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F rom the perspective of new growth models and new interna-
tional trade theories, both exports and imports play an
important role in a dynamic economy. Economically, we cannot
merely emphasize on a positive trade balance and we ignore the
benefits of imports, and also we cannot advise negative trade
balance. But the main concern of policy makers about international
trade should be making stability and equilibrium of trade balance
in the long run. Especially, deficit agricultural trade balance can
be a great danger for food security. Hence, the main objective of
this study was to test the sustainability of Iran's agricultural
trade balance during the period 1961-2011 (1340-1390). For
this purpose, After confirming the existence of cointegration by
Gregory-Hansen Test, Hasted and Arize models was estimated
with OLS, FMOLS and DOLS methods and it released we can
verify sustainability of agricultural trade balance during the
period of the study. Also, the estimation of error correction
model showed that there is a bidirectional causality relationship
between import and export in long-run while in short-run export
only cause import in agriculture sector.
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INTRODUCTION

Both export and import play an important role
in a dynamic economy. In new growth theory,
export promotion is key factor for economic
growth. Because export improves productivity
and provides needed exchange revenues for im-
porting intermediate and capital goods. Also ex-
port speeds optimum resource allocation and
enhances technology with generating competi-
tion (Levin and Raut, 1997). However, the im-
portance of export doesn’t mean that like
mercantilists we must only stress on positive
trade balance and ignore the import advantages.
Because according to comparative advantage
theory, the goods which produce more expen-
sive in country can be imported. Therefore, im-
port is important the same as export. Export and
import must be considered as complementary to
each other instead of substitution (Gorji and
Alipourian, 2005). Surely, the importance of im-
port doesn’t justify negative balance trade. Be-
cause this can be harmful for national authority.
Therefore, the main concern of policy makers
must be the establishment of long run equilib-
rium and sustainability of balance trade. This is
more important for agricultural trade balance.
Because if it be negative, food security may be
threatened (Bakhtiari and Haghghi, 2003).

Given to large and inevitably wave of global-
ization, understanding the relationship between
export and import can help to create efficient
trade policies in order to sustain (agricultural)
trade balance. Since foreign trade volume re-
flects macroeconomic policies, with the recog-
nition of export and import relationship can be
examined the effect of these policies on interna-
tional trade. If there is a cointegration between
export and import, it can mean the macroeco-
nomic policies could create the long run equi-
librium in international trade sector.
Cointegration between export and import is a
key element to regularize trade policies in order
to achieve balance trade (Uddin, 2009).

From theoretical perspective, can exist bilat-
eral causality relationship between export and
import. Import compel internal producer to pro-
duce high-quality goods with enhancing tech-
nology, to produce cheaper product with
decreasing production cost and to rise the quan-
tity and diversity of the products by making use

of more diverse inputs. Thus Import can pro-
vide condition to participate in the Global mar-
ket (Tayebi et al., 2008). On other hand, export
revenues provide condition to import greater
(Lee and Huang, 2002). Additionally, export in-
creases economic wants through the increase of
economic growth and so it rises import potential
(Karahasan, 2009).

In Iran, have rarely studied the relation be-
tween export and import. The study of
Kharazmi and Samadi (2004) for OPEC coun-
tries during period 1960-1998 using Johansen
cointegration test showed that there is not the
export and import relationship in Iran, Saudi
Arabia, Kuwait and Gabon but such a relation
exists in Indonesia, UAE, Algeria and Nigeria.
There are few studies about export and import
cointegration abroad. Hossain et al., (2009) ex-
amined the relationship among export, import
and GDP of Bangladesh using Johansen method
during period 1973-2008. The results revealed
that there is a causality relation from export to
production. Also export impacts on import in
short run and long run. Ullah et al., (2009) ex-
amined the presence of cointegration and
causality among export, import and economic
growth using Engle — Granger test during period
1970-2008 and realized that there is a one-way
causality relationship from growth to both ex-
port and import. Emmy et al., (2009) with Jo-
hansen method showed that there is
cointegration between forest products import and
forest products export (including wood pulp,
wood fuel, paper and paper board, sawn wood,
...) and bilateral causality relationship between
export and import in short run and long run.

According to the above discussions, the aim
of this research is to examine of the existence of
long run equilibrium and sustainability of agri-
cultural trade balance. Also this study tries to
identify the causality relationship between agri-
cultural export and agricultural import.

