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This article aims to examine the long and short run relationship between agricultural exports and
agriculture share of GDP. Links between series considered are assessed by co-integration analysis
using Johansen co-integration technigue and ECM-GARCH. Results indicate a positive link in the
short and long term between agricultural exports and agriculture share of GDP, as well as co-
integration between the pairs of series used. Also it can be found that increases in agricultural
exports were followed by increases in agriculture share of GDP. Agriculture exports and
agriculture share of GDP elasticities are 0.62. The past shocks and agricultural exports increased
agriculture share of GDP volatility.
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INTRODUCTION

The Egyptian economy depends basically on agriculture,
Suez Canal revenues, tourism, taxation, cultural and
media production, natural gas exports and remittances of
more than three million Egyptians abroad (mostly in the
Gulf State). Agriculture plays a vital role in Egyptian
economy. The agricultural sector employs about 30%
of the total labor force, contributing about 14.8% of
GDP, and agricultural exports contribute about 20% of
total good exports, making the agricultural sector a
significant national income resource (State Information
System, 2012). Agriculture can salvage the prevailing

economic situation under instability (Raza et al., 2012;
Shirazi and Manap, 2004; Jatuporn et al., 2011; Haleem
et al., 2005).

Before 2011, The Egyptian economy is evolving and
this evolution only appeared on the rich and did not
reach the poor, who suffer from poverty and lack of food.
According to State Information System (2012), poverty
increased by 50%, leading to socioeconomic and
political instability. These situations led to the explosion
of a popular revolution in January 25, 2011.After two
revolutions in 25th of January, 2011 and 30th of June,
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2013 (Arab Spring revolutions), Egypt suffers from very
bad economic situation characterized by high food and
energy prices, high unemployment inflation rates, and
decline in economic growth rate in most relevant sectors.
These political events showed the fragility of the
Egyptian economy, where the Egyptian GDP growth
rate decreased from 5.1% in 2010 to 2.2% in 2014; also
the inflation increased from 7.1% in 2012 to 10.1% in
2014 (World bank, 2014). Egyptian food prices
increased by 17.7% from the 1st week of January
2011 till the 1st week of December 2013
(Egyptian Food Observatory, 2013). Egypt had before
these two revolutions $36 billion of foreign reserves
which decreased in 2016 to $16.5 billion (Africanews,
2016). It became necessary that the Egyptian
government worked to increase foreign cash flow of by
giving more attention to exporting goods, especially
agricultural products.

Recently, Egyptian economy is suffering from a dollar
shortage as a result of reduction in investment in Egypt
and demise of tourism, leading to depreciation of
currency inflows.

Most recent studies assessing the effects of
agricultural export on economics have started to gain
interest among economists. Many studies found
evidence that agricultural export variable has significant
effects on economic growth, where it's one of the most
important sources of foreign exchange income that ease
the pressure on the balance of payments and create
employment opportunities. Thus agricultural export is
considered as a very important one among economic
growth contributors. Some economists seem to
generally have agreed that exports can have high
added value on economic growth, while others did not
find much support to the export led economic growth
hypothesis.

In this paper, the Johansen (1988) co-integration
technique based on error correction model was used
to investigate the relationship between agricultural
exports and agriculture share of economic growth in
Egypt. The bivariate models for the pairs of series are
modeled by means of a GARCH (1,1) specification in
order to allow for time-varying and clustering volatility.

This paper is organized as follows. In the next section,
a literature review of the effect of the exports and
international trade on economic growth using time-
series econometric techniques is presented. In section 2,
the methodological approach is described. The fourth
section is devoted to the empirical implementation to
assess relationship between agricultural exports and
agriculture share of GDP. The last section in this article
offers the concluding remarks and policy implication.

