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Abstract

The present study aims to answer the question, sxagiculture have an impact on economic growtitha
Gambia? The secondary source of data coveringrtiteegeries period 1980 to 2017 is employed. It epithat
agriculture is one of the variable techniques afneenic growth in developing countries like the G&mi he
methods of analysis used were Error correction inadd Auto regressive distributed lag model (ARDG)
estimate the economic growth. The study found aifsignt positive effect of agriculture on econorgiowth in
both the short- run and long-run, reaffirming tleeter’'s importance in the economy. The impact afcadfure
to economic growth is further affirmed from a cditgaest which showed that agriculture growth Gyan
causes GDP growth and GDP growth also Granger saagdculture growth. The study concludes that
agriculture have a positive impact on economic ghow recommend that, the government and policy enak
should embark on diversification and enhance mboeation in terms of budgeting and policy changeshe
agricultural sector.
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1. Introduction

The Republic of the Gambia is one of the smallesintries in Sub Saharan Africa, surrounded by Sanag
three (3) sides and bounded on the Atlantic Oc&ha.Population has grown to about 36% to 2 milli@ople
since 2003. It has a total land size of 11, 30Gegjkilometers. The Gambia is ranked "L 86t of 188 nations in
the Human Development index ranking. The Gambielassified as a low income, food deficiency country
almost one out of every three Gambian is vulnerébli®od insecurity and about one tenth of the pemn is
food insecure. Economic indicators pointed out 8iate 2013 poverty level in the Gambia has in@ead
48.6% of the population live on less than $1.25 gey. As of year ended 2017, the Gambia has amurba
population of 73.5% and a female population of 48.With a GDP of US$ 915 Million and a Total debitden

of 120%.

The main Economic activity of the GamisaAgriculture but declined throughout the 199@ise to
several factors including poor rainfall, lack of kgting infrastructure, lack of access to credisviomen and
youths and limited resource base. Agriculture hastracted to about 8.4% between 2013 and 2014theut
sector has been growing steadily, contributing &488&o of GDP in 2017. Gambian agriculture has beamly
characterized by subsistence production of foogsreomprising cereals (rice, millets, maze, songhaic.),
semi intensive cash crop production (groundnuttoogtsesame and horticulture) and the key fruitadpced
include mangoes and cashews. These are the mais, axbile Rice is the staple. Mixed farming is gaillg
practice by farmers, despite crops accounts foreatgr portion of production. The Gambia have adfoo
sufficiency ratio of 50%, with little diversificain, mainly subsistence rain- feed agriculture. 48R%oreign
exchange earnings and 75% of household income m@redpd by the crop sub-sector. Domestic cereal
production caters for only 60% of needs and theufadijon relies heavily on imported food. The retaiice of
rice has almost doubled for the past decades. 117 20e Gambia’'s GDP grow to an estimated 5.1% mainl
driven primarily by Agriculture and the service &es.

The Gambia is one of the largest coras of rice in the region. Since local productamtounts for a
small fraction of the amount consumed, most ofribe consumed is, therefore, imported. Given tlgg lgjrowth
rate of the population (about 3% per annum), theatel for imported rice will remain strong, unlessrstic
production is encouraged. Increasingernational food prices and low domestic produttre leading to higher
inflationary pressure on the national food marklegreasing the purchasing power of the consumena(Rnd
Urban).

Livestock production is predominanthaditional i.e. a low intensive system of husbandryused.
Currently livestock population is estimated at aixd300, 000 cattle’s, 140- 150, 000 sheep’s and @00- 230,
000 goats. The poultry population is consists d¥,5I0 broilers, 18, 500 commercial layers and ®80, local
chickens (FAO Country data).
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1
Figure 1: The Growth of GDP and Agriculture from 1980 to 2017 (% growth rates)
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1.1. Research Questions:
The research seeks to answer the following primqagstions.
1. To measure the impact of agricultural productivityeconomic growth.
2. To what extend will agriculture affect the growthtiee Gambia’s Economy?
3. lIsthere along run relationship between agricaelamd economic growth?
4. What action(s) can be recommended to hasten ach@nteof agricultural Productivity?