MATERIALS AND METHODS
Husted (1992) provided a theoretical frame-
work to show the relationship between export
and import. Husted model obtains from current
budget constraint as follow:
C=YtB:-1 (1+7)B:w (1)
Where C, Y, B;, and I, are respectively con-
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sumption, production, foreign borrowing, in-
vestment and international interest rate. He with
imposing some assumption and solving math
operation represented follow model for sustain-
ability test:

X=ortpM+e (2)

Arize (2002) introduced as alternative below
regression:

M=ar+bMte (3)

In (2) and (3), X: and M, are, respectively, ex-
port and import, both £ and b represent slope co-
efficient, o shows intercept, e and ¢ are error
term. If cointegration between export and im-
port (prerequisite) is verified and f=1 or b=1
statistically, it can conclude for a long run period
that the country has not violated international
budget constraint, balance trade has been sus-
tainable, there has not been trade deficit and thus
the country is able to redeem external debt. On the
opposite, if there are not cointegration, it mean
that balance trade has been unsustainable and in-
ternational budget constraint has been violated.

According to above, to achieve the aims of re-
search must examine cointegration between ex-
port and import. Because first, the two series are
often non-stationary and so cointegration is pre-
requisite for long run equilibrium and sustain-
ability of balance trade. On other hand, the
selection of appropriate method for the exami-
nation of causality relationship relate to the
presence/ absence of cointegration. The popular
cointegration tests are Engle-Granger, Johansen
and auto regressive distributed lag method. But
unfortunately these tests don’t allow for struc-
tural failure. Given to the events such as the war,
the revolution and the jump in oil revenues dur-
ing study period, the results of these methods
may be misleading. Therefore, in this research
is used Gregory and Hansen tests (1996a and
1996b) which allow to test cointegration with
accounting structural break. Also, to examine
unit root with accommodating structural change
is applied Zivot and Andrews test (1992). Both
tests will be introduced as follow.

Zivot and Andrews test: If in augmented
dickey—fuller test structural change is not con-
sidered, the results of the test will have a bias
towards the failure to reject the null hypothesis
and thus the test power will reduce. Therefore,
Zivot and Andrews (1992) introduced a method

to determine a most possible endogenous struc-
tural change in data.

Let be Y, the studied time series, a intercept
and e error term. The null hypothesis represents
as follow:

Ho:Y=a+Y.te 4)

Which doesn’t allow for structural change and
represents unit root. The alternative hypothesis
depending on the assumption about whether the
break occurred in intercept or trend represents
as follow:

T
i

i 4 al T oOT ;g o L g
H L=a+8DU (L) +et+pl+ ¥ dal i +4

)
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Al T (6)
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Where O, o, p, 6, y are slope coefficients, ¢
is trend variable, 7» shows structural change
date (year) and L represents lag length. The DUt
and DTt are dummy variables which shows
break in intercept and break in trend respec-
tively. The regressions (5), (6) and (7) are ADF
regressions in which allows for break in inter-
cept, break in slope and break in both intercept
and slope respectively. The values of DUt are 1
for t> T, and zero for other years. Also the val-
ues of DTt are t-T, for t > T and zero for other
years. The three regressions is estimated with
various values of 7, by OLS method. The break
date is related to the value 7» which gives min-
imum t-statistic of the coefficient p. If t-statistic
is greater than critical value test, null hypothesis
will be rejected and the series will be stationary
(Malakian and Khatami, 2011).

Gregory and Hansen test: This test allow for
an endogenous structural break in the cointe-
grating vector. The cointegration regression rep-
resents as follow:

yie ot 5y2t+ (<] (8)

Where ,2: is an m-dimensional vector includ-
ing I (1) variables and e, is I (0) error term. The
structural change modeling is as follow:

yir=0+60 Dptdpite 9)
Y=ot O D+ 5y2[+ wtt+e; (1 0)
yi=ot O Dyt 5y2t+ Y (yztx Dtb)+ €t (1 1)

Where Dy 1s dummy variable which receives
1 for the values after the possible break and zero
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for other years. The regressions (9), (10) and (11)
are known as the level shift model, the level shift
with trend model and regime shift model. In first,
second and third structural change take places in
intercept, both intercept and trend, and slope re-
spectively. Gregory and Hansen (1996 a) for de-
termining the structural break points and the
examination of cointegration represented new sta-
tistic with modifying the statistics of Philips (1987)
and ADF. The minimum value of this statistic
for various years represents the possible struc-
ture break point. If the statistic is significant, the
null hypothesis of non cointegration rejects
(Samadi et al., 2006). Also Gregory and Hansen
(1996 b) introduced a forth model namely the
regime and trend shift which in is assumed that
structural change take places in both intercept
and slope.

