.089 (~2.815) | —1.262 (~2.404)

the Yuan elasticity of Won is 0.013. In the long-run, the Yen elasticity of Won is
0.584 and the Yuan elasticity of Won is 0.420.

The stabilization of the volume of exports seems to be the main target of the
foreign exchange rate policy in Korea. The negative and significant effects of pre-
vious export performance on current foreign exchange rates suggest that the de-
valuations of the Korean Won are widely used to offset the trade deficit. prob-
lem. Increased domestic income(IP for proxy) can stimulate the importation of
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[Table 9] Elasticities(s) of Exports
Stud Foreign Income Export Subsidy Export Price
udy 7 of Exports 7 of Exports 7 of Exports
1.314(2.116) 0.118(3.137) 0.155(0.832)
(1965~1986) (1965~1986) (1965~1986)
Somwoo*
2.138(2.552) 0.111(2.486) —0.443(—1.228)

(1977~1986) (1977~1986) (1977~1986)

5.5t0 6.4 1.4t03.2
World Bank** (1962~1978) (1962~ 1984)

(1987) 3.5t043 l4to 1.7
(1974~1984) (1974~1984)
A. 27t 34 1.50 to 1.53

(1986) B.2.7t0 3.5 19 to 2.4
- (1965~1979) (1965~1979)
This Study+ A. 1.304(3.326) 0.202(1.615) 0.186(0.796)
(1994) B. 1.280(3.612) 0.151(1.425) 0.211(1.169)

* Estimated coefficient of ‘financial incentive’ was used to calculate export sub-
sidy elasticity of export in Sonwoo(1989)’s study.

** World Bank (1987) estimates are based on Kwack (1985), Kwack and Mered
(1980), and Y. B. Kim (1984).

*** Balassa A. based on OLS estimation and B. on TSLS estimation

1 This study A. based on 7 lags and B. on 3 lags. Subsidy total (ST) was used
to calculate export subsidy elasticity of export in this table.

foreign products, which can cause the trade deficit problem, too. Thus, devalu-
ation can be again useful to avoid the trade deficit when imports increase. We
can find this evidence in the second equation of [Table 6].

Export subsidies can increase the levels of domestic industrial productions.
The impact of export subsidies on domestic productions is positive but statisti-
cally insignificant. This is presented in the last equation of [Table 6]. In the
long-run, the subsidy elasticity of industrial production is 0.562. Among 3 types
of export subsidies, S2 and S3 proved to be contributing to the growth of indus-
trial production in the long-run in Korea. This is shown in the second equation
of [Table 7] and [Table 8]. The estimated coefficient of S2 is positive and statisti-
cally significant. Once S1, S2, and S3 are all included in the IP regression, the
estimated coefficient of foreign income, which captures the foreign income elas-
ticity of domestic production, gets positive and statistically significant.
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The devaluations of Korean Won may help increase domestic production
while those of foreign competitors’ currencies can lower them. The positive sign
of XR and negative signs of XRC, XRJ, XRT in the last equation of [Table 6]
are as expected even though the estimated coefficients are statistically insignifi-
cant.

3.5 Existence of Cointegration and Error Correction Mechanism

The cointegration relationship can be interpreted as the long-run relationship
between the levels of variables.”” The Johansen procedure (Johansen and Juselius,
1990) is useful to test the existence of these long-run relationships between vari-
ables of interest. Once we find the existence of the equilibrium relationships by
the rank tests, we can use this information to examine the short-run adjustment
processes of the variables. The deviations of the variables from the long-run equi-
librium relationships provide additional information we can use in our regression
analysis. The residuals in the cointegration relationships are the error correction
components in the model.

When the variables are cointegrated, the estimates of the long-run equilibrium
parameters are consistent and highly efficient (Perman, 1991). The test results
show that we have only 1 cointegrating relationship between exports, export sub-
sidies, foreign exchange rates, and industrial production. Based on the MAXEIG
statistic(40.081) when R =0, we can reject the null hypothesis(R =0) that there is
no cointegrating relationship among the variables we consider. Based on the
MAXEIG statistic(20.968) when R =1, we can not reject the null hypothesis that
there exists one cointegrating relationship among the variables.