1.2. Objectives of the Study:
The Main objectives of the study are as given below
1. To check the level of significance of agricultupabductivity.
2. To measure impact of agriculture productivity oa Gambia’s economy.
3. To measure the long and short- run behaviour a€algural production, and its impact on the growth
of the Gambia’s economy.
4. Recommend the major indicators and actions that beitaken to speed up agricultural productivity
for the economic growth and prosperity in the Gambi

1.3. Significance and Scope of Study:
Assessing and determining the significance of agjice on the sustainable development of the Gantbia
will aid in informing policymakers on effective poles, given agricultural productivity, which care b
implemented to pursue a development pathway whgchbath progressive and sustainable. Agricultural
productivity needs to be constantly reviewed aganstainable development for the country to epjmsperity
that is evenly distributed. Despite agriculture oh@emajor economic activity for the Gambia, it lmmd been
receiving significant attention in the form of hgawnvestments, to help in achieving food securitythe
Gambia.

This research is confined to the Gambia #wedperiod ranging from 1980 to 2017 evaluating dhaual
data on Growth and agricultural productivity.

1.4. Statement of Hypothesis and Decision Rule:

Hypothesis testing is a very important aspect @rgific research. For that reason, the followirypdthesis will
be tested in line with the indicated objectiveshaf study:

HO: Agricultural sector investment and agriculturalputtdo not have significant impacts on econognawth

in the Gambia

*World Food Program (WFP) & Food and Agriculturab@nization (FAO) country data.
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H1: Agricultural sector investment and agriculturalmuthave significant impacts on economic growtlhia
Gambia.

The hypothesis above will be tested on a 5% sicgmiice level. If the probability of the t- valueléss than the
significance level the null hypothesis will be ijed. The null hypothesis will be accepted if otfise.

2. Literature Review

Before the growth of modern development thinkingyelopment in economic has been often stronglyetink
with industrialization. This brings in the perceptiof agriculture, not as a main stimulant of depetent, but
an industrial sector subsidiary, which in the woofil3 odaro & Smith (2009) was thought to be theaiyic and
“leading sector” in any overall strategy of economévelopment. It was believed that ensuring faoglss and
surplus transfer of labour without decline in protility to the industrial sector is merely the roteagriculture.
The Harrod-Domar model (Thorbecke, 1970) and thei$’s famous two sector model types (Todaro & Smith
2009) are classical examples of development mothels foregrounded industrialization in the process
economic development while pointing out that adtime is playing only a positive role: providingrplus
labour and cheap food.

Evolution of new thinking of developmérds brought back agriculture to the forefront ef@lopment
strategies. Due to past experiences and with nm@@rétical conjectures, “development economistaimecless
concern about the desirability of putting too mychssure on rapid industrialization. They cameetdize that
far from playing a supporting role in the proce$®coonomic development, particularly the agricudtusector
and generally the rural economy must play an irefispble part in any overall strategy of economagpss”
(Todaro & Smith, 2009).

As long as agriculture may matter irittconception (the supporters of the new paradigh®y still
conceived that certain conditions must be simuttasl achieved for any development effort basedand
foisted on the new paradigm that will yield the ided result. As Mellor (1998) put it rightly, “ aagriculture
and employment based strategy of economic developneguires at a minimum three basic complementary
elements: first, accelerated output growth throtgthnological, institutional, and price incentiveaoges
designed to raise the productivity of small farmesecond, rising domestic demand for agricultorasput
derived from an employment oriented urban develogn®rategy; and third, diversified, nonagricultura
labour- intensive rural development activities tldirtectly and indirectly support and are supporbgdthe
farming community.

Awan el al (2015) did an analysis teasure the involvement of agricultural exportshie development
of the economy of Pakistan, estimated the cormiatietween, Gross Domestic Product, agricultural an
nonagricultural exports for Pakistan, the econowsidables used are gross domestic product, consprce
index, total labor force, fixed capital formaticagricultural exports and non- agricultural expoAdime series
data taken from the period of 19972 to 2008. Dafedsn the economic survey of Pakistan were taken,
international monetary fund, Pakistan bureau dfisties, and state bank of Pakistan. The signifieaof the
relationship of the economic variables were meabwsing, Ordinary least square, Johansen cointegrat
vector error correction and granger causality. Resinow that while the agricultural exports haeeeffect on
economic growth, the non-agricultural export hasgaificant and positive effect on economic growkhrther,
there exist bidirectional causality between grosseistic product and nonagricultural exports. It waggested
that structural change in agricultural exports imédue added products needs to be taken by thergmeat of
Pakistan.

