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AGRICULTURE AND INDUSTRY SECTORS
LINKAGE IN LIBYA

Dr. Fouzi Salih Faraj

(Agricultural Economics Dept., Faculty of Agriculture, University of Benghazi, Libya)

Abstract:

The agricultural sector plays an important role in Libyan economy, due to its
contribution to achieving food security and providing income, as well as employment
opportunities for a large proportion of the populations, as well as providing raw
materials for many manufacturing industries whereas, many countries relied in their
initial stages of agricultural surplus production growth to finance the development of
the industrial sector. Industry also provides many manufactured goods that are
required for agricultural production, and at the same time it uses agricultural crops as
raw materials, the development of industry led to strengthen the links between each
other, as this benefit for both sectors together and national economy as a whole. This
study came to test the causal relationship between the agricultural and industry sector
to understand the linkage between two sectors, using Vecm. The results of the study
showed that there are a long and short run casual running between each other. These
results confirm the effective contribution of agriculture and industry reliance on their
production inputs to develop each other.

Keywords: Cointegration; VECM; Granger causality; Agricultural and industry
sectors linkage
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- Introduction:

Agricultural is playing an important role in contributing to socio-economic
development in many countries (Subramaniam & Reed, 2009). Also, it is the key of
the development that led to the rise of civilization with husbandry of domesticated
animals and plant creating food surplus that enabled the development of more densely
populated and stratified societies (Bajpai, 2010). Moreover, it contribution to the
national economy, provides employment for numbers of people, and contributes in
more than one ways in industrial development (Jha, 2009).

In another hand, industrialization and economic development always go hand
in hand to providing employment, raising paying capacity of national productivity and
income. Besides that, it provides a viable solution to the ever- increasing economic
problem of the countries faced with population exploitation of a country natural
resources to the best advantage (Sharma, 2006).

Agricultural development implies not only farm productivity but also activities
relating to industry because the interlinkage between agriculture and industry sector
existence where the industry provides material inputs to agriculture sector
(Chaudhuri, 2004).

- Research problem:

The agricultural and industrial sectors are among the most important productive
sectors relied on in economic development events that work to rid the economy of the
oil sector dominance on the national income and achieve self-sufficiency in the
production of good Despite the agriculture and industrial sectors received huge
financial allocations, their contribution to the GDP is insignificant and there is a
deficit in a confrontation the increasing demand for agricultural and industrial
commodities. Also, their effectiveness is weak in forming an integrated base to
provide complete requirements of them represented in the inability of the agricultural
sector to provide raw materials for the industrial sector. What’s more, the inability of
the industrial sector to provide agricultural production process requirements as
pesticides, fertilizers, machinery and agricultural equipment, which works to
accelerate growth in the two sectors and dispense with import to provide for these
needs. Therefore, the research problem can be summarized in the answer to the
following main question and its sub-questions: Is there a causal relationship between
both sectors in Libya? And if there is a relationship between them, is it a short —term
or long-term relationship, or both? Is this causal relationship unidirectional or bi-
directional?

- The Research Importance:

The importance of this research comes as there is a paucity of studies dealing with the
relationship between the agricultural and industrial sectors in the long and short-term
in Libya, where this research came to study the interlinkage relationship between the
two sectors in Libya in the short and long-term by using the vector error correction
model to see if there is a relationship between them? Whoever causes the other and
thus these efforts helps in achieving economic and social development through these
types of studies to be more useful to decision-makers later.
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- Research objectives:
- General Objective:

The research aims to identify the linkage among the agricultural and industry
sector in Libya.

- Specific Objectives:

The following three tasks are to be accomplished to achieve the general objective of
the research:

1- To identify the existence of cointegration relationships among Libyan gross
domestic product, agricultural, and industry sector.

2- To investigate the short and long-run causal relationship among the
agricultural and industry sector to understand the linkages between two
sectors.

- Data and Methodology:
- Source of data and period of the study:

The study employed secondary data during the period of 1970 to 2018 to
assessment the causal linkages between the agricultural and Industry sector. This data
is extracted from various secondary sources including statistical reports from
various Libyan institutions; the Libyan Central Bank and the Ministry of Planning
in Libya, in addition to the reports of the Arab monetary Fund.

