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Abstract: The main purpose of the investigation is to define the existence of the causality relationship between
foreign trade and some macroeconomic indicators in Azerbaijan. There was used OLS and cointegration methods,
as well as Granger causality between these indicators. The main conclusion is that there is not a causality effect
between import and GDP. As well as there is a causality effect between GDP and export. But there is not a strong
causality effect between foreign trade openness, foreign trade freedom, and GDP. As well as the paper
investigates the impact of import, export, and their annual changing on household income.  For this purpose,
the Dickey-Fuller test and Granger causality tests were applied. The authors come to the conclusion that there is
no causal relationship between foreign trade indicators and poverty rate, but there is such a relationship between
foreign trade indicators and household income.
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1 Introduction Researches on the socio-economic impacts of the
One of the important factors for economic country’s foreign trade activities are rare in the
development for any country is foreign trade. Both economic literature of Azerbaijan. The small number
aspects of foreign trade, i.e. imports and exports, of the dissertations and the articles investigate this
affect the country's gross domestic product and socio- problem, as well as references to the monographs,
economic situation. The trade balance in each suggests that the relationship between these
country plays an important role in increasing indicators is not limited to simple and visual
aggregate demand and the formation of comparisons. In most cases, the volume qflmports or
macroeconomic balance. Quantitative assessment of exports on the one hand, and socio-economic
the impact of foreign trade on economic growth and indicators on the other, are compared, and only the
socio-economic indicators has great practical dynamics of these indicators are considered.
importance for creating an optimal foreign trade However, serious econometric calculations are
policy. Our study focuses on the socio-economic needed to determine the cause-and-effect relationship
effects of imports, exports, trade balances, trade between these indicators.

turnover, trade freedom and trade openness.
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2 Literature review

The effects of foreign trade operations on economic
growth have been extensively studied by various
researchers at different times. It should be noted that
the impact of foreign trade, especially exports, on
economic growth in different countries leads to
different results.

Investigation of Rafigul and Haque [16] show that the
growth rate of exports between 1990 and 2016 had a
significant impact on GDP and poverty reduction in
Bangladesh. AS well as in case of Bangladesh this
problem is investigated by Mishu et.al.[11]. By using
the ADF and Granger tests, as well as the ECM
method, they show that there is a unidirectional
causal relationship between export growth and GDP
growth. For Bangladesh, there is a bidirectional
causal relationship between import growth and GDP
growth.

In the case of Palestine, Fannoun and Hassouneh [5],
examined the cause-and-effect relationship between
export and economic growth for the period 2000-
2018. Based on the Johansen test and the VECM
method, they conclude that there is a long-term
balance between imports, exports and production. It
was also determined that there are two long-term
cause-and-effect relationships between imports,
exports and production. This problem was studied by
Abushihab and Abdul-Khalig [19] on the example of
Jordan. By using Granger test their empirical results
also show that economic growth in Jordan is the
cause for the export growth, but export growth is not
cause for economic growth.

Despite the restriction of imports and the stimulation
of exports by all countries, the question of the causal
effect of imports on economic growth has not been
unequivocally identified in the economic researches.
Some studies confirm the positive cause-and-effect
of import growth on GDP. For example, Mishu
et.al.[10] claim that there is such a bidirectional
relationship between imports and economic growth
in the case of Bangladesh. This problem was studied
by Ashraf et al. [12] in the case of Pakistan. Using
statistics from 1970-2008, the researchers studied the
impact of imports of chemicals, as well as machinery
and equipment, on economic growth in Pakistan.
Using the Granger test the result obtained
bidirectional cause-and-effect relationship between
import growth and GDP growth.

