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ABSTRACT: This paper investigates the causality relétionship between export

expansion and economic growth in Turkey, using data for the period from 1968 to 1993.
A great number of emprical studies have shown that export expansion is associated with
better economic performance in many developing countries. This is used to support the
export-oriented development strategies. Such a broad interpretation is, however, usually
based on regression analyses which provide no means of determining the direction of
causality. ~ A brief literature survey on the relationship between export growth and
economic growth is carried out and some leading studies on causality testing are
examined. Hsiao version of Granger causality test technique is employed in an emprical
study for Turkey. Although the results seem to give no support to the export-led growth
hypothesis for Turkey in the framework of causality testing, more caution is needed to
interpret them in a conclusive way, mainly because of shorter experience of export
promotion policies in Turkey compared with the many other developing countries. '

1. Introduction

There has been.continuing discussion in the literature about the relationship
between export expansion and economic growth for the recent three decades. At the
theoretical level, there are two diverse positions: The standard neoclassical trade argument
postulates that export expansion creates a substantial positive impact on economic
performance due to better allocation of resources. A policy based on export expansion is
assumed to allow higher capacity utilization and exploitation of scale economies, thus
causes higher growth rates of output and employment, and provides more opportunity in
accruing technological innovations.(1) On the other hand, for Marxist or neo-Marxist
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stances, trade is a kind of mechanism with which industrialized countries exploit the
developing ones.(?

In spite of the diversity in theoretical positions, emprical studies emerged a
consensus among many development economists that export expansion causes a better
economic performance in developing countries. These studies investigated the relation on
either individual countries with time-series data or some group of developing countries
cross-sectionally. Each study gave its main importance to the different aspects of the
relationship, such as its relevance to level of economic development, trade orientation or
comimodity composition of exports, etc.3) Though they differed from each other in terms
of the period analysed and the set of developing countries included, their results generally
gave support to the hypothesis that export expansion plays an important role in
economic growth in developing countries. A common feature of the emprical swdies has
been to investigate the relationship between export growth and economic growth on a
priori grounds that the former causes the latter.

From the methodological point of view, these studies may be summarized in three
groups: The first includes the studies employing simple regression models. Emery
(1967), Syron and Walsh (1968), Maizels (1968), Massell (1972), Michaely (1977),
Donges and Riedel (1977) all used simple regression methodology in determining the role
of export growth in economic growth.

The emprical studies in the second group investigated the relationship through the
induced forms of dual-gap and/or Harrod-Domar models. The leading studies were done by
Voivodas (1973 and 1974), Williamson (1978) and Fajana (1979).

Finally, the third and more commonly used approach is based on some models
derived from Cobb-Douglas production function. Studies by Michaloupoulos and Jay
(1973), Balassa (1978, 1985), Tyler (1981), Feder (1982), Salvatore (1983), Kavoussi
(1984), Ram (1985 and 1987), Otani and Villanueva (1990) and Sheehey (1990, 1992)
may be quoted here. .

2. The Causality Problem

Although almost all of the above studies generally found a strong relationship
between export growth and economic growth and are highly illuminative for further
studies in respect to the relevance of the relationship to the trade orientation and the level
of economic development as well as the commodity composition of exports, they,
regardless of the methodology employed, have interpreted their results in regression of
output variables on exports for providing support to export-promotion development
strategy. In fact, a unidirectional causality from export expansion to the development of
economic growth were used as credit to the export-led growth strategy. Such an
interpretation should be questionable since those regressions provide no means of
determining the direction of causality. In regression models, export expansion is
considered as regressor while economic growth is taken as regressand. Accordingly, a
statistically significant coefficient of export expansion variable is interpreted in such a
way that export growth causes economic growth. Such an approach suffers from an
important methodological weakness, as one easily suggests that economic growth may
well cause export expansion, instead of vice versa. She can even rationalize her
suggestion as follows: Together with economic growth process, improvements would be
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gained in technology, human and physical capital, technology transfer and production
techniques, all of which determine the causality from economic growth to export growth.
In fact, rapid economic growth, as suggested by Goldstein and Khan (1982), may increase
a country's export capacity. For example, economic growth increases various
infrastructure facilities such as roads, transportation, and communications, which support
export industries. On the other hand, economic growth may also lead to a reduction in
export growth if exportable goods are competitive in the domestic market. Increasing
income may raise domestic consuption, leaving fewer goods available for exports. All
these considerations raised the question of causality direction in the relationship between
export growth and economic growth and caused emprical efforts to be shifted from the
sole regression-based models to the causality seeking studies.