- Methodology:

- Model Specification:
INGDP = f (AGDP)
AGDP =f (INGDP)

Thus, the model of the causal relation between the agricultural and industrial sector is
as follows:

k k
AGDP, = a, + Z B; INGDP,_; + ZyjAGDPt_ itew (1)
i=1 i=1
k k
INGDP, = a, + z 0, INGDP,_; + Z 8 AGDP,_; + e;,  (2)
i=1 i=1

Where,
AGDRP is Agricultural Gross Domestic Product
INGDP is Industrial Gross Domestic Product

- Previous empirical studies:

Many empirical studies have investigated the interlinkage between agriculture and
industry sector. Uddin (2015) examined the effect of agriculture and industry on
economic growth through the use of series time data during period 1980-2013 from
Bangladesh. Their findings revealed that there is bi-directional causality between
industry and agriculture. In another study, Yetiz and Ozden (2017) employed data
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over the period 1968-2015 from, Turkey in order to study causal relationship among
GDP, Agriculture, industry and the service sectors on economic growth. He found
that unidirectional granger causality from agriculture to industry. Similarly, Degu
(2019) employed time series data during the period for examine the causal linkage
between agriculture, industry and service in Ethiopian by granger causality test. His
findings indicated that there is long run causality running from agriculture to industry
and bi-directional causality between industry and agriculture.

Kaur et al (2009) did another study in India cointegration analyses inter-
sectorial linkage. They found sectors display strong long-run equilibrium relationship
amongst each other. Asim & Akbar (2019) studied the impact of sectional growth
linkages on agricultural output of Pakistan. The study used a Vector Error Correction
Model over the period 1960 - 2016. Their Vecm results demonstrated that the industry
sector has a negative impact on the performance of output. Furthermore, Matahir
(2012) employed the data from 1970 to 2009 in Malaysia to investigate the nexus
relationship among agriculture and industrial. The study finds that there is causal
relation running from industrial to agricultural in long and short-run.

In same vein, Bashir et al, (2019) sought to examine the causal relationship
between agricultural industry, and economic growth in Indonesia. The study utilized
Vecm for this proposes. Based on their findings, directionally causality exists in short-
run and running from agriculture to industry. Waniko (2016) in his study aimed to
assess the linage effect on development agenda in Nigeria. To conduct their study,
they used data from 1981 to 2012. The results showed that. a causal link in the long
run between the agricultural sector and industrial sector has been found.

- Result and Discussion:
- Unit Roots Test:

The first step is to check the series stationary. The augmented Dickey Fuller and
Phillips-Perron approach were adopted and the results of the tests as presented in table
land 2. The results show that all the series are non-stationary at levels and stationary
at first differences. Since the series became stationary after one differencing, the
series is said to be integrated at the order one I (1).

Table 1: Augmented Dickey-Fuller (ADF) Test

Variable ADF test (levels) ADF test(first differences)
In(AG) -2.62 -7.43*
In(IN) -2.52 -11.15*

e Stationary at 0.01 % critical levels

Table 2: Phillips-Perron Test (PP) Test

Variable ADF test (levels) ADF test(first differences)
In(AG) -2.78 -7.42*
In(IN) -2.53 -11.71*

e Stationary at 0.01 % critical levels
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- Lag Selection:

The appropriate lag selection can be obtained by using these tests like Akaike
Information Criterion (AIC), Schwarz Information Criterion (SC) etc. To use the lag
in the Johansen co-integration test and the Vector Error Correction Model we depend
on the lag selection criteria on AIC and SC that indicating that optimum lags are 2,
hence the optimum lag will be 2.