DISCUSSION

In this study the data of import and export dur-
ing period 1961-2011 in dollar terms were ob-
tained from the food and agriculture
organization of the United Nations website
(FAO, 2014). Figure 1 displays that agricultural
trade value can classified into four period. In the
first period, before 1973, Iranian foreign trade
increased with slow rate. With increasing food
demand after jumping oil prices in 1973, agri-
cultural import raised considerably and shifted
from 3688 billion $ in 1973 to 12766 $ in 1976.
With the emergence of Iranian revolution and
according to the limitation capacity of the ports
and transportation system this trend was stopped
after 1977. During 1973-77 export has increased
significantly as a result of remarkable increase
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in intermediate and capital goods import. In
third period (1976-1998) as results of revolu-
tion, war and reconstruction, foreign trade
growth decreased and agricultural trade fluctu-
ation increased. Since 1998 agricultural trade
value have raised continuously and sharply,
shifted from 34463 billion $ in 1999 to 193760
billion § in year 2011.

Figure 1 shows that firstly, export and import
in agricultural sector following each other in a
good way during the time and thus there is most
likely cointegration between them.

Secondly, the data may have structural failure
and it is better to perform data analyzing with
the methods which consider this fact. Thirdly,
mean and variance of the series was not constant
over time and probably they are not stationary
and thus it is essential to avoid from spurious re-
gression, firs the integration degree of the vari-
able must be determined. For this reason,
stationary of agricultural export variables exam-
ined by using Zivot — Andrews unit root test
(Tablel).

As shown in table 1, the unit root statistics, for
the both variables, are not significant in level
and thus null hypothesis of the existence of unit
root cannot be rejected but after differencing the
two variables, the t-statistic of the test will be
significant at 1% and the null hypothesis can be
rejected. In other word, both the variables are
stationary after first differencing. Therefore
Gregory — Hansen test which was designed for
I (1) variables can be applied. The results of this
test reported in table 2 and shows both the sta-
tistics of Z," and Z," are significant at 95% con-
fidence level but ADF" statistic is not
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Figure 1: Iranian Agricultural export and import value during 1961-2011(billon dollar)
(Export value and import value have displayed in right and left vertical axis respectively).
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Table 1: The results of Zivot—-Andrews test

First Model: Structural

break in intercept

Third Model: Structural
break in both

Second Model:
Structural break in

trend intercept and trend
Variables
Possible L Possible Possible
structural Minimum  g¢ryctyral  Minimum  structural  Minimum
break year t-statistic preak year t-statistic break year t-statistic
(Tb) (Tb) (Tb)
InM Logarithm of 1973 -3.47 1975 -3.61 1973 -3.86
agricultural import
InX Logarithm of 1984 -2.93 1974 -2.45 1979 -2.84
agricultural export
AInM  First difference of 1978 -5.44** 1995 -4.75%* 1976 -5.59***
agricultural import
AInX  First difference of 1977 -7.25%** 1986 -6.56*** 1975 -7.93***

agricultural export

*** Statistically significant at 1 % - Optimum lag was selected using Schwarz Information Criterion

Source: Research findings

significant. As a result, the cointegration be-
tween agricultural export and agricultural im-
port is verified altogether. Therefore it can be
said that agricultural balance trade placed in
long run equilibrium.

According to some economists, the existence
of cointegration is the prerequisite for establish-
ing sustainability of trade balance and a suffi-
cient condition, the slope coefficient equals to
one in the Hosted or Arize models, must be sat-
isfied. To investigate this issue, the two men-
tioned models are estimated by Ordinary Least
Square (OLS), Dynamic Ordinary Least Square
(DOLS) and Fully Modified Ordinary Least
Square (FMOLS) methods and the results are
presented in Table 3. The estimated slope coef-

ficients with their standard errors are reported
in the second and fourth columns of this table.
It is observed that all the coefficients are signif-
icant and close to one. Also can be seen that in
columns three and five, the null hypothesis that
the slope coefficient of models equals to one
could not be rejected in all cases because the
Wald test statistics are not significant. Thus, a
sufficient condition for the stability of the agri-
cultural trade balance in the period under study
is established.

After confirming cointegration, error correc-
tion model (ECM) can be estimated (Table 4).
With considering Table 2, for estimating ECM
two dummy variable was used to capture struc-
tural beak: the variable D821 which takes 1 for

Table 2: The results of Gregory - Hansen Test

Statistics  Level Shift Model Level Shift with Regime Shift Model Regime & Trend
Trend Model Shift Model
Possible Statistic Possible Statistic Possible Statistic Possible Statistic
structural value structural value structural value structural value
break year break year break year break year
Zi 1979 -4.95%* 1981 -5.77** 1981 -5.41** 1984 -7.13%**
Zy 1979 -5.00** 1981 -5.83** 1981 -5.47** 1984 -7.21%*
ADF 1979 -35.39 1981 -42.00*** 1981 -38.75*** 1984 -51.64

*** Statistically significant at 1 % - Optimum lag was selected using Schwarz Information Criterion

Source: Research findings
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Table 3: The estimation of Husted and Arize models

Husted Model

Arize Model

Estimation Method

Wald statistic (X?)

