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ABSTRACT: This paper is empirically investigated the causal relationships between gross
domestic product and agricultural production in Libya by using annual time series data during the
period (1970 to 2012). Granger causality, cointegration, and error correction techniques were used
in order to determine the long run equilibrium relationship and the direction of the causality in both
short run and long run.

The cointegration test indicated the existence of long run equilibrium relationship between
agricultural production and the Gross Domestic Product. The causality test based on error
correction techniques indicated that there is an unidirectional causality relationship between
agricultural production and the Gross Domestic Product in the short run. This result means that the
agricultural sector in Libya is expected to play a major role in the future to determine the growth rate
of the economy with further expected development of the agricultural sector.
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INTRODUCTION

Libya is a Northern African country located between Tunisia and Algeria on
the west and Egypt on the east. The population was estimated at about 6 million in
2010, which about 85% lives in urban areas. The population density is about a 3
persons/m? which is one of the lowest in the world. Although the population growth
rate has been declining, it has averaged about 2.5% annually over the past 20
years. About 135,700 people work in agriculture, out of a total of 1.8 million
workers. (FAO, 2011).

The currency of Libya is the Libyan Dinar (hereafter referred to as LYD),
which equals 0.8 US $ in 2012. The Libyan economy began to develop when oil
was discovered in 1958; Libyan economy is based basically upon revenues from
the oil sector, which contributes to practically all export earnings and about one
quarter of Gross Domestic Product at constant price hereafter (GDP). As shown in
Table 1, the GDP in 2012 was about LYD 117 billion. With high oil revenues and
small population, Libya ranks as one of the countries with the highest per capita
GDP in the African continent.
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Table (1). Agricultural production and its contribution to the Libyan gross
domestic product in million Libyan dinars during the period (1970-
2012).

Item 1970 1980 1990 2000 2005 2010 2012

Total GDP(LYD) 1,288 10,553 8,246 184,560 66,618 102,538 117675

Agriculture (LYD) 33.1 236.4 482.9 1437.7 14475 2543.6  928.7

% of GDP 2.6 2.23 5.9 7.8 2.2 2.5 0.78

Source: Central Bank of Libya, Economic Bulletin, Research and Statistics Department, various
issues.

Libyan agriculture has experienced slow growth since the 1990s and has
been facing considerable challenges in recent years. The annual agricultural
production has increased over the years, but the share of agriculture in the gross
domestic product declined from about 2.6% in 1970, to about 2.2% in 1980, and it
was about 0.78% in 2012 (Table 1).

The total area of Libya is about 176 million hectares; only about 1.2% is
arable land, while the rest is desert. Agricultural land area was about 13 million
hectares in 1970 increased to about 15 million hectares in 2010 represents about
18.6% from basic year. Permanent crop areas increased from about 327,000
hectares in 1980 to about 335,000 hectares in 2010 (18% of total arable land).
Irrigated agricultural land also increased from about 225,000 hectares in 1980 to
about 470,000 hectares in 2010 (FAO, 2015). The main crop products were
potatoes, tomatoes, olive, watermelons, onions and dates, oranges and barley are
produced. (FAO, 2011).

According to the study of Aljdi and Elbeydi (2010) which investigate the
development of the Libyan agricultural sector and its main components and the
determination of both relative share of the agricultural subsectors which constitute
the Libyan agricultural income, and the most important economic factors affecting
the Libyan agricultural income during the period (1980-2005).The results of their
study indicated that there is a significant increase in the annual rate of the
agricultural production. The results of the study indicated that the most important
variables affecting the Libyan agricultural income were the agricultural machine
and the irrigated area. Consequently, it is recommended to carry out several
empirical and economic studies to determine adequate basic needs of modern
mechanical and irrigation methods to perform various agricultural operations for all
agricultural activities.

The agricultural sector comprises of four major subsectors includes crops,
livestock, fisheries and forestry. The largest portion of the agricultural sectoral is on
account of crops and livestock with share of 71% and 28% respectively in 2005.
However, in the late 1990s and earlier, the crop sector was dominating and
accounting for more than 50% of the total agricultural output.
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Libya has invested more than LYD 5 billion in the agricultural sector during
the period of 1970-1990. These investments, in addition to the private sector
investment, enabled the country to establish the infrastructure needed to develop
the sector to a satisfactory level. During the periods of 1970 — 1986, Libya had
implemented three successive development plans; a three - year development plan
(1973 — 1975), and two five — year development plans (1976-1980) and (1981 —
1985). The objectives of these plans were to ensure self-sufficiency level in food,
especially wheat, which was considered the most strategic food crop.

