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Abstract: This study examines the relationships among agriculture, manufacturing and service sectors of Sri
Lanka’s provinces. Annual data from 2000 to 2013 for nine provinces of Sri Lanka were used to develop a Panel
Vector Error Correction Model for this study. The results of this study show that there is a positive relationship
between the agricultural sector and manufacturing sector. The impact of agricultural growth on manufacturing
growth is about three times of the impact of manufacturing growth on agricultural growth. The negative
relationship between the agricultural sector and service sector means that these two sectors competes each
other for labor and capital goods. Manufacturing and service sector contribute each other for their growth.
These findings would help policy makers in central government and local governments of all provinces
formulate the sound policies to accelerate the economic development in all provinces.
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INTRODUCTION exchange rates in 1977. Sri Lanka anticipated rapid

Sri Lanka is attempting to reach upper middle income economic policy. But, agricultural production has been
level and maintain the favorable higher growth rate and growing at a very low rate in comparison to other sectors.
low inflation. Three main sectors of the Sri Lankan Agriculture sector linked with industry and service
economy are agriculture, industries and service sectors. sectors through its demand and supply side. Agriculture
The service sector was the highest contributor to GDP provides inputs for industrial processing, surplus labor
(Gross Domestic Product) of 57.6 percent, followed by the and also a market for non-agriculture goods and services.
industrial sector at 32.3 percent and the agricultural sector On the other hand manufacture and service sectors
at 10.1 percent by the end of 2014. Service and Industrial supply modern input (New seeds, Agro chemicals),
GDP share in the western province is higher than other mechanical technologies, irrigation structure,
provinces because over 80 % of industrial enterprises are infrastructure, market for farm product, storage, financial
concentrated in the western province. Agricultural GDP services, transport, communications, improved managerial
share is higher in central, southern, north western skill etc. These make positive linkages among these three
provinces than in other provinces. Agriculture is fully sectors. Some manufactures and services sub-sectors are
integrated in the nation's economy. Agricultural sector in more labor-intensive and compete with the other sectors
Sri Lanka is the primary source of employment, livelihood for labor, land resulting in negative linkages among these
and food security for the majority of rural people in the sectors.
country. The service sector has been reported as the It is very important to understand the role of
highest contributor to the employment of 44.1%, with agriculture and its linkages to economic growth. The
agriculture  at  29.8%  and industry at 26.2% in 2013 [1]. objectives of this study are to investigate the short run
For a long period of time the large proportion of Sri and long run linkage among different sectors of the Sri
Lankan labor force involved in its traditional agricultural Lanka’s provincial economies. The findings of this study
sector. Sri Lanka liberalized economic policies by lowering could be used to determine the impact of various policy
tariff structure, removing non-tariff barriers and relaxing alternatives on different sectors in the economy. This

economic growth with the introduction of free trade
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dynamic linkage among three sectors is found to be very industry, the development of Small and Medium
important to achieve a balanced regional development Enterprises (SMEs) and regional industrialization. The
within the country. government took steps to create high tech industrial

Literature Review: In Sri Lanka’s economy, agriculture Service sector has grown due to the urbanization,
has played a leading role for many years. Manufacture privatization and more demand for intermediate and final
and service sectors have undergone a noticeable change consumer services. In developed economies the primary
from 1978 due to economic reforms implement in the and secondary sectors depend on the growth of services
country from 1978 [2]. In Sri Lanka as in many other like banking, insurance, trade, commerce, entertainment
developing countries, industrialization is considered as etc. [11]
one of the key factors in the process of economic
development. Since the political independence in 1948, it MATERIALS AND METHODS
was emphasized for a change in the country’s economic
structure. The role of industrial sector has been stressed In analyzing the inter linkages among agriculture,
as an integral part of Sri Lanka’s development programs manufacturing and service sectors of Sri Lankan
over last few decades [3]. provincial economy, this study focus on the question of

Over the last three decades, Sri Lankan economy has whether the agriculture, manufacturing, service sectors
been liberalized with the expectation of fast economic evolve interdependently. In order to identify the inter
growth in Sri Lanka [4]. Although trade liberalization have sectoral linkages, the following endogenous model was
provided opportunities for developing manufacture and constructed
service sectors in the Sri Lankan economy, agricultural
sector has not shown parallel improvements. Sri Lanka Yj =y(LAGRI, LMANU, LSERV) (1)
shows stagnation in its agriculture growth averaging at
around 2-3% per annum [5]. The growth rate of real GDP wre Y represents log growth of the economic sector j, 
has been stagnant over the period from 1980 to LAGRI = Log of Agricultural GDP 
1999although there have been some periods with quite LMANU= Log of Manufacturing GDP 
rapid growth [2]. LSERV= Log of Service GDP 