Awokuse et al (2009) try to investmathe dynamic interaction between economic growtd a
agricultural productivity in general terms, usimge series analysis of transition economies ino&friAsia, and
fifteen developing countries. The variables usedraal export, agricultural value added per workea] GDP
per capital, population as proxy for labor and groapital formation per worker as proxy for capi@ta were
taken from the World Bank development indicatord anternational monetary fund for the period 193 2006.
The empirical relationship among variables wasrddteed using Auto regressive distributed lag modelg co
integration. Results show that the most importastdr and engine for economitevelopment is agriculture.
Empirical evidence supports the investment in &dgricultural sector by both the private and pubdictors.

Gardner, 2005 and Chebbi, 2010, haveuputr lot of questions regarding the impact of adtiral
productivity on economic growth. Lavorel et al. {3) addressed the question put forward by Gard2@05)
for 85 countries “is agriculture an engine of grbWwby investigating causality relationship betwegrss
domestic product (GDP) and agricultural value adged worker. According to them, causality relatioips
exists between agriculture value added and growthtlie developing countries while developed coastri
remained unclear. The finding further buttress dlssumption that agricultural sector has been amengf
developing economies.

Matahir (2012) took a different standtos study on the role of agriculture on economiavgh and how
it interplays with other sectors in the economye Tbklationship between agriculture and other seabbrthe
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Tunis economy was investigated using Time seridsardgen co integration. Based on the findings, i wa
pointed out that, policy makers should sagricultural sectors as pivotal tools when analyzimter- sectoral
growth policies. Although, the contribution of agritural sectors to economic growth cannot be
overemphasized, it has not benefited to a lagezneixfrom the growth of services and commerce seaftor
Tunisia.

According to Adegoye and Dittah (1985 tevel of income of farmers and people can irsgahrough
agricultural output. According to them what makesthe level of agricultural output will vary withe stage of
economic development of a country. They furthetestahat a fully developed economy, most especially
agricultural sector, means increase in export cpsluction with improvement in the quantity anddks of
such export crops. For countries that have stadeddustrialized, agricultural output will be sawl reach the
level of growth, if it can provide the needed ramaterial to the agro- industries.

Reynolds (1975: 2015), revealed that affical development enhance economic development by
increasing the supply of food need for domesticsoomption and releasing the labour need to inddistria
employment. According to him, agricultural produiii can promote economic development of underdsped
countries by; increasing the supply of food avdddbr domestic consumption and providing the |labmeeded
for industrial employment, expanding the size of tthomestic market for manufacturing sector, indneas
domestic savings, and providing the foreign exckagayned through agricultural exports.

Omawale and Rodriquez (1975) opined thatalgure has been assigned by most developingtdesras
an important role to national development. To therducing dependence on certain importations can be
achieved through agriculture, containing the inseea prices of food, foreign exchange earningtjrgenew
people in to the labour market, and increasing rimeoon farm at times of severe rural poverty and
unemployment.

Johnston and Mellor (1961) stated that agriculisran active sector in the Economy. Agricultureypla
crucial role in economic growth through productemd consumption leakage, in addition to providiogdf and
labour supply. Agriculture can provide the row- erél needed for nonagricultural production. On
consumption, higher agriculture productivity cacrgmse the income of the rural population, as swehting
demand for domestically produced industrial outpidereover, agriculture can provide the neededidore
exchange through the export of agricultural gotlisreby aiding in importation of capital goods.

3. Research Methodology

The research study is focused on the impact otalgural productivity on the economic developmehtte
Gambia from the period 1980 to 2017. Inferentialused as the analytical approach of this study. The
hypotheses highlighted above are tested quanstgtiyn this case, econometric techniques will beped
adequately and an econometric model will be forteala

3.1. Sources and Types of Data:

The data’s used in this are secondary data’s (cemgrannual time series). The annual data’s usetew
sourced from the World Bank National Accounts Detd OECD National Accounts Data. The series spam fr
1980 to 2017. Availability of data is the reasom fbe choice of the time lag. Data was collected six
variables.