A study by Malhotra and Meenu [12] also used data
from 1974-2003 and found that the relationship
between economic growth and imports was a
unidirectional cause-and-effect relationship. Thus,
economic growth is the cause for the growth of
imports, and there is no feedback. In both studies, all
products were taken into account when calculating
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the volume of imports. A study by Mishra [11]
confirms that imports also have a positive effect on
economic growth over the long run, covering the
years 1990-2010. He used the Granger test to
determine the cause-and-effect relationship between
these two indicators. Bader [2] studied the effects of
imports and exports on economic growth through
panel analysis based on materials from the period
1995-2013 on the case 17 Arab countries. The results
show that import and export activities during this
period had a positive impact on economic growth.
However, according to the study, in order to increase
labor productivity, it is necessary to give preference
to the import of technological equipment. Increasing
labor productivity as a result of the import of
necessary equipments that are the main reason for
economic growth. Masoud and Suleiman [8] also
raises the question of the cause-and-effect
relationship of imports and exports with economic
growth. They even tried to study the impact of
imports and exports on local investment. Applying
VAR analysis, based on data for the period from 1967
to 2010, there was determined that exports and
economic growth play a role in increasing local
investment. A study by Bakari and Mabrouki [3]
examined the cause-and-effect relationship between
imports, exports and economic growth in Turkey on
the basis of data from 1960 to 2015. The study used
VARM and Jahansen cointegration analysis, as well
as the Granger test. The results show that there is no
correlation between these three indicators in Turkey.
But on the other hand, there is a causal relationship
from imports to economic growth and from exports
to economic growth.

The problem of the impact of trade balance on
economic growth has also been evaluated in various
studies in the economic literature. Vikneswaran and
San studied this problem in the case of the Malaysian
economy. They studied the effects of the trade
balance on incomes, the exchange rate, and the
inflation rate between 2000 and 2015. In this study,
such interactions for the short and long run were
studied using the ARDL model. The causal
relationship between these indicators was tested by
the Granger test. The result is that the trade balance
has a high impact on incomes, inflation and the
exchange rate. However, there is no serious link
between the money supply and the trade balance.
The effects of the trade balance, or rather the foreign
trade deficit, on economic growth were studied by
Ahmad et al [12] on the case of Pakistan. Based on
the data covering 1971-2007, ADL test OLS method,
Johansen test, ECM, ARCH method were applied in
the study. For the long run wused Johansen
cointegration method, and for the short run, the ECM.
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Johansen's method of cointegration for the Pakistani
economy shows that the foreign trade deficit is
negatively related to economic growth in the long
run. However, the ECM shows that in the short run
there is a positive correlation between these
indicators.

Freedom of foreign trade, as one of the aspects of
foreign trade activity, is an integral part of economic
freedom and reflects the extent to which public
administration institutions within the country
interfere in foreign trade. The level of both foreign
trade freedom and economic freedom as a whole is
calculated by various research centers, including the
Heritage Foundation. There is considerable research
in the economic literature on the effects of economic
freedom, as well as foreign trade freedom, on
economic growth. Most of these studies confirm that
the effects of economic freedom, including foreign
trade freedom, on economic growth are positive. For
example, Peev and Mueller [13] examined the effects
of democratic change and economic freedom on
economic growth in 24 post-communist countries
between 1990 and 2007. The results show that the
effects of economic freedom on economic growth are
positive. However, the size of the public sector has a
negative impact on economic growth. In this study,
freedom of trade is considered a key component of
economic freedom.

The investigation by Piatek et al [14] also shows that
there is a cause-and-effect relationship between
political and economic freedom and economic
growth in transition countries. The study confirmed
the effects of economic freedom calculated by 20
indicators on economic growth in 25 post-socialist
countries between 1990 and 2008 by the Granger test.
The effects of political freedoms on economic growth
were found to be neutral. In this study, freedom of
trade was taken as a key component of economic
freedom. Razmi and Refaei [17] examined the effects
of economic freedom and foreign trade openness on
economic growth in 17 countries in the Middle East
and East Asia region using panel analysis based on
data from 2000-2009. The results show that there is a
positive link between economic growth and the level
of economic freedom, and a negative link between
economic growth and the size of the government.
Gulaliyev et al [6] argue that freedom of foreign
trade, which is an integral part of economic freedom,
is a necessary condition, but not a sufficient condition
for economic growth. The research shows that
increasing the trade freedom rate doesn’t provide
economic growth in every condition. It is necessary
to find and maintain certain intervals of trade
freedom rate, which provides economic growth. In
moving out of this interval trade freedom changing
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can negatively affect economic growth. Gulaliyev et
al [6] consider the finding of the optimal level of
foreign trade freedom for each country as a problem
of great scientific and practical importance.