Wald statistic (X?)

Coefficient ¢ testing Ho: g=1 Coefficient ¢+ esting Ho: g=1
oLs 0.88* 0.05 0.98** 0.03
(0.05) (0.81) (0.31) (0.85)
DOLS 1,07 0.05 1.00 0.00
(0.09) (0.45) (0.07) (0.96)
1.00%** 0.00 1,04+ 0.40
FMOLS (0.06) (0.99) (0.06) (0.52)

e ** and * Statistically significant at 1, 5 and 10 percent respectively- Optimum lag or lead was selected
using Schwarz Information Criterion —The Numbers in the parentheses in columns 2 and 4 are Standard de-

viation while in columns 3 and 5 are prob.
Source: Research findings

years - 1982-2011 and zero for other years and
shows the existence of structural break in inter-
cept, 2- the variable D8211x [n M which cap-
tures structural break in slope. For Arize model
the coefficients of both dummy variable were
not significant and thus were omitted. As shown
in table (4), error correction coefficient is nega-
tive, absolutely less than one and significant, ei-
ther the difference in logarithm of export is
dependent variable or the difference in loga-
rithm of import is dependent variable. Therefore

it can be concluded export cause import in agri-
culture sector and vice versa. The reason is
probably that increasing exchange revenues
from export, provides condition for rising im-
port and on the other side with increasing im-
port, production and export will increase
through the rise in import of intermediate goods
and raw materials, especially in food industries.
Also, the coefficient of the A In M,.; variable is
not significant in Husted model while the coef-
ficient of the variable A /n X,.;in Arize model is

Table 4: The estimation of error correction model

Variables ECM for Husted Model ECM for Arize Model A In M,
A In X: is Dependent Variable is Dependent Variable
ecmt -0.60** -0.17*
(0.23) (0.10)
AIn Xes 0.27 0.21*
(0.20) (0.12)
AIn Mes -0.01 0.15
(0.24) (0.14)
D8211 -3.43** --
(1.78)
D8211 xIn M 0.19*
(0.10) -
Intercept 0.21*** 0.06***
(0.08) (0.03)
R? 0.18 0.30

e ** and * Statistically significant at 1, 5 and 10 percent respectively- Optimum lag was selected
using Schwarz Information Criterion —The Numbers in the parentheses are Standard deviation - For
Arize model the coefficients of both dummy variable were not significant and thus were omitted

Source: Research findings
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significant. Thus it can be concluded that there
is a one-side causality relationship from export
to import in short run. The error correction co-
efficient of Husted model shows that about 60%
of export deviation from its long run equilibrium
adjusts in every period. In addition, the error
correction coefficient of Arize model suggests
that five periods after a shock, import will return
to its long run equilibrium.

RESULTS

In this paper we followed three aims. First, we
want to investigate whether foreign trade in
Iran’s agriculture sector is in long run equilib-
rium. In other word, we tried to answer whether
Iranian agricultural export and Iranian agricul-
tural export in long run are Diverging toward
one another or converging. To achieve this aim,
after understanding the variables are I (1) by
Zivot — Andrews test, we examined cointegra-
tion with Gregory — Hansen test. According to
confirm cointegration, we concluded long run
equilibrium between export and import exists.
This is opposite to the result of the study of
Kharazmi and Samadi (2004) on Iranian total
balance trade. Second, we tried to test agricultural
trade sustainability. According to Husted (1992)
after confirming cointegration to examine sus-
tainability must regress export on import and
test whether the slope coefficient statistically
equals to one. According to Arize (2002) an al-
ternative is to regress import on export and then
to test whether the slope of export statistically
equals to one. We estimated Husted and Arize
models by three method of cointegration vector
estimation namely OLS, DOLS and FMOLS
and then performed Wald test on the estimated
coefficients. The results showed the slope coef-
ficients statistically equals to one in both models
and the hypothesis of agricultural trade sustain-
ability cannot be rejected. Therefore it can be
said totally during study period food security
was not threatened through agricultural import.
Third, we tries to study the causality relationship
between export and import in agriculture sector.
Using error correction model it was revealed ex-
port causes import. Given to the positive coef-
ficient of the import variable in estimated
Husted model, it can be said that import have
likely positive effect on export. Therefore it can

be concluded that as long as there is dependence
on import of intermediate goods and raw mate-
rial, to promotion export inevitably must import.
Additionally, the rise in exports through the in-
crease in exchange revenues cause to encourage
import in long run and short run. In this regard,
we recommend to spend export revenues to im-
port intermediate and capital goods more than
before.
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