The decreasing contribution from the agricultural
sector to GDP has been offset by the increasing For this study, annual data for agricultural,
contribution  from  manufacture and services sectors [6]. manufacturing and service GDP of nine provinces of Sri
In the 1990s, few large foreign companies invested in Lanka were collected from 2000 to 2013 from central bank
telecommunications, power generation, port and other statistical report. These data form a balanced panel data.
infrastructure development and industrial sectors due to These data are time series data. The unit root test of
the privatization of state-owned enterprises [7]. The stationary is used to test whether the time series data is
government  introduced  an  incentive   scheme  for stationary or non-stationary. Panel Phillips Perron test
export-oriented agro-based industries to encourage and Panel Augmented Dickey-Fuller (ADF) test are used
technological advancement in agro based industries in the for this. When we regress variables which move in the
rural sector through private investment with farmer same direction if error term is stationary then these
companies or as direct investments in 1997. The rate of variables are co-integrated. If variables are co-integrated,
concessions will increase with the number of people there is a long-term equilibrium relationship between
employed in the enterprise [2]. dependent and explanatory variables and there may be

Gunawardena in his study found that as agricultural disequilibrium in short run. This error term ties the short
productivity in all provinces have improved during past run behavior of dependent variable to its long run value.
years all provinces have positive regional GDP growth [8].
Manufacturing industries in Sri Lanka concentrated in the Panel Vector Error-correction Models: The general
Western Province. Western Province is the most model for a Panel Vector Error-Correction Models can be
important part of the country concerning the location and described as follows:
the number of employment in manufacturing sector
[9].The current industrial policy is focused on the
promotion of knowledge based technology intensive (2)

exports of the country [10].
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where y  = (y ,y , ……, y ) is a p x 1 vector of all the Group PP statistics, panel ADF statistics for co-it it1 it2 itp

endogenous variables for cross section i in period t. d is integration between cross section. Long termst

a vector of deterministic components; that is, d  = 1,  is relationships, , are identified. The long run coefficientt i

a p x 1 matrix of parameters. Thus d  is a p x 1 vector with matrix  is a 3 x 3 matrix as the model contains threei i

j-th element equal to  representing the deterministic endogenous variables. One co-integration relationshipsij

component of the model. In this paper number of cross were imposed to estimate the  matrix.
section is fixed and the number of time periods, T, is The elements in are the error correction term in
relatively large. such as an intercept and time trend,  is each row of the VECM. Larger values of the coefficientsit

a p x 1 vector disturbance for cross section i in period t mean  a  greater  response  of  the   short-run  dynamics
and  it  is  assumed  to  have constant variance for all t; (i.e, y )  to the previous period’s deviation from the
E( ) =  for all t; ,  and  are the parameters long-run equilibrium (i.e, ’Y ). The matrix contains theit it i

matrices. The jis the number of lags included in this coefficients of the co-integration relation.
model. This number of lag period is determined by using
the Akaike Information Criterion (AIC) and Schwartz RESULTS AND DISCUSSION
Bayesian Criterion (BIC). The long-run effects on the
regressors are represented by first term of equation (2) In this analysis, the order of integration of the
and the second term represents the short-run impact. variables was determined using the Panel unit root test

The long run coefficient matrix, , has the following such as Im, Pesaran and Shin, Augumented Dicky Fulleri

reduced rank decomposition:  = . Current literatures (ADF) test and Panel Phillips Perron test. These testi i i

on panel cointegration always assume that different cross results are presented in Table 1. These test results shows
sections have the same co-integration rank: r =r, it means that these variables are first order integrated. To test fori

that  and  are of dimension p x r, with r < p for all i. co-integration, Pedroni Residual Co-integration Test [14]i i

The matrix  can be factorized into speed of was used. Test results are given in Table 2. Panel PP,
adjustment  ( )  and  the  long-run estimate ( ) such that Panel ADF, Group PP and Group ADF test indicates that

’. General model for a Panel Vector Error-Correction these three variables are co-integrated and there is a long
Models can be expressed as follows: run relationship between the variables. The estimated

coefficients ( ) for the province of Sri Lanka are presented

(3) The stable long-run equilibrium equations for

This is the model typically specified by almost all of written as:
the papers in the relatively new literature on panel VEC
models such as Groen and Kleibergen [12] and Larsson LAGRI = 10.83 + 0.575LMANU - 0.576LSERV (5)
and Lyhagen [13] in this specification: since matrix  is
assumed to be block diagonal, short run dynamics are LMANU = -18.83 +1.738 LAGRI + 1.002 LSERV (6)
unrelated between cross-sections. There are no long run
equilibrium relationship relationships between cross LSERV = 18.78 - 1.734 LAGRI + 0.997 LMANU (7)
sections since  is restricted to be block diagonal. The
cointegration ranks are assumed to be the same for all All the coefficients in the long run equilibrium
cross sections. Temporary deviation from long run equations are significant at 5% level. This indicates that
equilibrium in one cross section is not allowed to there is strong long run relationship among the
influence the other members of the panel. agriculture, manufacturing and service sectors. The error