As well as the effects of trade openness on economic
growth have been extensively studied in the
economic literature. Yaya Keho [25] (the case of
Cote d’Ivoire), Silajdzic and Mehic [21] (the case of
Eastern European countries), Merale et.al. [9] (the
case of South-Eastern European countries), Syed [24]
(the case of Pakistan), Capolupo and Celi [4], (the
case of European countries) investigated this
problem. Some of these studies, e.g., Rajeh et.al. [16]
have examined the relationship between trade
openness and economic growth based on the new
trade openness indicator presented by Squalli and
Wilson [22] rather than the share of foreign trade
turnover in GDP.

By conducting a comparative analysis of the above
researches, we will try to analyze the cause-and-
effect of some foreign trade indicators on economic
growth in Azerbaijan. This is very important for
Azerbaijan that is an oil-producing country, and the
bulk of its foreign trade balance belongs to oil
products. The oil export regime is different from the
export regime of other products, and the openness
and freedom of foreign trade do not play a role in the
export of oil products.

3 Methodology
In this study we will assess causal relationship
between the four main indicators of the foreign trade
activity and economic growth, as well as two
socioeconomic indicators. These indicators are 1) the
volume of imports (IMP,); 2) export volume (EXP,);
3) trade balance (TB;); 4) foreign trade turnover
volume (TT;); . In our assessment we will use gross
domestic product (GDP;) and its annual change
(AGDP;). We will assess causality relationship
between foreign trade indicators and GDP (and its
annual change) and two sosioeconomic indicators
(and their annual changes) by using Granger test:
Yo=Yt aj*Xej+ XL bj* Y j+ 6, oy
Xe=2it1G*Xej+ X dj* Y+ & )
The Granger causality test allows the prediction of
another time series through one time series. It should
be noted that such a prediction is necessary, but not
sufficient, for the necessity of a cause-and-effect
relationship.
The data covering the years 1992-2018 for the study
were obtained from the official website of the State
Statistics Committee of the Republic of Azerbaijan
[23].
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4 Results

4.1. Stationarity
timeseries

We obtain the result in Table 1 for the stationarity
time series characterizing the dynamics of IMP;,
EXP,, TB;, TT:, In order to study the cause-and-
effect between some of the key indicators
characterizing foreign trade and household incomes
in Azerbaijan, it is necessary to apply the Granger
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test. Table 1 shows that IMP,, EXP., TBvo TT;
time series have stationarity from degree I(1).
However, the time series characterizing the first
differences of these indicators have stationarity from
I (0) degree. FTF, (foreign trade freedom) and
FTO.(foreign trade openness) indicators have
stationarity from 1(0) degree. The time series
characterizing household incomes and its first
differences have not stationarity in degrees I (0) and

I (1).

Table 1

Stationarity of time series of some indicators related to foreign trade and socio-economic development

T — statistics 1(0) 1(2)

IMP,-import volume (-0.348) H, Hy
AIMP,-change in import volume (-3.43) H, -

EXP;-export volume (-1.156) H, Hy
AEXP,-change in export volume (-3.232) Hy -

T B,-trade balance (-1.697) H, H,
AT B,-trade balance change (-2.867) H,y -

TT,- trade turnover (-0.889) H, H,
ATT,- change in trade turnover (-3.447) Hy -
FTF,- foreign trade freedom (-3.771) Hy -
FTO,- openness of foreign trade (-6.061) H, -