3.2. Model Specification:

The dependent variable (Y) is the Gross Domesticliet (GDP), and the independent variable (X) udek the
Agriculture value added (AGR), Gross Capital Foiora{ GCF), which is a proxy for capital, InflatidiNF),
Net- Export (NE) and Industry value added (IND)islhowever important to note that GCF, INF, NE #d4B
are not sectors specific to the study but are gérmggregates within the Gambian Economy. Usingnths a
proxy for Economic growth will help in reducing tS¢ochastic Error Term and make the study morerateu

The estimated econometric equation to dee impact of agricultural productivity on economic
development is as follow:

GDP = By + f1AGR + B,GCF + B3INF + B4NE + B5IND + pty.....ocvvnneen. 1)
Where;
Bo = Intercept

B1 — Bs = Coefficients of the independent variables

u; = Stochastic Error Term

As we intend to interpret the resulting partialpgaoefficient as elasticities and to standardizthe variables,
we rewrite the structural form of the equationaratlog form as follows:
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LGDP = By + B1LAGR + B,LGCF + B3LINF + B,LNE + B5LIND + p,

Table 1: summarizes the independent and dependenariables in the study.

Variables

Description of the variables

MeasuringJnit

Dependent variable

GDP

Gross Domestic Product

Annual growth (%)

Independent variable

AGDP

Agriculture value added

Annual growth (%)

GCF Gross Capital Formation Annual growth (%)

INF Inflation rate (CPI) Annual growth (%)

NE Net- Exports Annual growth (%)

IND Industry value added Annual growth (%)
3.2.1. Variables Definition and Theoretical Expectations

Theoretical expectations based on economic rektipn show the signs which follow the parameterd iauis
determined by laid down economic theories. In shigly:

Gross Domestic Product (GDP) is the tetdies of goods and services that are produced stwaky in
the economy; it takes in to consideration prodage$ and subsidies that are not included in theevaf the
products. The calculations are made without maleduction for depression.

Agriculture value added (AGR) is the shafegricultural output in the total GDP of the foémonomy.
The theoretical expectation between AGR and GOi®sstive.

Gross Capital Formation (GCF) Gross cagdaination (formerly gross domestic investment) sists of
outlays on additions to the fixed assets of thenenty plus net changes in the level of inventori@€F has a
positive theoretical expectation to GDP.

Inflation rate (INF) Inflation as measureglthe annual growth rate of the GDP implicit deflashows the
rate of price change in the economy as a wholedta negative theoretical expectation with GDP.

Net- Exports (NE) refers to the differencaween Exports and Imports. NE has a positive themle
expectation with GDP.

Industry (IND) Industry corresponds to ISI®isions 10-45 and includes manufacturing (ISICigliins 15-
37). It comprises value added in mining, manufaetyrconstruction, electricity, water, and gas.\¢ahdded is
the net output of a sector after adding up all otgtpand subtracting intermediate inputs. The theale
expectation between IND and GDP is positive.

Table 2: Theoretical Expectations

Variable/ Co- efficient AGR GCF INF NE IND

Expected sign + (>0) + (>0) - (<0) +(>0) +(>0)

Source: Authors Computation (2018)

Ontable 2, the expected sign on Inflation is negative; 1hiso because inflation has an inverse relatioh wit
growth. Higher inflation means devaluation of aiews currency, which affects exchange rate. Actwdo
Olivera- Tanzi effect, increase in the level oflatibn will reduce the purchasing power of the depfthereby
decreasing the incentive to spend. Since inflatiorts both trade and purchasing power, businesneywill
fall. The actual tax revenue gathered by governmelhtfall due to increase operation cost and daseetax
revenue from businesses. This will have a negaffect on GDP. Net Export (NE), have an expectea sin
gositive provided that exports are higher than irtgdhe reverse is true.

Table 3: Summary Statistics of Selected Variable$rom 1980- 2017

Variable Mean Std. Dev. Min Max
GDP (%) 3.46 3.03 -4.29 10.88
AGR (%) 23.99 3.42 17.79 33.30
GCF (%) 16.57 7.16 4.60 27.80
INF (%) 11.13 22.44 -5.97 34.03
NE (%) -12.09 6.27 -27.23 -2.45
IND (%) 12.60 1.28 10.24 14.79

Source: Authors computation using E- views (2018)

2 World Bank and OECD National Accounts file.
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Table 3 gives the characteristic of the variables usethénstudy. It reveals that Agriculture (AGR) hasiean

of 23.99 percent and a standard deviation of 3H#& table further reveals that the lowest and highe
Agriculture growth rates recorded in the Gambia Bfe79 percent and 33.30 percent respectively. OR @
recorded an average growth rate of 3.46 percert wit4.29 percent and 10.88 percent as minimum and

maximum growth rates respectively.

3.3. Unit Root Tests

Unit root test whether a time series variable pgsse a unit root and non-stationary, so a unit iD¢ésted
before any action is taken. This study will employvell know test, the Augmented Dickey Fuller (ADH3)

Dickey and Fuller (1981). The hypothesis is thait rxists in the specified variable(s) and the hypothesis is
non- stationary.