Being aware of the question, Jung and Marshall (1985)(4) performed causality tests
for thirty-seven developing countries by using an approach developed by Granger (1969).
They used different time periods for each country determined by the availability of annual
data changing from 1950 to 1980. Through Granger approach, the output growth rate is
regressed on a constant, on past values of itself, and on past values of the export growth
rate. The same treatment is also performed on export growth. This study limited the
length of the lag to two for each right-hand side variable of the equations. Jung and
Marshall concluded that the causality was detected only in fourteen countries. Export
growth caused economic growth in seven countries, and economic growth created export
growth in seven countries. They suggested that "this unexpected result was due to data
processing differences as their study was based on time series, but all previous research
used the data processed cross-sectionally”.() Turkey was included in this study with data
comprising years from 1953 to 1978 and no causality was detected. A weak point in this
study is that their use of the Granger test of causality suffered from arbitrariness in the
choice of lags and the level of significance. To overcome this, Hsiao (1981) suggested
using a combination of Granger causality test with Akaike's Final Prediction Error (FPE)
criterion. He showed that the causality direction was from exports to economic growth
for only four countries. : .

Another earlier test of causality was done by Chow (1987), based on an approach
developed by Sims (1972). Chow used annual data on exports and manufacturing
production from eight newly industrializing countries (NICs), for the decades of 1960s
and 1970s. He found a strong causal relationship between export growth and industrial
development. A majority of these countries exhibited bidirectional causalities between the

growth of exports and the development of manufacturing industries. His results may be -

considered as supporting export expansion hypothesis.

Bahmani-Oskooee, et al. (1991) utilized Hsiao's Granger-Akaike synthesis for
testing the causality in 20 developing countries, all of which were included in Jung and
Marshall's sample, from 1960 to 1985. They found that causality ran from export growth
to economic growth in ten countries and the reverse causality occured in seven countries.
They concluded that their results was not conclusive enough in evaluating competing
hypothesis.

Recently, Dodaro (1993) investigated the relationship between export expansion
and economic growth in a sample of 57 developing countries from different levels of
economic development. His results were rather mixed and offered very weak support for
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the contention that export growth promotes GDP growth. The results of these four
' research are presented in Table 1.

As an example for panel data studles Ahmad and Kwan (1991) examine the
relationship in the African continent for 47 countries by using the data for the period
1981-1987. Their causality inferences indicate no causal link from exports to economic
growth, or vice versa. They concluded that "current causality tests on the relationship
between exports and economic growth suffer from incomplete specification due to
exclusion of variables that are crucial but are omitted”.(6)

Several other studies were carried out either on an individual country framework, .
for example, for Taiwan, Japan and USA by Ghartey (1993), for Ghana by Gordon and
Sakyi-Bekoe (1993), for Portugal by Oxley (1993), for South Korea by Suliman, et al.
(1993) and Sengupta and Espana (1994) or on a country group framework as done by
Bahmani-Oskooee and Alse (1993) These studies exerted mixed results in testing the
relevam hypothesis.
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Table 1. The Direction of Causality Between Export Growth and
Economic Growth in Developing Countries