HHRPC,- per capita in households income (-2.217) H, Hy

AHHRPC,- change in per capita income in households (-2.501) H, Hy

Note: Calculated by the authors

4.2 Testing of Granger -cause-and-effect
relationship between foreign trade and GDP
and its annual differences

Calculations show that there is a moderate correlation
between AGDP, and AIMP,. However, the existence
of such a relationship does not yet confirm the
existence of a causal relationship between these
indicators. The Granger test between changes in
imports and GDP on the basis of 1, 2 and 3-year lags
shows that there is no causal relationship in both
directions, and for Azerbaijan, these two indicators
are not conditioned. It should be noted that at first
glance, the steady increase in imports over the past
20 years with the increase in GDP allowed us to draw
the wrong conclusion that the main reason for the
increase in imports in Azerbaijan is the increase in
GDP. However, the Granger test proves that there is
no causal relationship between these two indicators,
and the hypothesis H,is valid in both directions when
lag = 1 and 2. When Lag = 3, the hypothesis H, does
not justify itself in one direction, or rather in the
direction of AGDP, — AIMP,. In this case, we can
say that economic growth in Azerbaijan affects the
change in imports with a delay of 3 years. In the
opposite direction, there is no causal relationship.
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The Granger test can be performed for IMP.and
GDP;. However, it should be noted that none of these
time series is stationary to degree 1(0). However, the
simple linear regression dependence between these
two indicators is quite strong (R? = 0.86). The F-
significance level is 2*10~1°, However, this does not
mean that there is a cause-and-effect relationship.
Calculations show that for IMP, and GDP, for lag =
1, 2 and 3, the Granger test shows no causal
relationship between these two indicators (Table 2).
The linear regression relationship between exports
and GDP over the last 23 years is quite strong (R? =
0.95). The F-significance level is 7.35*1071,
However, to prove that such a strong regression
relationship is indeed a cause-and-effect relationship,
we must examine the existence of the Granger cause
between the time series. Calculations show that for
lag =1, 2 and 3 for EXP; and GDP;, the Granger test
shows a causal relationship between these two
indicators (Table 2). However, such a causal
relationship is one-sided, or more precisely, the
volume of exports is the cause of GDP.

Calculations show that there is a high degree of
correlation  between  AGDP; and AEXP;
(R? =0.778252; F-significance rate =5.67*1078).
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Table 2

Results of the Granger test on the effects of foreign trade indicators (and their annual changes) on GDP (and its
annual changes) and per capita households’ income per capita (HHRPC;) in the case of Lag =1; 2; 3