The ADF is based on the following estimate:

Y = Qyt—l + e Or Vyt = (Q - l)yt—l + P (3)
It then test for
Hy:@=1[= (@ —1) = 0] AgainstH: § < 1[= (0 — 1) < 0]

To produce a better white- noise error term, the=Adald generous lag levels of the change in the rokse
variable. Given by:

Ay, =0y, 1+ 0" 1Ay, 1+ DAY 5+ e + 0 1AV p B (4)
Where
P =01+ 0y + D3+ ... + 0,-1 and= (@ — 1) for the case of equation (3) wherel
0" = —(Dizq + - e o + 0,) and= —@, for the case of equation (4) where p=1
Table 4. Augmented Dickey Fuller Test Results
With Intercept Trend and Intercept
Variables At Level At First | Order of [] At Level At First | Order of []
Difference Difference
GDP -6.7481 -9.3962 I(1) at 5% -6.6501 -9.2493 1(0) at 5%
AGR 3.9081 -6.0859 1(0) at 5% -3.8105 -5.9278 1(0) at 5%
GCF -2.4974 -7.3118 I(1) at 5% -2.5139 -7.3591 I(1) at 5%
INF 5.5981 -9.9167 I(1) at 5% -5.8918 -6.5134 I(1) at 5%
NE -1.5379 -6.4846 I(1) at 5% -2.1056 -7.2181 I(1) at 5%
IND -3.0497 -7.8056 1(0) at 5% -4.4776 -6.3189 I(1) at 5%
MacKinnon (1996) with constant, no trend With constants and trend
1% Level -4.2349
1% Level 6368 Test Critical : 5% Level - 3.5403
Test Critical Values : 5% Level -2.9458 Values 10% Level -3.2024
10% Level -216

Source: Authors computation using E- views (2018)

Table 4 shows that there is a mixture of 1(0) and I(1) bat any order two. As can be seen from table 4s&r
Capital Formation (GCF), Inflation (INF), Net- ExpgdNE) and Industry (IND) are integrated at ordee (l.e.
1(1)) while Gross Domestic Product (GDP ) and Agltigsre (AGR) are integrated at order zero (l.e))l(That is
to say Gross Domestic Product (GDP) and Agriculf#&R) are stationary in level, whereas Gross Gapit
Formation (GCF), Inflation (INF), Net- Export (NBnd Industry (IND) are stationary in first diffex@n(trend
and intercept). However, with intercept all vargdbhlre stationary at first difference except Adtice (AGR)
and Industry (IND). With the ADF all the variablase stationary as the computed t values are grtaarthe
5% level after first difference. Since all the adulies are stationary at first difference, we rejie null
hypothesis of non- stationarity at 5% level. Howewee fail to reject the null hypothesis at levet GCF and
NE (with intercept & with intercept and trend). Wenclude that none of the variables in the regpasare
integrated at order two, which is not wanted inlgimg ARDL.
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3.4. Granger Causality Test
Since the research is interested in finding ousstgaificance of agriculture as a cause of econaroevth in the
Gambia, and in order to examine the causal relsipnwe therefore perform a Granger causality fEbis
method can be used to determine whether one econ@mable can determine another or not.
In trying to find out if agriculture have an impamt economic growth, we are interested in the bdional
causal relationship in order to provide evidenc# thagricultural sector growth has caused ecooognowth
and also if economic growth has caused growth enatdricultural sector between 1980 and 2017. Weetbe
consider two hypotheses:

i. Agriculture (AGR) does not Granger- cause GDP

ii. GDP does not Granger- cause Agriculture(AGR)
The VAR equations are specified as:
(agr) =x + ¥t 1 By (@gT) o1 + X1 ¥ (GAD)e—j + e ovvvviiiiiiii (5)

(9dp): =0+ 30 By (agr)e 1 + X1y (@AP)e—j + @ oo (6)
U, ande, are the disturbance terms of equations (5) & ¢6pectively.