Study by Export Growth Economic Growth No Causality
Causes Causes
Economic Growth Export Growth
Jung and Costa Rica (+)*, Iran(+)**, Kenya(+)** Turkey, Venezuela, India,
Marshall Egypt(+)**, Thailand(+)**, Chile(+)*, Mexico, Sri
(1985) Ecuador (+)**, Nigenia(+)*, Peru(+)**, Lanka, Portugal, Guyana,
(1950-1980)  Indonesia(+)**, Taiwan(+)*, Greece(+)**, Jamaica, Paraguay, Urugusy,
Morocco(+)*®, S. Africa(-)*, Korea(-)* Brazil, Argentina, Colum|
Tunisia(+)**, Pakistan(-)*, Israel (-)**, Guatemala, El Salvador,

Israel(-)**, Greece(-

)‘

Bolivia(-)**

Chow (1987)  Brazil(+)***, Brazil(+)**, Korea(+)***,  Argentina
(1960-1984) Korea(+)***, Hong Kong(+)**,

Isracl(+)***, Isracl(+)***,

Hon Kong (+)*** Singapore(+)***

Mexico(+)***, . Taiwan(+)***

Singapore(+)***,

Taiwan(+)***
Bahmani- Dominican S. Africa(+)**, Korea(+)** Bmazil, Ecuador, Greece, Sti
Oskooee, Rebuplic(+)** Nigeria(+)** Lanka, Honduras, Jamaica,
et al. (1991) Thailand(+)®, Indonesia(-)** Morocco, Tunisia,
(1951-1987) Taiwan(+)* Philippines, Guyana

Indonesia(+)*,

Korea(+)*

Paraguay(-)**
El Salvador(-)*

. Dodaro
(1993)

(1967-1986)

Bangladesh(+)**,
Uganda(+)*,
Indonesia(+)***,
Malta(+)*, Costa
Rica(+)*, Israel(+)*,
P. New Guinea(+)*,
Syria(-)*,
Ethiopya(-)**,
Malaysia(-)*,

El Salvador(-)**

Mali(+)*, Chad(+)***
Guatemala(+)**,
Ghana(+)* Liberia(+)**,
Zambia(+)** P. New
Guinea(+)**, Guyana(+)*,
Chile(+)***
Nicaragua(+)***, Haiti(+)*
Yugoslavia(+)*, Egypt(-)*
Indonesia(-)**, Turkey(-)*
Singapore(-)*, Isracl(-)**

Nepal, Somalia, India, Fiji,
Burundi, Burkina Faso,
Malavi, Ruanda, Benin, Sri
Lanka, S. Leone, Togo,
Zaire, Niger, Morocco,
Pakistan, Tanzania, Cyprus,
Gambia, C. African Rep.,
Madagascar, Suriname,
Mauritania, Lesotho, Jordan,
Sudan, Kenya, Senegal,
Cameroon, Honduras,
Zimbabwe, Thailand, Bolivia,
Philippines, Yemen, Congo,
Nigena, Bostwana,
Sweziland, Peru, Mauritius,
Tunisia, Columbia, Iv

Coast, Paraguay, Emmr.
Dom. Rep., Barbados, Korea,
Algeria, Jamaica, Mexico,
Brazl, Uruguay, Panama, S. *
Africa, Greece, Mauritania,
Lesotho, Trinidad and
Tobago,
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3. Testing for Causality: Emprical Study for Turkey, 1968-1993

The purpose of our emprical study is to test the causal relationship between
economic growth and export growth in Turkey for the period 1968-1993. Turkey
undertook a major liberalization of trade policies in 1980s, after a long history of import

_ subsitution and exchange controls. As noted before, Jung and Marshall found no causality

for Turkey in their studies. They, however, used the data comprising years between 1958

~ and 1973. On the other hand, Dodaro found a causal relation from GDP growth to export

growth at 10 percent significance level with data for the period 1967-1986, as seen from
Table 1.