Lag=1 Lag=2 Lag=3

F- P- H, F- P- H, F P- H,

statistics | probability statistics | probability statistics | probability
AIMP, — AGDP, 0.91569 | 0.3513 + 10.29121 | 0.7515 + | 0.30421 | 0.8219 +
AGDP, — AIMP, 1.76402 | 0.2007 + | 1.17161 | 0.3349 + | 3.39735 | 0.0536 +
IMP, — GDP, 0.33306 | 0.5706 + 10.44084 | 0.6511 + | 0.11140 | 0.9519 +
GDP, — IMP, 1.66980 | 0.2118 + | 0.64103 | 0.5398 + | 1.80567 | 0.1958 +
EXP, — GDP, 15.8632 | 0.0008 - | 4.06821 | 0.0373 - | 497950 | 0.0162 +
GDP, — EXP, 3.92486 | 0.0622 + | 1.87128 | 0.1861 + | 2.25703 | 0.1301 +
AEXP, — AGDP, 1.80244 | 0.1961 + |0.63672 | 0.5427 + [1.988433| 0.1702 +
AGDP, — AEXP, 1.09800 | 0.3086 + [0.52091 | 0.6043 + | 1.09447 | 0.3890 +
TB, — GDP, 7.26578 | 0.0143 - 11.65012 | 0.2231 + | 1.61385 | 0.2343 +
GDP, — TB; 1.48928 | 0.2373 + | 0.61026 | 0.5554 + | 0.64370 | 0.6005 +
ATB, — AGDP; 2.70262 | 0.1175 + [0.93169 | 0.4155 + | 1.96283 | 0.1735 +
AGDP, — ATB, 2.20808 | 0.1546 + |1.84837 | 0.1916 + | 1.49627 | 0.2655 +
TT, — GDP, 9.93196 | 0.0053 - 1298759 | 0.0790 + | 1.99630 | 0.1644 +
GDP, — TT; 5.07445 | 0.0363 - | 1.46365 | 0.2608 + | 1.63969 | 0.2286 +
ATT, — AGDP, 0.79257 | 0.3851 + [0.32858 | 0.7250 + | 0.99805 | 0.4270 +
AGDP;, — ATT; 0.30966 | 0.5847 + 10.12278 | 0.8853 + | 0.32955 | 0.8041 +
ATT, — AGDP, 0.79257 | 0.3851 + [0.32858 | 0.7250 + | 0.99805 | 0.4270 +
AGDP;, — ATT; 0.30966 | 0.5847 + 10.12278 | 0.8853 + | 0.32955 | 0.8041 +
TO, — AGDP; 1.39074 | 0.2536 + |3.58889 | 0.0532 + | 2.24868 | 0.1351 +
AGDP, — TO, 0.51213 | 0.4834 + | 0.53658 | 0.5956 + | 0.38348 | 0.7668 +
IMP, — HHRPC, 0.39689 0.5388| + |0.59606 0.5678| + | 0.47857 0.7060| +
HHRPC, — IMP, 1.09001 0.3142| + |0.57643 0.5780| + | 2.46135 0.1372| +
AIMP, — AHHRPC, 0.65065 0.4344| + |0.37064 0.6994| + | 0.24759 0.8606| +
AHHRPC, — AIMP, 1.86608 0.1951| + |2.39508 0.1413| + | 1.37775 0.3262| +
EXP, — HHRPC, 14.3008 0.0020| - |3.03262 0.0893| + | 2.34646 0.1489| +
HHRPC, — EXP, 1.02316 0.3289| + |0.11365 0.8936| + | 0.48091 0.7046| +
AEXP, — AHHRPC, 2.70458 0.1240| + |0.92538 0.4278| + | 1.15512 0.3919| +
AHHRPC, — AEXP, 0.00736 0.9329| + |0.59826 0.5683| + | 0.63741 0.6144| +
TB, — HHRPC, 12.5642 0.0032| - |0.22967 0.7985| + | 2.07742 0.1817| +
HHRPC, — TB; 1.36705 0.2618| + |1.93500 0.1905| + | 0.33523 0.8005| +
ATB, — AHHRPC, 2.60223 0.1307| + |0.80982 0.4721| + | 0.89748 0.4886| +
AHHRPC, — ATB; 0.18272 0.6760| + |0.66281 0.5366| + | 0.71168 0.5753| +
TT, — HHRPC, 11.2088 0.0048| - |3.84717 0.0541| + | 2.35215 0.1483| +
HHRPC, — TT; 0.87689 0.3649| + |0.13919 0.8716| + | 0.66055 0.5990| +
ATT, — AHHRPC, 2.58529 0.1319| + |0.95250 0.4182| + | 1.35339 0.3327| +
AHHRPC, — ATT; 0.03120 0.8625| + |0.77888 0.4849| + | 0.58683 0.6427| +

Note: Calculated by the authors via the eViews software package

However, the seriousness of such a relationship
between these indicators does not justify its causal
relationship. Calculations show that according to the
Granger test between changes in exports and GDP on
the basis of 1, 2 and 3-year lags, there is no causal
relationship in both directions, and for Azerbaijan
these two indicators are not conditioned (Table 2). It
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should be noted that at first glance, the steady
increase in exports over the past 20 years with the
increase in GDP allowed us to draw the wrong
conclusion that the main reason for the increase in
exports in Azerbaijan is the increase in GDP. Or,
conversely, the increase in exports is due to an
increase in GDP. However, the Granger test proves
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that there is no causal relationship between these two
indicators and lag = 1; 2; In the case of 3, the
hypothesis Hy is valid in both directions. Unlike the
one-way causality between the volume of exports and
the volume of GDP, there is no causality in the
relationship between changes in these indicators. In
other words, changes in Azerbaijan's exports do not
lead to GDP growth. Also, GDP growth does not lead
to changes in exports.

The linear regression relationship between trade
balance and GDP over the last 23 years is quite strong
(R? =0.69). The F-significance level is 7.64*10~7.
However, to prove that such a strong regression
relationship is indeed a cause-and-effect relationship,
we must examine the existence of the Granger cause
between the time series. Calculations show that for
lag = 2 and 3 for TB; and GDP;, the Granger test
shows no causal relationship between these two
indicators (Table 2). The Granger test shows that in
the case of lag = 1, there is a one-way, i.e. causal
relationship from the trade balance to the volume of
GDP. However, if we consider that TB; and GD P;are
not stationary time series, then it is doubtful that such
a relationship is true.