Table 5: Granger causality test between Economic gwth and Agricultural growth

F Value
Hypothesis F. stat. F critical Decision
AGR does not Granger cause GDP 0.5665 0.16 (2, 38) Reject the null hypothesis
GDP does not Granger cause AGR 0.1396 0.11 (2, 38) Reject the null hypothesis

rxxx*\alues in brackets are lower and upper degree of freedom (df) respectively
Source: Authors computation using E- views (2018)

From Table 5, we find that agriculture (AGR) growdranger- causes GDP growth (Economic growth) and
GDP also Granger causes Agriculture (AGR) growtie Empirical evidence indicates that in the Gamthia,
agriculture sector have a significant impact onneeonic growth and contributes significantly to ecomo
growth. This is consistent with the summarized ltesa Table 5; agricultural growth has resultecetonomic
growth. There is also an evidence for casual flommf GDP growth to agriculture, suggesting thaegaurces
from the agriculture are properly utilized for eoamic growth there can be value added to the sdaior the
returns of economic growth.

3.5. Model Stability and Diagnostic Testing.

Some diagnostic tests have to be undertaking,dardo check the verifiability of the long run estited model.
We required checking the standard property of tleeleh as a priority in doing any analysis. In tlésearch a
number of diagnostic checking and model stabilitg aarried, which includes Functional Form (Ramsey’
RESET), Serial correlation test (Brush & Godfray lté4t), Heteroscedasticity test, and Normality ¢éadgera
test). Furthermore, the stability of the long mestimates has been tested by applying the cumelatimn of
recursive residuals (CUSUM) test. As recommendedPbgaran et al. (2001). Our decision of rejection o
acceptance will be base of the p- values associwitbdthe test statistics. That is we reject thé hypothesis if
the p- values are lower than the standard 5% signice level.

3.5.1. Co-integration Test

In order for the analysis to have a well-structuneadel, cointegration test is conducted to asaemdiether a
long run relationship exist among the variableot. For our analysis, we employ the Pesaran é2G01)
Bound test. We compare the F- statistics of thenBaest with the critical value to make our deaisidhe null
hypotheses of no cointegration will be rejectethd F- statistic is higher than the upper bountceativalue. If
the F- statistic is lower than the lower boundicait value, we will fail to reject the null hypotses of no
cointegration (Kalu et all, 2015).

Table 6: Bound Test for Co-integration

F- statistic Null Hypothesis: No level of relatioship
Test Statistic Value Significance level 1(0) 1)
F- statistic 8. 1618 10% 2.08 3
K 5 5% 2.39 3.38

Source: Authors computation using E- views (2018)
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Since the F- statistic is greater than the uppemdbacritical value (3.38) and the lower bound cativalue
(2.39) at the 5% significance level. We therefapecet the null hypothesis of no co- integration agsi the
variables. We can conclude that there is co- nategn relationship among the variables in long run

3.5.2. Long Run ARDL Model Estimation

Since the existence of long- run co- integratiolatr@nship is confirmed, we can now find out th@dorun
coefficients. ARDL model is given as:

Yi=Bo+ Xim1Bidyei+ Xieo0i VX i + 1Y 1+ @2Xe g+ Py (7)
The Long Run Model =p1y;_1 + @2X;_1 + W¢ --..... @0

Table 6: Estimated Long Run Coefficients using thé&RDL Approach, based on the Akaike Information

Criterion.

Dependent variable is GDP
38 observations used for estimation from 1980 tb720

Regressors Coefficient Standard Error T- statigt Probability
LAGR 0.5242 0.1491 3.5164 0.6501
LGCF 0.5193 0.1192 4.3547 0.1828
LIND 0.2299 0.4853 0.4738 0.4908
LINF - 0.0685 0.0282 -2.4299 0.0454**
LNE 0.6779 0.2243 3.0224 0.1467

C 5.8622 11.1694 0.3379 0.7454

*** indicates significance at 5% which mean rejectibnull hypothesis at 5%
Source: Authors computation using E- views (2018)

Table 6, indicated the results of the long runtiefeship between the variables. It shows that Adtice (AGR)

have a positive impact on the economy in the lanmg An increase in Agriculture (AGR) by 1% leadsato
increase in GDP growth by 52% which is statisticaignificant, denoting that holding all other thsconstant
the contribution of Agriculture have an impact ocoBomic growth in the long- run. The model furtsbows

that all variables except Inflation (INF) have sfgrant impact on GDP at 5% level. Inflation havegented a
negative value, indicating that Inflation (INF) leea negative effect on Economic growth, this is wig/central
bank of the Gambia need to adopt strong monetaligypm order to stabilize inflation rate at a gle digit

level.