The co-integrating matrix, , describes the long-run correction term in the service sector GDP is not significant
relationships in the model. The matrix, , describes the at 5% level. It indicates that there is no long run causality
speed of adjustment of specific variables after a deviation from agricultural sector and manufacturing sector to
from the long-run relationship. The matrix, , represents service sector.
the short run dynamics in the model. The co-integration The positive sign of the manufacturing sector in the
rank is tested by using Panel PP statistics, panel ADF Agricultural GDP equation suggests that there exists a
statistics for co-integration within cross section and positive  relationship  between  the agricultural sector and

t-i

t-1

long-run estimates ( ) and speed of adjustment

in the Table 3 and 4 respectively.

province of Sri Lanka, presented in the Table 3, can be
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Table 1: Panel Unit Root Test Results
Im, Pesaran and Shin W-stat ADF - Fisher Chi-square PP - Fisher Chi-square

Variables in level
LAGRI -0.17482 14.6599 24.5476

(0.4306) (0.6852) (0.1379)
LINDU 3.13508 2.70746 2.62928

(0.9999) (1.0000) (1.0000)
LSERV 2.44466 4.68705 1.99002

(0.9928) (0.9993) (1.0000)
Variables in First Difference

DLAGRI -4.58115 53.7715 111.206
(0.0000) (0.0000) (0.0000)

DLINDU -3.59254 43.9688 101.568
(0.0002) (0.0006) (0.0000)

DLSERV -2.42286 33.7789 61.4987
(0.0077) (0.0134) (0.0000)

P value in parentheses

Table 2: Pedroni Residual Cointegration Test Results
Test Statistic Prob.

Alternative hypothesis: common AR coefs. (Within-dimension)
Panel PP-Statistic -2.035960 0.0209
Panel ADF- Statistic -1.510014 0.0655

Alternative hypothesis: individual AR coefs. (Between-dimension)
Group PP- Statistic -7.003860 0.0000
Group ADF- Statistic -2.209102 0.0136

Table 3: Coefficients of long run equilibrium equations
LAGRI LINDU LSERV

LAGRI(-1) 1.738 -1.734
[5.927] [-5.267]

LINDU(-1) 0.575 0.997
[4.509] [9.10]

LSERV(-1) -0.576 1.002
[-3.385] [7.69]

C 10.83 -18.83 18.78
t-statistic in parentheses

Table 4: Coefficients of short run equations
D(LAGRI) D(LINDU) D(LSERV)

EC -0.200 -0.072 0.004t-1

[-3.693[] [-1.90] [0.232]
D(LAGRI(-1)) -0.134 -0.132 -0.026

[-1.430] [-1.154] [-0.499]
D(LINDU(-1)) 0.0596 -0.117 0.057

[0.682 ] [-1.107] [1.155]
D(LSERV(-1)) -0.150 0.260 0.086

[-0.820] [1.166] [0.832]
C 0.0384 0.121 0.080

[1.672] [4.344] [6.205 ]

manufacturing sector. This implies that one percent manufacturing GDP equation indicates that one percent
growth in the manufacturing sector will increase the growth in agricultural sector is associated with the 1.74 %
agricultural sector growth by 0.58 percent; holding all increase in the growth of manufacturing sector. It means
other variables that affect the agricultural sector constant. that these two sectors contribute each other for their
The positive sign of agricultural sector in the growth.  Agriculture  sector  supplies  raw  material for the
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production in manufacturing sector. Agricultural growth in  the  growth of manufacturing sector. It means that
help manufacturing sector keep lower labor wage and these two sectors contribute each other for their growth.
increase production. Manufacturing sector provides The magnitudes of these two coefficients show that
capital goods and agrochemicals for the production in impact of agricultural growth on manufacturing growth is
agricultural sector. The magnitudes of these two about three times of the impact of manufacturing growth
coefficients show that impact of agricultural growth on on agricultural growth. The results indicate that there is a
manufacturing growth is about three times of the impact negative relationship between the agricultural sector and
of manufacturing growth on agricultural growth. service sector. It implies that these two sectors competes

The negative sign of service sector in Agricultural each other for labor and capital goods. The positive sign
GDP equation suggests that one percent growth in the of service sector in the manufacturing GDP equation and
service sector will reduce the agricultural sector growth of manufacturing sector in service sector GDP equation
by 0.58 per. It means that these two sectors competes suggests  that  these  two sectors contribute each other
each other for labor and capital goods. The negative sign for their growth. Agriculture sector has significant impact
of agricultural sector in the service sector GDP equation on  the economy  of  the  provinces  in the long run.
indicates that one percent growth in agricultural sector is These findings would help policy makers in central
associated with the 1.73 % decrease in the growth of government and local governments of all provinces
service sector. It implies that since there is surplus formulate the sound policies to accelerate the economic
unskilled labor in agricultural sector, service sector development in all provinces.
growth will not affect much the growth of agricultural
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