There is also a high degree of correlation between
GDP and ATB, (R? =0.646407; F-significance rate
=6.54*107°). However, the seriousness of such a
relationship between these indicators does not justify
its causal relationship. Calculations show that
according to the Granger test between the trade
balance and GDP changes on the basis of 1, 2 and 3-
year lags, there is no causal relationship in both
directions, and for Azerbaijan these two indicators
are not conditioned. It should be noted that although
one of the main components in the calculation of
GDP on the basis of costs is "net foreign trade", in
other words, "trade balance", the Granger test
proves that there is no causal relationship between
these two indicators and lag = 1; 2; In the case of 3,
the hypothesis H, is valid in both directions.

The linear regression relationship between trade
turnover and GDP over the last 23 years is quite
strong (R? = 0.97). The F-significance level is
9*10718, However, to prove that such a strong
regression relationship is indeed a cause-and-effect
relationship, we must examine the existence of the
Granger cause between the time series. Calculations
show that for TT and GDP,t Lag = 1, the Granger test
shows that there is a two-way causal relationship
between these two indicators (Table 2). However, in
the case of lag = 2 and 3, the Granger test shows that
there is no causal relationship between these two
indicators in any direction.

There is also a high degree of correlation between
AGDP and ATT, (R?=0.82; F-significance rate
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=5.27*1077). However, the seriousness of such a
relationship between these indicators does not justify
its causal relationship. Calculations show that
according to the Granger test, there is no causal
relationship between trade turnover and GDP change
on the basis of 1, 2 and 3-year lags, and for
Azerbaijan these two indicators are not conditioned
and the hypothesis H, is valid in both directions
(Table 2).

The correlation between AGDP; and freedom of trade
(TF,) in Azerbaijan is very weak (R? =0.001879;F-
significance = 0.848085). However, the timing of
both indicators is stationary. Taking this into account,
if we perform the Granger test on the basis of 1, 2 and
3-year lags between these indicators, we will see that
there is no causal relationship in any direction, and
for Azerbaijan these two indicators do not condition
each other (Table 2).

Calculations show that the correlation between
AGDP; and foreign trade vulnerability (T0,) is also
very weak. (R? =0.135; F-significance rate =
0.093). Given the stationary nature of the time series
of both indicators, if we perform the Granger test on
the basis of 1, 2 and 3-year lags, we see that there is
no causal relationship between these two indicators
lag = 1 and 3, and in these cases the hypothesis H,is
valid in both directions (Table 2). However, in the
case of Lag = 2, there is a one-way causal
relationship, i.e. the change in GDP from the
openness of foreign trade TO; — AGDP;.
According to the results export activity positively
effects to the household income per capita. But there
is not reverse effect. Granger causality between
tradeover and trade balance connected with their
export component. The household income per capita
has not connected with import activity.

5 Discussion

The findings of the study on the causality effects of
export activity on economic growth are in line with
the main conclusion widely used in the economic
literature, i.e. the investigation also argues that export
have a positive effect on economic growth. It should
be noted that in some studies, such as Ugur [1] (in
Turkey case), Saunders [19], Malhotra and Meenu
[7], as well as Mishra [10] (in India case) had
bidirection cause-and-effect between import growth
and economic growth. A study by Malhotra and
Meenu [7], Mishra [10], Bader [2], Bakari and
Mabrouki [3] also notes the positive effects of
imports on economic growth. However, our study
concludes that there is no causality relationship
between imports and economic growth in Azerbaijan.
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There is need to investigate the reasons of this in
detail.

6 Conclution

Thus, the Granger test examines that the cause-and-
effect between GDP (and its annual change) and
foreign trade indicators , including imports, exports,
trade balance, trade turnover (and their annual
changing) , are very weak. Only in Lag=1 the export
has pozitiv influence to GDP that is was expected.
Via export the trade turnover and trade balance also
have pozitiv impact on GDP. But there is not cause-
and-effect relationship between annual changing of
these indicators, instead of the fact that there are
strong regrations between foreign trade indicators
and GDP and its annual changing. There is Granger
cause-and-effect between export valume and
household revenues per capita only in lag=1.
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