3.5.3. Short Run Error Correction Model

The short run ECM model is estimated, after esimgathe long run ARDL model. The error correctioondel
(ECM), shows the speed of adjustment to get teethalibrium point in the dynamic model. The sham model
is given as:

The Short Run Modet Y71 Bi Ay,—i + Y100 VXiiooon.... an

Table 7: Estimated Short Run Coefficients using th&eeCM Approach based on the Akaike Information

Criterion.

Dependent variable is GDP
38 observations used for estimation from 1980 tb720

Regressors Coefficient Standard Error T- statigt Probability
D(LAGR) 0.2389 0.2058 1.1609 0.2837
D(LGCF) 0.1494 0.1679 0.8897 0.4031
D(LIND) 0.4925 0.4166 1.1823 0.2757
D(LINF) -0.1051 0.0343 - 3.0673 0.0181***
D(LNE) 0.2755 0.1920 1.4345 0.1946

C 3.7671 8.1694 0.2133 0.5023
ECM(-1) - 0.2319 0.2405 - 10.3006 0.0000***

R- squared= 0.9115

F- statistic = 2.7441 [0.0831]

P¥{atistic = 2.4108

*** indicates significance at 5% which mean rejectibnull hypothesis at 5%
Source: Authors computation using E- views (2018)

95




European Journal of Business and Management www.iiste.org
ISSN 2222-1905 (Paper) ISSN 2222-2839 (Online) ‘-'—.![l
Vol.10, No.24, 2018 IIS E

The Error correction coefficient in Table 7, isiestted at — 0.2319 which is significant, has theext negative
sign, and has a high speed of adjustment to equifib The coefficient of the ECM(-1) of -0.2319 sithat
about 23% of disequilibrium in the short run isreated towardshe long run equilibrium per annum, to bring
back equilibrium when a shock exist to a steadigstlationship.

The coefficient of determination (R- squared) ighhdenoting that about 91% of variation in GDPssaaesult
of variations in the independent variables in thedel. Furthermore, the F- statistic is robust amel DW
statistic does not show autocorrelation.

Similar to the long- run estimate, Agriculture (AR found to have an impact on economic growthldihg
all other conditions constants, in the short rd®%aincrease in Agriculture (AGR) will result to 23#%¢crease on
GDP, which is statistically significant at the 5&vél. All other variables have a significant effeateconomic
growth in the short run except Inflation (INF), whihave a negative relation with GDP.

3.5.4. Diagnostic Tests
Diagnostic tests are done to provide validity teéhithe short and long run relationship estimates.

Table 8: Diagnostic Tests Results

Test Statistics LM Version F Version

A: Serial Correlation CHSQ (1) = 1.3509 [0.2451] (1F31) = 1.1427[ 0.2933]
B: Functional Form CHSQ (1) = 0.0016 [0.9881] F31) = 0.0013[ 0.9714]
C: Normality CHSQ (2) = 2.5235 [0.2832] Not applite

D: Heteroscedasticity CHSQ (1) = 0.0305 [0.8614] (1F35) = 0.0289[ 0.8661]

** the p- values are in brackets

A: Brush & Godfray LM test for residual serial celation

B: Ramsey’'s RESET test for functional form using siguare of the fitted values
C: Normality test based on kurtosis and skewnesesifluals

D: Heteroscedasticity test based on the regresdisquare residuals

Source: Authors computation using E- views (2018)

A. Since the p- value associated with the CHSQ is rti@re the standard significant level of 5%

(I.e. 0.2451 > 0.05), we therefore reject the hypothesis of no serial correlation and concludsd the errors
in the model are serially correlated.
B. The p- value associated with the CHSQ is greater the 5% significant level (I.e. 0.9881> 0.05), we

cannot reject the null hypothesis for Ramsey’s RE&i#5t, as to whether the model suffers from
omitted variable bias or not. The null hypothesithiat the model does not suffer from omitted
variables, so we accept the hull hypothesis, whielans the model is correctly specified.

C. The null hypothesis is that the residuals are ndyndéstributed. We cannot reject the null hypotikes
since the p- value associated with the Jaque- Bemaality test is greater than the 5% significance
level (I.e. 0.2832> 0.05).

D. Since the p- value associated with the test statiate greater than the standard 5% significaes |
(I.e. 0.8614> 0.005), we therefore reject the hypothesis of heteroscedasticity.

Based on the result of the tests above, it carobheleded that the long run ARDL model estimatethis study
passes all the diagnostic tests.