Table 3: Lag Selection Criteria

Lag LogL LR FPE AIC sC HQ
0 | -102.3022 Na 0.353424 | 4.635653 | 4.715950 | 4.665587
1 | -23.70855 | 146.7081 | 0.012843 | 1.320380 | 1.561269 | 1.410181
2 | -13.80254 | 17.6107* | 0.00989* | 1.05789* | 1.45937* | 1.20755*
3 | -11.46344 | 3.950473 | 0.010685 | 1.131709 | 1.693781 | 1.341244
4 | -8.789762 | 4.277889 | 0.011400 | 1.190656 | 1.913321 | 1.460058

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

- Cointegration Test:

Track and Maximum eigenvalue statistics employed to investigate the existence of a
long run among study variables. This suggests that there exist a maximum of one
vector. The results are shown in table 4.1t is revealed that the statistics value of Track
and Maximum eigenvalue statistics are greater than the critical value (None), which
established a long-run cointegration relationship in the model.

Table 4: Johansen Cointegration Test

Hypothesized no Trace 5% critical Max-Eigen 5% Critical
.0f CE(s) Statistic Value Statistic Value
Non* 26.56775 15.49471 22.93095 14.26460
At most 1 3.636796 3.841466 3.636796 3.841466

Trace and Max-Eigen value test indicate 1 cointegration egn (s) at the 0.05 level.

- Long Run Causality:

The linkages between the agricultural sector and industry were examined using the
vector error correction mechanism. The results of the long run causality test in table 5
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shows there is Bi-directional causality from agriculture to industry sector at 1 and 10
percent level respectively. This implies that agricultural and industrial sector have
significant backward linkages with each other and they have contribution to Libyan
development..

D(INGDP) = C(1)*( I(-1) - 0.480007260256*AGDP(-1) - 3.33140118029 ) +
C(2)*D(INGDP(-1)) + C(3)*D(INGDP(-2)) + C(4)*D(AGDP(-1)) + C(5)*D(AGDP(-
2)) + C(6)

D(AGDP) = C(7)*( INGDP(-1) - 0.480007260256*AGDP(-1) - 3.33140118029 ) +
C(8)*D(INGDP(-1)) + C(9)*D(INGDP(-2)) + C(10)*D(AGDP(-1)) +
C(11)*D(AGDP(-2)) + C(12).

Table 5: Long run causality test based on Vector Error correction model

Error Correction Term Coefficient t-Statistic Prob
C(1) -0.374565 -4.193265 0.0001
C(7) -0.098123 -1.840904 0.0693

- Short Run Causality:

Table 6 shows that Granger causality test results based on Vecm in short-run. The
Granger causality test is used to examine the presence and direction of causality
between dependent variables and the explanatory variables. The results indicate there
are short-run causal impact form agriculture to industry sector or vice versa.

Table 6: VEC Granger causality/ Block Exogeneity Wald Tests (short run)

Dependent variable: D(INGDP)
Excluded Chi-sq df Prob
D(AGDP) 8.356986 2 0.0153
Dependent variable: D(AGDP)
Excluded Chi-sq df Prob
D(INGDP) 8.391836 2 0.0151
- Summary:

The agricultural sector plays an important role in the Libyan economy, due to its
contribution to achieving food security and providing income, as well as providing
job opportunities for a large proportion of the population. As well as providing raw
materials for many manufacturing industries. As many developed countries relied in
their early stages of growth on surplus agricultural production to finance the
development of the industrial sector. Industry also provides many of the manufactured
goods required for agricultural production, and at the same time, agricultural crops are
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used as raw materials that lead to the development of agriculture, and thus
strengthening the links between the two sectors benefits both sectors together and the
national economy as a whole.

Although the agricultural and industrial sectors in Libya invested huge
financial allocations, their contribution to the gross domestic product was
insignificant, and there is a deficit in meeting the increasing demand for agricultural
and industrial commodities, and there is a weakness in forming an integrative base or
interconnection between the two sectors to provide Production requirements for each
of them to the other and lead to acceleration of growth in the two sectors and
dispensing with import to provide for these needs. Therefore, this study came to test
the causal relationship between the agricultural and industrial sectors to understand
the links between them using the Directed Error Correction Model (VECM). The
empirical results from the analysis confirm that the long rand short run causality test
shows there is Bi-directional causality. In another hand, they revealed there existence
of inter-sectoral linkages among agricultural and industrial sector and reliance on their
production inputs to develop each other.
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