LITERATURE REVIEW

During the last two decades, the role of exports in
economic growth has a wide range of literature. A large

extent of these empirical researches has been
conducted to explore the variable of the effects of export
on economic growth rate. These studies have used
either cross sectional data or time series data with vary
conclusions. Some of these studies have used simple
correlation coefficient technique in order to analyze the
relationship between economic growth and exports e.g.
(Chenery and Strout, 1966); Michaely (1977); Balassa
(1978); Heller and Porter (1978); Tyler (1981); and
Kormendi and Mequire (1985). They found that the
correlation between the growth of exports and economic
growth rate was highly positive.

The second part of these studies used regression
techniques to examine the relationship e.g. Voivodas
(1973); Feder (1983); Balassa (1985); Ram (1987);
Sprout and Weaver; 1993); and Ukpolo (1994). They
found a positive and highly significant effect of the
product export on GDP.

Several studies have addressed the links between
exports and the national GDP by using Granger
causality test which examined the -causality
relationship between growth of export and economic
growth e.g. Jung and Marshall (1985); Chow (1987);
Serletis (1992); Dodaro (1993); and Jin and Yu (1995).
These bulk of studies concluded that there existed some
causality relationship between exports and economic
growth.

Heiko (2008) examined the links between export
diversification and economic growth. He provided a
robust empirical evidence of the positive effect of export
diversification on per capita income growth. The study
estimated a simple augmented Solow growth model and
investigated the relationship between export
diversification and income per capita growth. The
findings of this paper was that the effect of export
diversification on economic growth is potentially
nonlinear with developing countries benefiting from
diversifying their exports in contrast to the most
advanced countries that perform better with export
specialization. The evidence is strong that export
concentration has been detrimental to the economic
growth performance of developing countries in the past
decades. Rangasamy (2009) used modern econometric
techniques within a multivariate framework and
attempted to ascertain whether the emphasis on export
production is justified. The results showed that there is
uni-directional Granger-causality running from exports to
economic growth in South Africa. In addition, the
gross domestic product (GDP) accounting identity
underestimates the contribution of exports to economic
growth.

Abou-Stait (2005) examined the export-led growth
paradigm for Egypt, using historical data from 1977 to
2003. The study employed a variety of analytical tools,
including cointegration analysis, Granger causality
tests, and unit root tests, coupled with vector auto
regression and impulse response function analyses.



The paper cited three hypotheses for testing the ELG
paradigm for Egypt, (1) whether GDP, exports and
imports are cointegrated, (2) whether exports Granger
cause growth, (3) whether exports Granger cause
investment. First two hypotheses were rejected, while
the third one was accepted that exports Granger cause
investment.

Most of the previous researches focused on the total
exports as the only source of growth, ignoring
agriculture’s share to total exports. This happens during
the time in which agriculture exports play substantial
role in underdeveloped economies. This hypothesis
has also been examined by various economists; they
argued that rising agricultural exports play important role
in economic growth.

Mucahit and Murat (2014) investigated the causal
relationship between variable of Turkish’s export and
the GDP by using Augmented Dickey Fuller test and
Granger causality test. The obtained results concluded
that there was a unidirectional causal relationship from
the GDP to the export. The results revealed that the
series were not stationary.

Bulagi (2015) analyzed causality between agricultural
exports and its share of gross domestic product in
South Africa from 1994 to 2011. The study used
Granger analyses to study the relationship between
agricultural exports and agricultural GDP contribution.
The results of the Granger causality test of this study
showed a unidirectional causality between exports and
GDP. Gilbert (2013), studying the impact of agricultural
exports on economic growth in Cameroon, found that
the agricultural exports have mixed effect on economic
growth. Coffee export and banana export have a
positive and significant relationship with economic
growth while cocoa export has a negative and
insignificant effect on economic growth.

Ramphul (2013) investigated the causality between
agricultural exports and agriculture GDP in India by
using the Granger causality test. The study has found
a unidirectional causal link running from farm exports
to gross domestic product of agriculture. This
indicates that agricultural products export Granger
caused the growth in GDP of agriculture, supporting the
export led growth hypothesis.