The first study excludes the years of trade liberalization during which exports
increased to a great extent, or as many claimed, an export boom has been experienced.
The second study covered only the half of 1980s. While Jung and Marshall found no
causality in any direction, Dodaro detected a causal link in reverse -of the export-led
growth hypothesis with a negative sign implying that GDP growth reduces export
growth in Turkey. We think that it is worthy to try another test with a longer period of
time (1968-1993) covering the whole experience of trade liberalization until 1993. On
the other hand, the Granger test used by Jung and Marshall suffers from arbitrariness in
the choice of lags while Dodaro's study uses F statistics in choosing the lag lengths. To
overcome this shortcoming we employ Hsioa version of Granger causality based on
Akaike's Final Prediction Error (FPE) criterion. We also perform unit roots and
cointegration tests in order to determine the time series properties of the variables.

As commonly used in many other studies, we take gross domestic product (GDP)

as an indicator of economic performance. Export variable (EXP) is defined as merchandise -

exports. Both series were deflated with implicit GNP deflator and transformed into their

log levels. Data were taken from the series compiled by Turkish Institute of State
Statistics. GDP series are the new ones computed on the basis of the 1987 input-output

table.(7) As an extension to our analysis, we also investigate the relationship between
the growth of manufactured production (MFP) and the growth of total merchandise
exports. The rationale behind this extension is the fact that Turkey has experienced a
remarkable increase in her manufactured exports after 1980's. Accordingly, a definite
causal relationship from exports to manufactured production may be interpreted as credit
to export-led growth strategy in Turkey.

Integration and Cointegration

The time properties of the variables must be examined in order to ensure
confidence in causality. If the variables follow random walks, regressing one variable on
another may result in spurious parameter estimators, being not consistent. These
variables become stationary when differenced. However, conventional differencing
approach disregards potentially important equilibrium relationships among the levels of
series to which the hypotheses of economic theory usually apply, as suggested by Engle
and Granger (1987). Accordingly, a non stationary variable set may be treated in levels, if
it is cointegrated. Therefore, when the variables are both non stationary and are not
cointegrate, differencing would be the only approach to follow.
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In determining whether the variables follow random walks we use a unit roots test
proposed Dickey and Fuller (1979). This test is based on the estimation of the following
equation in which both unrestricted and restricted (8 =0, p = 1) forms.

Ye-Yiei=a+Bt-(p-1) Yi-1 +¥YAYy) ' ¢))

Whether the restrictions hold is tested by the standard F ratio.(8) The results of unit roots
test are given in Table 2.

Table 2. Tests for Unit Roots of the Series

Variable F
log (GDP) 3.44
log (EXP) ' 127
log (MFP) _ 2.53

*Critical F value at 5 % significance level is 7.24

Standart F ratios show that all variables follow random walks since the null
hypothesis can not be rejected at 5 % significance level. Although a unit root has been
confirmed for the series, the question of cointegration still remains. In testing for
cointegration, we took two steps. First, we estimate the regression equations for each
underlying relations in their simple linear forms. Secondly, residuals(e;) obtained from
these regressions were subjected to Dickey-Fuller test again. The results are shown in
Table 3.

Tablo 3. Tests for .Cointegration between the Series .

a

from the regressionof F*
log (GDP) = a + b log (EXP) 1.67
log (EXP) = a + b log (GDP) ‘ 1.66
log (MFD) = a + b log (EXP) ' 1.42
log (EXP) = a + b log (MFD) 1.47

*Critical F value at 5 percent significance is 7.24.
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As seen, none of the pair of variables are cointegrated according to the F statistics.
As a conclusion, it is proved that the series follow random walks and are not
cointegrated. Having characterized the trend properties of the data, we can now turn to
causlity testing by taking the first order differences of the variables.

Procedure for Detecting Causality

According to Granger mean causality, a time series X, is Granger-caused by a time
series Yy, if in a regression of X; on past values of X and Y, the coefficicents of the Ys
are significantly different from zero. That is, the variable X is better predicted when past
information of Y is taken into consideration, in addition to past values of X.

Granger causality running from X to Y is also defined in the same way as above.
Therefore, when X causes Y (X — Y) and Y causes X (Y — X) in a bivariate system, we
have a feedback (X < Y) relation between the variables. The concept of independence
follows if neither X causes Y (X 4 Y) nor Y causes X (Y 4 X).