Therefore, it is too important to explore the possible relation between
agriculture and economic growth. Increasing of GDP is the main target of almost
every economy, promoting agriculture of the country is one of the ways of
achieving economic growth.

A strong and an efficient agricultural sector would enable a country to feed
its growing population, generate employment, earn foreign exchange and provide
raw materials for industries. The agricultural sector has a multiplier effect on any
nation's socio-economic and industrial fabric because of the multifunctional nature
of agriculture.

There are a number of real and monetary links from the agricultural sector
affecting the economic performance of the general economy. These relationships
often are referred to as backward linkages. Agriculture, as one sector of the
economy, competes for scarce labor and capital inputs from other sectors, it
provides raw materials for other sectors, it directly provides consumer needs for
food and fiber, and it generates a component of national income.

Stringer and  Pingali (2004) argued that investments in agriculture
contribute to more than increases in production. With the proper policies and
incentives, agricultural sector investments improve food security, lower rural and
urban poverty, reduce inequality and enhance environmental outcomes. Economic
development in general and agricultural economists in particular have long focused
on how agriculture can best contribute to overall economic growth and
modernization. Many early analysts highlighted agriculture because of its large
quantity of resources and its ability to transfer surpluses to the more important
industrial.

The conventional approach to the role of agriculture in development
concentrated on agriculture’s important market-mediated linkages: first, providing
labor for an urbanized industrial work force, second, producing food for expanding
populations with higher incomes, third, supplying savings for investment in
industry, fourth, enlarging markets for industrial output, fifth, providing export
earnings to pay for imported capital goods, and lastly, producing primary materials
for agro-processing industries.
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Economic growth originating in agriculture can have a particularly strong
impact in reducing poverty and hunger. Increasing employment and incomes in
agriculture stimulates demand for non-agricultural goods and services, providing a
boost to non-farm rural incomes as well. (Pingali.,2006) .

Therefore, the main focus of this study is to analyze empirically the
existence and direction of Granger causality and co-integration between
agricultural production and the total economy activity to help the policy makers for
having a better insight into economic growth and to formulate effective economic
policies.

MATHERIALS AND METHODS

The recent developments in non-stationarity and cointegration theory have
contributed to a better understanding of long-run and short-run dynamics in
international economics and finance. Many applications in agricultural economics
research have focused on the problem of testing Granger non-causality. ( Zapata
and Gil, 1999).

This study is based on three hypotheses for testing the causality and co-
integration: (i) whether there is bi-directional causality between agricultural and
GDP, (ii) whether there is unidirectional causality between the two previous
variables, (iii) whether there is no causality between the two previous variables.

In the first stage the order of integration was tested using the Augmented
Dickey-Fuller (ADF) unit root test. We assume all the series to be integrated of
order 1. If this assumption is satisfied, we try to identify the long run equilibrium
relations between the integrated time series and estimate short run equations.
Granger (1988) shows that in the presence of cointegration there must be at least
one direction (unidirectional) or bidirectional. The error-correction term (ect) opens
up an additional channel of Granger causality so far ignored by (the standard
Granger (1969) and Sims (1972) tests. The granger causality test augmented with
a lagged error-correction term (ECM) was also conducted in the final stage. If long
run relationship exists among the variables specified, there must be granger
causality in at least one direction (Engle and Granger, 1987).derived from the
residuals of the appropriate co integration relationship to test for causality:

AIn(AGP)= a, + Zn:buAln(AGF,’_i)+Zn:ch.A1n(GDP,_i)+elect,_1+u1, — (1)
i=1 i=1

AIn(GDP)= a, + Zn:bziAln(GDB_i)+icziAln(AGB_i)+ezectt_l+u2t —(2)

t
i=1 i=1

where the AGPt denotes agricultural gross production at time t, GDPt
denotes gross domestic product at time t and Coefficients e1 and e2 are the
adjustment coefficients while ectt-1 and ectt-2 express the error correction term, A
indicates first difference operator. In the second equation, the null hypothesis that
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AGDP does not Granger-cause economic output is rejected if the set of estimated
coefficients on the lagged values of AGP is jointly significant. The Long run
Granger causality can also be revealed through the model specified in the
equations (1) and (2) , with the significance of the lagged error correction term (ect)
by t-test, while the short run causality with the help of F-statistics, will be taken
from the significance of joint test with an application of lags of explanatory
variables in the model. (Masih and Masih,1996)

Data source

The empirical analysis is conducted using annual data of GDP and
agriculture production covering the period (1970 - 2012). The data used in the
study are transformed to natural logarithms to minimize the variance in time series
data set. The series data are denoted as In AGP (logarithm of agricultural output)
and In GDP (logarithm of GDP). All data were collected from Central Bank of Libya,
Research and Statistics Department Planning and Programming Department,
Public Planning Council 1962-2000.