Noula et al. (2013) assessed the contribution of
agricultural exports to economic growth in Cameroon.
They employed an extended generalized Cobb
Douglas production function model. All variables were
non stationary and of an order |, and the Cointegration
test was conducted for long run equilibrium. All the
variables confirmed cointegration and as such the
conventional vector error correction model was
estimated using the Engle and Granger (1987)'s
procedure. The findings of the study show that
agricultural exports have mixed effect on economic
growth in Cameroon.

Muhammad (2012) explored and quantified the
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contribution of agricultural exports to economic growth
in Pakistan. He estimated the relationship between
Gross domestic product GDP and agricultural and non-
agricultural exports for Pakistan by using Johansen co-
integration technique for the period 1972 to 2008. The
finding of this study is that the agricultural exports have
negative and significant effect on economic growth while
agricultural exports elasticity was 0.58. Moreover there
was bidirectional causality in agricultural exports and real
GDP. The same results were found by Faridi (2012)
who has studied the contribution of agricultural
exports to economic growth in Pakistan. The results
showed that the agricultural exports had negative and
significant effect on economic growth while agricultural
exports elasticity was 0.58; and there was bidirectional
causality in agricultural exports and real GDP.

Sanjuan-Lopez and Dawson (2010) quantified the
contribution of agricultural exports to economic growth in
developing countries, and they estimated the relationship
between GDP and exports of agricultural and non-
agricultural sector for 42 countries using panel
cointegration methods. The results showed that a long-
run relationship existed; the agricultural export elasticity
of agriculture’s share on GDP was 0.07 whereas that of
non-agricultural exports was 0.13. Haleem et al,
(2005) estimated exports function for citrus fruit in
Pakistan. The study result showed the importance of
exports in the development of an economy cannot be
denied. This is particularly true in case of a developing
economy.

METHODOLOGY

Many empirical analyses have been introduced to assess the
international trade effect on the Growth Domestic Product (GDP)
in developing countries. Most of these studies rely on two main
methodological approaches: they are structural analysis that can
be assessed by relying on economic approaches, and
econometric analysis of time series data that identify empirical
regularities in the data. This paper analysis follows the second
methodological approach. Analysis of the time-series data
requires studying the statistical properties of these data. Most
research studies evidenced the presence of a unit root in the
time series data and, when related, to share a tendency to co-
move in the long-run (Myers, 1994).

This analysis uses error correction model by estimating
johansen cointegration techniques and generalized autoregressive
conditional heteroskedasticity (GARCH) models. Cointegration and
error correction models (ECM) have been introduced in the
literature (Engle and Granger, 1987) to characterize nonstationary
and cointegrated data and inform both on their short and long-
run dynamics. Time-varying and clustering volatility, another
common characteristic of time-series, is typically modeled
through generalized autoregressive conditional heteroskedasticity
(GARCH) models. While the use of Johansen cointegration (1988,
1991, 1995) methods is common within the financial economics
literature; empirical analysis that uses Johansen (1988, 1991)
cointegration to assess the link between agriculture international
trade and agricultural GDP is very scarce.

The Johansen (1988) cointegration test provides a natural
way to measure the relationship between two or more variables
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where the variables are characterized by non- stationary
variables, presence of unit root, and near integrated. The Johansen
test is considered as multivariate model and can be estimated by
using maximum likelihood method. The Johansen’s methodology
based on the vector autoregression (VAR) can be expressed as:
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Where 2 is an nx1 vectors of integrated variables of order one

for k>1, and ¢ are nx1 error terms. Equation (1) can be re-
written as:
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The coefficient matrix can be written as:
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Where o are the adjustment parameters in the vector error
correction model or speed of adjustment towards equilibrium and
each column of B is considered as cointegrating vector.