For our emprical purposes, we estimate the equation

Alog GDP =a+ Z o; A log GDPt_J+ 2 BJ Alog EXPl_J+ ug ¥))
=1 =1

for the hypothesis that export growth causes economic growth and

k 1
. Alog EXPy=b+ Y YjAlog EXPyj+ 3 AjAlog GDPyj+ wy -3

j=1 TR

for the hypothesis that economic grdwth causes export growth, where u; and w; are white
noise error terms(9), and m, n, k, and 1 are assumed to be finite.

As suggested by Hsiao (1981) a two step procedure is followed in order to choose
the optimum lag lengths. We explain the procedure employed by focusing only on eq. 2
as follows:

n
First, we estimate eq. (2) with the restriction that .Zl 3j, using the FPE criterion,
F

(T+m+ l) (Yt )'t)2

T-m-1
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where T is the number of observations and m is the order of lags varying from 1 to m.
The spec:ﬁc value of m that minimizes FPE will be the optimum number of lags when
GDP is regressed against its own lags.

In the second step, we estimate eq. (2), now with no restriction, using the FPE
criterion,

T+m+n+1) T(g'l‘Yt)z
T-m-n-1 ’t:l

where n is the order of lags on EXP.

Then we obtain resticted and unrestricted sums of squared residuals, as SSRR and
SSRy, respectively. By using them, we calculate, Lagrange Multiplier (LM), Likelihood
Ratio (LR) and Wald (W) statistics which are altemative to each other as statistics testing

n
the null hypothesis. % Bj= 0 These statistics are calculated with the following formulas.
‘ =l .

T(z 2
OR -C
LM =TOR- %D
2
Su
2
[0}
LR=Tlog-—P
oy
T 2 2
We (oRr - oY
2
oy

where o2 and qu are measured as ML estimator of the variance of disturbance terms
and calculated as SSRR/T-n and SSRy/T-n-m, respectively. The whole procedure is
repeated for eq. (3) in which Alog (EXP) is dependent variable.

A Box-Pierce Portmanteau Q-statistic is calculated for each regression to ensure
that errors are white noise. The results are reported in Table 4. Box-Pierce Q statistics
show that the hypothesis of no residual autocorrelation can not be rejected. The signs
indicate the effect of the independent variable on the dependent one.
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Table 4. The Results of Causality Tests

. £ v Box-
Direction 0 " Lag Sign LM LR W df. Pierce
Causality _ Q)

Alog(EXP)-Alog@GDP)  (3.1) () 252 313 337 3 245
Alog(GDP)—Alog(EXP)  (3,1) () 6.50° 792*° 953** 3 169
Alog(EXP)-Alog(MFP)  (32) () 442 494  5.54 3 276
Alog(MFP)-»AlogEXP)  (3.1) O  7.55* 9.25** 11.50*** 3 098

® 0 hEe

, and x2 values at 10, 5, and 1 percent significance levels are 6,25, 7.81, and
11.34 for d.f. = 3.

As for causality from economic growth to export growth, our study indicates
negative causation in both log(GDP)—log(EXP) and log(MFP)—log(EXP) relations.
The results are statistically significant at all chosen significance levels. This result may
be intrerpreted in such a way that Turkey has not experienced an internally generated
export growth process. Instead, economic growth has retarded export growth during the
study period. This implies that the demand effects of output growth is sufficient to reduce
the growth of exports. Jung and Marshall explamed this rather contradictory result as
follows:

“Real growth that is induced by an exogenous increase in consumer demand that is
heavily concentrated in exportable and non-traded goods could lead to a decline in exports.
Thus, output growth could cause decreased export growth"(10),

In fact, economic growth may lead to a reduction in export growth, especially if
exportable goods are competitive in the domestic market. In such a case, increasing
income may raise domestic consumption, thus leaving fewer goods available for exports.