I examined and confirmed the existence of the cointegrating relationship be-

1t is possible for two or more variables to be I(1) and yet for certain linear combinations of thos-
e variables to be I(0). If that is the case, the variables are said to be cointegrated. Engle and Granger
(1987) used OLS to estimate a cointegrating vector. The coefficient on Y: were normalized to unity
and the regression we run is; Y;=BX;+U,(1). The problems with running regression (1) include;
first, if Y and X are cointegrated, they are determined jointly, which implies the error term will be cor-
related with the regressors and second, regressing a variable which is I(1) on another 1(1) variable can
cause a spurious regression problem (Maddala, 1992). However, if Y; and X; are in fact cointegrated,
the OLS estimates from the above regression equation will be consistent. and highly efficient (Stock,
1987, Davidson and MacKinnon, 1993). The most popular tests for cointegration whether two or
more variables are cointegrated were suggested by Engle and Granger (1987). The augmented
Engle-Granger test(AEG test) is the ADF test on the residuals. If Y, and X; are cointegrated, the true
equilibrium error term U, must be 1(0). Thus, AEG test involves estimating the cointegration re-
gression(a static regression with no lags) and then using ADF test on the error term. The null hypoth-
eses is that U has a unit root(or Y and X are not cointegrated) and the alternative one is that Y and
X are cointegrated. The estimated coefficients from the cointegration regression can be used to analyze
short-run dynamics. '
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tween exports, export subsidies, foreign exchange rates, and industrial produc-
tions. I use the empirical results from the previous estimation of the unrestricted
VAR model for the derivation of the cointegrating vector in the VAR model.
The long-run elasticities we derived from the estimation of the unrestricted VAR
model with global minimum AIC(=3 lags) in [Table 8] will be used to calculate
the cointegrating coefficients.

From the estimated coefficients of the unrestricted VAR model with 3 lags,
the long-run elasticities of exports are presented in [Table 8]. Using this infor-
mation, the cointegrating vector in our model can be derived as (1 —0.211
—0.151 —0.457).

Basically what we do here is to capture the long-run relationship between var-
iables of interest and use that information in our estimation of the final VAR
model where all the variables are transformed to be stationary. If there is a stable
long-run relationship between variables, the residuals from the cointegration re-
gression should be stationary. Thus, the stationarity of the residuals was tested
by the augmented Dickey-Fuller test. The residuals were calculated from the co-
integration regression where the cointegrating vector is composed of the long-run
elasticities of exports.

The error correction component in our model is actually trend-stationary
even though non-trended data seemingly has a unit root. Hence, the short-run
deviations can be used as an additional information in the VAR model.

Previous test results show that all the variables in our model except XR(fore-
ign exchange rates of Korean Won) are I(1). The nonstationary characteristics of
the variables in our model makes it necessary to transform these nonstationary
data into stationary ones in the final VAR model. I used the differencing of the
data for the stationarity transformation. The estimated coefficients of error cor-
rection components C1, C2, C3, and C4 are —0.218, —0.019, —0.032, and —0.
024 respectively. The signs of these coefficients are as expected, which reveals the
existence of the error correction mechanisms in these variables, and all of these
coefficients are statistically significant.

V. SUMMARY AND CONCLUSION

In this paper, I examined the interactive dynamics between exports, export
subsidies, foreign exchange rates, and industrial production in Korea. The steps I
took are summarized as follows:

1) I investigated the stationarity of the data by the ADF test. Two data ser-
ies, which show seasonalities, were adjusted by the X11 method.

2) The number of lags in the unrestricted VAR model was determined by the
AIC. The coefficients of the unrestricted VAR model in log-level were estimated.

3) The short-run and long-run elasticities from the empirical results of the un-
restricted VAR model were calculated and interpreted.
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4) I performed the cointegration rank test using the Johansen procedure and
confirmed the existence of the long-run relationship among the variables of in-
terest.

5) I used the estimated long-run elasticities between the levels of the variables
in the unrestricted VAR model and calculated the error correction component.

6) 1 incorporated this long-run relatonship into the VAR model and estim-
ated the coefficients.

The findings on the interactive dynamic relations among the variables of inter-
est are as follows:

1) Export subsidies, more specifically export facility installation financing(S2),
have contributed significantly to the growth of exports in Korea during
1981-1992. Such effect is not found to be significant on exports in the other two
types of financial incentives, SI1 and S3. Export subsidies as a group(ST) have a
positive impact on the growth of exports in Korea.

2) For the impact of foreign competitors’ exchange rate policies on exports in
Korea, our analysis provides some meaningful results. The depreciation(or de-
valuation) of Japanese Yen and/or Chinese Yuan has been detrimental to the ex-
port growth in Korea.

3) The growth of income in major trading partners has a positive and signifi-
cant effect on the promotion of exports in Korea. The elasticity of exports with
respect to foreign income is unitary in Korea during 1981-1992. Along with the
influence of Yen and Yuan on exports and industrial production in Korea, the
study can tentatively conclude that the economic growth of Korea in the 1980s
was mainly contributed by external factors. In other words, Korean economy in
the 1980s was quite vulnerable to the offshore external shocks.

4) The evidence suggests that export subsidies in Korea are used to stabilize
exports. This is also true for the objective of foreign exchange rate policy in Kor-
ea. Trade balance stabilization takes priority in foreign exchange rate policy of
the Korean government.

5) Foreign exchange rates in Korea have been influenced by those of Japan.
The dollar values of Korean Won respond sensitively to the dollar value changes
of Japanese Yen.

6) Export subsidies, more specifically export facility installation financing(S2)
and long-run export financing(S3), have positively contributed to the industrial
production in Korea. Higher foreign income(FY) also helped to increase the in-
dustrial production in Korea.

7) Export subsidies have had a significant short-run adjustment mechanism
towards its long-run equilibrium path.
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