Where ul is equal to zero that means the variables tested are

not cointegrated, and the variables are to be cointegrated where
the rank of 1 . 0O, where r is the number of cointegrating

relationships, and If the rank of 7 is reduced to be r>n but is not

equal to zero, then its determinant is zero. To overcome this
problem we can consider eigenvalues to be the estimators of the
cointegrating vectors® (Sgrensen, 2005).

Johansen tests were divided into two likelihood ratio tests
to assess the null hypothesis of no cointegration against the
alternative of the presence of the cointegration of the canonical
correlations. These two tests are: The trace test and the
maximum eigenvalue test, represented in Equations 5 and 6,
respectively. First, the trace was found to maintain equilibrium
parity by implementing the Johansen (1988)’s cointegration test.

First, the trace test examines the null hypothesis of the rank [1=
coinegrating vectors relative to the alternative hypothesis of
r<yrsn . . . .

I1 coinegrating vectors. Second, the maximum eigenvalue
test assesses the null hypothesis of r=0 relative to the alternative

that F +1= 0 (Hjalmarsson and Osterholm, 2007).

Jtrac =—T Zn: In(l_}\jl)

i=r+1 (5)

Johansen tests (1998, 1991) are based on the eigenvalues of the transformation
of the variables and can assess relationships among variables which have
canoncial or maximum correlation that shows the maximum likelihood
estimator of the cointegrating vector leads to find higher r canonical correlation
of Ayt by transforming the variable to lagged differences and deterministic
variables (Johansen, 1995; Hjalmarsson and Osterholm, 2007).

‘]max - Tln(l }\"r+1) (6)
The Augmented Dickey and Fuller (1979), Perron (1997) and
KPSS (Kwiatkowski, 1992) tests used to test for unit roots are run
on our data.

Results support the presence of a unit root in both agricultural
export and agricultural GDP. The two variables considered are
also found to maintain equilibrium parity by implementing the
Johansen (1988)’s cointegration test. The bivariate models for
agricultural export and agricultural GDP pairs considered
(AgExp, AQGDP) are consequently specified as an error-
correction type of model (ECM) (Equations 7 and 9). Model
residuals are modeled by means of a bivariate GARCH (1,1)
specification in order to allow for time-varying and clustering
volatility (Equations 8 and 10).
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where AGDP and AEXP is the first difference of logged agricultural
GDP and agricultural export, respectively. Agppexe are short-run
dynamic  parameters  that measure the influence of past
agricultural GDP and agricultural export differences on current
differences. The error correction term derived from the long-run
equilibrium relationship is represented 8:, thus Acppexp Mmeasures
the long-run agricultural GDP and agricultural export
dynamics.ecpp exp are normally distributed error terms. The Ljung-
Box test was applied to examine that the ECM-GARCH
models are well specified.

RESULTS AND DISCUSSION
Empirical analysis

The analysis based on the dataset includes annual
Egyptian agriculture’s share on GDP and agriculture
exports for the period 1970 to 2013, vyielding 44
observations. Agriculture’s share of GDP and agriculture
exports expressed in constant 2005 dollars (Figures 1
and 2) data were obtained from the United Nations
statistical database (UN database, 2016). Logarithmic
transformations of agriculture GDP and agriculture

2 The number of lags used in ECM-GARCH models was determined based on
statistical significance and parsimony.
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Figure 1.Annual agriculture’s share on GDP expressed in dollars and expressed in constant 2005$.

6000000

5000000

4000000

3000000

2000000

A

1000000

~

Annual agricultural exports

-

1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992

1994
1996
1998
2000
2002
2004
2006
2008
2010
2012

Years

Figure 2. Annual agricultural exports expressed in dollars and expressed in constant 2005$.

exports series are used in the empirical analysis.
Since ECM- GARCH modeling can only be applied to
stationary data, the Augmented Dickey and Fuller
(1979), Perron (1997) and KPSS (Kwiatkowski, 1992)
unit root tests have been conducted and shown that
none of the series is stationary and there is the unit
root (Table 1). Thus we take the logged agriculture’s
share of the Egyptian GDP and agriculture exports
series in first differences. Table 1 presents summary
statistics for first differenced logged series used in the
analysis.