On the other hand, the results exhibit that there is no causality from export
growth to economic growth since the test statistics in this direction are statistically
insignificant at all chosen significance levels. This may imply that the hypothesis of
export-led growth is not verified for Turkey for the study period, in the context of
Granger mean causality. Significant test statistics showing that export growlh retards
economic growth would be auributed to the import substitution strategies with the
contention that such strategies distort the economy because of the underlying protective
measures, then export could increase the extent of such distortions (particularly if the
exports sector itself has benefited from prior protection), thus retarding or at best not
contributing to economic growth(!1), For such a process, one may suggest that exports
are promoted at the expense of domestic consumption and efficiency.
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4. Concluding Remarks

In this study we investigate the relationship between export growth and economic
growth in Turkey for the period from 1968 to 1993 by using the Hsiao version of
Granger causality-test. The results give no support to the export-led growth hypothesis in
Turkey in the context of Granger mean causality. Though this is contrary to the
conventional wisdom, similar results were also found by many development economists
for many developing countries as noted in our literature survey. As far as Turkey is
concerned Dodaro also found a negative causality from economic growth to export growth
with the annual data covering the period from 1967 to 1986.(12) Extending the study
period to 1993 and adding a new causal relation concept between exports and
manufactured production in this study does not change the results but strengthen them.

Whether exports are promoted at the expense of domestic consumption and
effeciency or economic growth causes reduction in export growth due to decreasing
availability of exportable goods is an issue 10 be addressed in further studies.

NOTES

1. For detailed theoretical explanations, see, for example, A. O Krueger, "Trade
Policy as an Input to Development”, American Economic Review, 1980, 70 (2), pp.
288-292., and J. Riedel, Myths and Reality of External Constraints on Development,
Gower, 1987, London. .

2. Sea A. G. Frank, Capitalism and Underdevelopment, in Latin America,
Monthly Review Press, 1967, New York.

3. Among the most prominent studies, we can quote B. Balassa "Exports and
Economic Growth: Further Evidence”, Journal of Development Economics, 1978, 5, pp.
181-189., and H. W. Singer, and P. Gray "Trade Policy and Growth of Developing
Countries: Some New Data", World Development, 1987, 16 (3), pp. 395-403., for the
level of economic development; R. Ram, "Exports and Economic Growth in Developing
Countries: Evidence from Time-Series and Cross-Section Data”, Economic Development
and Culwural Change, 1987, 36, pp. 51-72, D. Greenaway, and N. Chong-Hyun
"Industrialisation and Macroeconomic Performance in Developing Countries under
Alternative Trade Strategies”, Kyklos, 1988, 41 (3), pp. 419435., for trade orientation;
and R. M. Kavoussi, "Export Expansion and Economic Growth: Further Emprical
Evidence”, Journal of Development Economics, 1984, 14, pp. 241-250., for the
commodity composition of trade.

4. This is known as the pioneering study dealing with the relationship between
export growth and economic growth in a causality framework. .

5. See, Jung and Marshall, p. 10.
6. Ahmad, J. and A. C. C. Kwan, p. 247.

7. New series show substantial differences from the old ones.
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8. F is calculated as F = (N-k) (SSRR - SSRy) / q (SSRy) where SSRR and
SSRy are sums of squared residuals in the restricted and unrestricted regressions,
respectively, while N is the number of observations, k is the number of estimated
parameters in the unrestricted regression, and q is the number of parameter restrictions.
This ratio is not distributed as a standart F distribution under the null hypothesis. Instead,
the distribution tabulated by Dickey and Fuller must be seen. See, K. S. Pindyck, and D.
L. Rubinfeld, Econometric Models and Economlc Forecasts, 3rd Edmon, McGraw Hill,
1991.

9. It has zero mean and constant variance, and is uncorrelated with any other term
in the sequence. That is, E(up) = 0, E(u2) = ou? and E(uuyg) = 0, for k # 0.

10. See, Jung and Marshall, p. 4.
11. See, Bahmani-Oskooee, et al., p. 411412,

12. See, Dodaro, p. 240.
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