3.5.5. Model Stability
In order to detect the stability of the model fang run and short run relationship, we make usehef
cumulative sum of recursive (CUSUM) test. The madedtable if it's within the 5% significant levahder the
observation period. In order words the model iblsté the blue line is between the red lines.

FronFigure 1 below, the blue line is within the 5% significarlegel, we can conclude that the long run
estimates are stable and there is no structurakbi&here exist a strong stability in the modebath the long
run and short run.
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Figure 2: Plot of Cumulative Sum of Recursive Resigals

32 33 34 35 36 37 38

| —___ CUSUM ——__. 5% Significance
Source: Authors computation using E- views (2018)

3.6. Test of Hypotheses

In the test of hypothesis, since the probabiliiasboth the long and short run estimates showsatdyétultural
sector investment and agricultural output haveiggmt impacts on economic growth of the Gambsae(table
6 &7), we therefore reject the null hypothesis thgticultural sector investment and agriculturatpoti do not
have significant impacts on economic growth in@ambia.

4. Conclusion and Policy Recommendation

4.1. Conclusion

The main objective of the study is to analyze thpact of agriculture on economic growth, empirieaidence
from the Gambia during the period 1980- 2017. Aedoessive Distributed Lag (ARDL) model and Error
Correction model (ECM) were applied to determine lttimg run and short run relationships respectiaahpng
the variables. The variables are tested for times@roperties using the ADF test for unit roofobe applying
the ARDL model. The model was tested for stabilising the diagonal testing technique. The reseligsaled
no evidence of serial correlation, no functionahigproblem (i.e. the model is correctly specifieithgre is no
evidence of heteroskedasticity problem and theluasiis normal distributed.

The empirical results showed that agriculisréound to have a positive impact on economiangioof the
Gambia during the periods under study and the itngtatistically significant at all the significantvels. A 1%
increase in agricultural productivity results in%2and 24% increase in real GDP in long run andtshuon,
respectively. This shows that agriculture is a M&abol of economic growth in the Gambia. The othariables
like Industry (IND), Gross Capital Formation (GCBpd Net- Exports (NE) all have a significant rieliaship to
economic growth of the Gambia both in the longand the short run. Only Inflation (INF) has showidence
of an insignificant impact on economic growth.

There are many debates among developmenbeists on the role of agriculture as a precondifion
industrialization and economic growth; the impadétagriculture to economic growth was explored. The
empirical evidence from this study show that thatdbution of agriculture have a positive impact @DP in
the Gambia. We therefore conclude that agriculisigdriver of economic growth in the Gambia ardeHbrts
should be made through increased investment toneshthe value addition of the sector. It is alsment from
the finding that in as much as agriculture mattereconomic growth, dependence on it alone without
simultaneousdevelopment of other important sectors such asstnidili development (to deliver the needed
interdependence) will not bring the needed pasitievelopment.

Agriculture productivity will promote indugt productivity and enhance employment opportesitin the
Gambia. Increase investment in the agriculture oseetill promote industrialization, thereby creating
employment opportunities which will narrow down thigh unemployment rate in the Gambia, and prowde
positive current account balance.

4.2. Policy Recommendation(s)
Based on the findings of this study, the followpalicy recommendations are forwarded:
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e Agriculture should be treated as a priority seagmyernment should enact policies that will create
enabling environment for agriculture sector grovattracting foreign direct investments and increase
employment in the agricultural sector, thereby oialy the employment rate in the Gambia.

e The government of the Gambia should put in allre$fto reduce interest rates on agricultural loans.
This will increase the demand for credit therelyrémsing farm capital which will boost agricultural
output.

« The government of the Gambia should enact poltciesabilize and reduce the exchange rate regime
S0 as to encourage and create certainty in thesnwhgdotential investors in the agricultural sector

* Encourage industrial development, agricultural@ectitput have a positive interaction with induetri
output. Therefore, creation of industries will woily promote industrial output, but also stimultite
growth of the agricultural sector. Government stidhkrefore find it worthy to develop the indudtria
sector of the Gambia and ensure significant integrdoetween the agricultural and industrial sectafr
the Gambian economy.

« Rainfall is found to have a positive interactionttwagriculture development in the Gambia; the
government of the Gambia should adopt a widespregdtion system and make the system adoptable
by the rural farmers. Rainfall is a natural giflazan be only supplemented with an artificial iatign
system. Government should hence make irrigaticorédible and popular option for farmers. This is
particularly important not only to increase agriauhl productivity but also to provide a yearlogd
security.
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