We applied the Johansen’s (1988) cointegration to
assess the existence of an equilibrium relationship

between the pairs of series studied and to drive the
error correction term in order to estimate ECM-GARCH
bivariate model and evaluate the short run relationship
between the agricultural exports and agriculture’s
share of the GDP.

Our findings suggest that there is a long-run
relationship between agriculture exports and agriculture’s
share of the Egyptian GDP (Table 2). Existence of co-
integration suggests the existence of trade flows
from agriculture exports to agriculture’s share of
GDP. Since series used in the analysis are expressed in
logarithms, co-integration parameters can be interpreted
as agricultural exports and agriculture’s share of GDP
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Table 1. Summary statistic for first log-differences series.

Unit root testing on logged agriculture GDP and agriculture exports series

Test Agriculture GDP Agriculture Exports
Perron 1.326 0.718
Critical values -3.584 (1%) -2.928 (5%)
Augmented Dickey-Fuller 2.902 3.179
Critical values 7.06 (1%) 4.86 (5%)
KPSS 1.201** 0.586*

Critical values

0.739 (1%)

0.463 (5%)

Summary statistic for first log-differences agriculture GDP and agriculture exports series

Test Agriculture GDP Agriculture exports
Mean 0.001 0.054
Standard deviation 0.002 0.035
T-statistic 14.687 1.479
Skewness -2.086 0.669
Kutosis (excess) 8.731* 0.461
Jarque-Bera statistic 167.803** 3.598

ARCH LM statistic 14.085** 11.632**
Number of observations 43

Table 2. Johansenh 45¢¢ test for cointegration and cointegration relationship.

Agriculture GDP - Agriculture Export

HO Ha
r=0 r>0
r<1 r>1

Agriculture GDP

Chi-Square(r) (P-values) 29.416 (0.000)

Atrace P-value
35.276 0.000
2.865 0.614

Agriculture Exports
0.688 (0.407)

Cointegration: Agriculture GDP -Agriculture Export

GDP

AIT 169

~0.627**Exp,,, — 7.376**=y

GDP,

(-3.954) Aor EXP agr ¢

elasticity. Agriculture exports and agriculture’s share of
GDP elasticities are 0.62. It is not surprising to find
high correlation between agriculture exports and its
share on GDP. A chi-square test of weak exogeneity
for long-run parameters within the Johansen’s framework
indicates that agriculture exports variable is endogenous
for long-run parameters, agriculture’s share on GDP is
exogenous. This implies that the agriculture’s share of
GDP for maintaining such equilibrium by responding to
the fluctuations can occur by agriculture exports (see
Table 2). As expected, the parameters representing
long-run series used links suggest that an increase in
agricultural exports will cause an increase in
agriculture’s share of GDP as well, which may result
in higher acceptance and compatible with Bulagi et al
(2015), and Sanjuan-Lopez and Dawson (2010). This
is not surprising since the agricultural economy in
Egypt depends on agricultural exports, especially the

European market. Given that rice represents almost
40% of total Egypt's exports, the well-known Egyptian
cotton is imported to India, Pakistan and China. The
European market is the major absorber of potatoes and
oranges; its represents 42% of the country's exports.
Results obtained from applied ECM-GARCH (1,1)
bivariate model are presented in Table 3. Short-run
parameters show that current changes in agriculture’s

share on GDP have a negative relevant
autoregressive component and also affected by
agricultural  exports. This supports the results

mentioned above that agriculture’s share on GDP is
exogenous, while agriculture exports are weekly
endogenous for long-run parameters. The speed of
adjustment is negative and significant, which implies
that in the long run the agriculture’s share on GDP has
adjusted yearly by 4%. The conditional variance
equation shows that past shocks contribute to
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Table 3. Result for the bivariate ECM-GARCH (1, 1) model for Agriculture GDP - Agriculture Export