RESUTS AND DISCCUSION

The cointegration modeling procedure starts with determining the
appropriate lag order (p). For this purpose, we use the Schwarz information
criterion (SC), it indicated that p = one is the most appropriate lag length for study
model. Then, the study investigate the stationarity properties of the time series to
determine whether a series is stationary or nonstationary using the modified
Dickey-Fuller test know as (DF-GLS TEST) proposed by Elliott et al. (1996). The
results for unit root tests on levels and first differences of the time series are
summarizes in Table 2.

Table (2). Univariate Statinarity Properties of the Time Series

DF-GLS TEST (Levels) DF-GLS TEST (First difference)
Variable .
intercept Intercept & trend intercept Intercept & trend
AGDP -0.415 -0.783 -5.830 -6.608
GDP -0.016 -2.127 -2.359 -2.593

The critical values are -1.949 with intercept and -3.19 with intercept and trend, respectively.
Source: Author's estimation.

The results of Table 2 suggested that the null hypothesis of a unit root in the
time series cannot be rejected at a 5% level of significant. Therefore, no time
series appear to be stationary in variable levels when the test is applied on the
logarithms of the data. However, when the variables are transformed into first
differences they become stationary and consequently the related variables can be
characterized as integrated of order | (1).

The study now proceed by defining the number of cointegration vectors
between the variables, using the maximum-likelihood test procedure established by
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Johansen and Juselius (1990), Johansen (1988) and Johansen (1996). This
approach tests for the number of cointegrating vectors between the two variables
based on the Trace test and Max eigenvalue test we accepted hypothesis on
existence of 1 cointegration equation (both tests at 1 percent significance level).

Table (3). Johansen Cointegration Test Statistics

Hypothesized ; - 5% Critical o
No. of CE(s) Eigenvalue Trace Statistics Value Prob.
None * 0.332 16.59 15.89 0.03
At most 1 0.097 4.199 9.164 0.38
Hypothesized . Max-Eigen 5%Critical *
No. of CE(s) Eigenvalue Statistic Value Prob.
None * 0.332 20.79 20.26 0.04
At most 1 0.097 4.199 9.16 0.38

Trace test and Max-eigenvalue indicates 1 cointegration equation at the 0.05 level
*denotes rejection of the hypothesis at the 0.05 level
Source: Author's estimation.

Table 4 gives causality test results for the variables of the study. The
Granger- causality conducted by the t-test suggests a unidirectional impact from
GDP to agricultural production in Libya. This result, summarized in table 4, it
showed weak evidence of unidirectional causation from GDP to agricultural
production, where t- value for ECM term is statistically significant

Table (4). Causality Results Based on Vector Error Correction Model (VECM)

Error Correction: (In(AGDP)) (In(GDP))
ect.q -0.036 -0.089
(-2.889) (-1.366)
(In(AGDP..1)) 0.052 0.060
[0.295] [ 1.695]
(In(GDPy,)) -0.077 -0.077
[-0.434] [-0.434]
R-squared 0.477 0.577
Adj.R-squared 0.373 0.492
F-statistic 4.570 6.830

Source: Author's estimation.

CONCLUSION

Using annual data on Libyan agriculture production and GDP during the
period (1970 to 2012), the study analyzed the time series properties of these
variables in order to determine the appropriate functional form for testing the
relationship between agricultural production and GDP. The study finds that GDP
and agriculture production are cointegrated. Based on the VECM results, the
evidence suggests strong support for long-run unidirectional causality between
agriculture production and GDP. Second, the study conclude that both agriculture
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and GDP are related to past deviations (error-correction terms) from the empirical
long run relationship. This implied that all variables in the system have a tendency
to quickly revert back to their equilibrium relationship. The rise in GDP would have
a positive influence on agricultural production in the long run. The results of this
study also suggested that promoting agriculture via promotion policies will
contribute to high economic growth levels in Libya.
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