Variable Agriculture GDP Agriculture Export
c -0.001 -0.557**
(0.021) (0.027)
-0.186** 0.438
AAQrGDR _q (0.103) (0.878)
-0.347** -0.510**
AAQrGDR _p (0.110) (0.910)
0.008** -0.076
AAQrEXp; .1 (0.004) (0.195)
0.006** 0.213*
AAQrEXpy _o (0.003) (0.140)
v -0.004** -0.039
GDP.ExpAgr,t (0.002) (0.002)
1.580e-6 0.023**
W, (0.032) (0.008)
7.556e-4 0.467*
Wiy (1.925) (0.258)
0.972** 0.030
Wi (0.005) (0.227)
Ljung-Box Q(15) 14.368 13.254

Note: (*) ** denotes statistical significance at the (10%) 5% level.

increase agriculture’s share on GDP volatility. Since
o+ o, <1, we can conclude that the GARCH process
is stationary, being the unconditional long-run variance

(giz - /(1_a)ll_a)|2)) around 5.701e-6.

Current changes in the agricultural exports are
influenced by past realizations of agricultural exports
and negatively by the deviations from the long - run
equilibrium, which indicates that the long run the
agricultural exports have adjusted yearly by 4% , while
the agricultural exports are not influenced by
agriculture's share on the GDP (Table 3). The
conditional variance equation shows that past market
shocks contribute to destabilize the agricultural exports.
The bivariate GARCH (1,1) model process provides
evidence of a stationary volatility process, and
GARCH parameters lead to an unconditional variance
G *=0.047.

The Ljung-Box test was done using the bivariate
model (ECM-GARCH) and the results do not allow
rejecting the null hypothesis of no autocorrelated
residuals from lags 1 to 15 at 5% level. This implies that
the ECM-GARCH is specified well.

CONCLUSION AND POLICY IMPLICATIONS

While Egypt is one of the African countries exporting
agricultural products, but the current direction of the

Egyptian government is to pay more attention to
industrial exports. This paper studies the contribution of
the agricultural exports to agriculture's share of GDP by
using the Johansen (1988)’s cointegration technique to
examine the relation between agricultural exports and
agriculture's share on GDP. The ECM-GARCH bivariate
model was also used to assess the short term
relationship between  agricultural exports  and
agriculture’'s share on GDP. This also allows us to
evaluate the time-varying and clustering volatility. The
analysis was based on the time series data, annual
Egyptian agriculture’s share on GDP and agriculture
exports for the period 1970-2013. The results indicate
that there is long-run equilibrium relationship between
agricultural exports and agriculture's share on GDP.
The agricultural export elasticity of agriculture’s share
on GDP was 0.62. The agricultural exports and
agriculture's share on GDP were influenced
negatively by the speed of adjustment. This indicates
that in the long term the agricultural exports have
adjusted agriculture’s share on GDP yearly by 4%.
Results also indicate that increases in agricultural
exports were followed by increases in agriculture's
share of GDP. The conditional variance equation shows
that past shocks and agricultural exports contribute to
increase agriculture's share on GDP volatility.

Currently, Egypt is experiencing high dollar price
against the local currency, which requires increasing
exports to provide a strong foreign reserves. According
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to our findings above, increases in agricultural exports
lead to increases in agriculture's share of GDP, and
thus increases in the growth rate of the economy as a
whole.

Therefore the application of some of the policies
through the intervention of the Egyptian government or
by the relevant bodies to increase agricultural crops
exports could lead to the strengthening of the Egyptian
economic performance. To implement some of the
policies that could be used to increase the export of
agricultural products, it is relevant that the problems
faced by farmers to export their products be solved.
The most important of these problems are the lack of
exporters’ commitment to forward contracts; thus these
contracts need to be controlled by the government and
the application of fines for breach of the contracts.
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