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ABSTRACT

The research seeks to determine the impact of the agricultural sector on Ghana’s
economic growth and the effect of the various sub- sectors of the agricultural sectors on
Ghana’s economic growth. The study uses time series (1996-2006) data on agriculture,
service, industry and the various sub-sectors under agriculture, which includes forestry,
fishery, crops/ livestock and cocoa. A regression model was specified and OLS was
employed to estimate the respective impact of agriculture, service and industry on GDP
growth. At the end of the study agricultural output had a significantly positive impact on
Ghana’s growth as compared to the other sectors (agricultural output (0.354515);
service output (0.283401); industrial sector (0.303257)). In addition, the study further
analysed the effect of the various sub sectors under agricultural sector in GDP growth
since the agricultural sector contributed more significantly to GDP. At the end of the
study cocoa subsector was identified to be vital to economic growth and development in
Ghana. Hence, the cocoa subsector should continue to be priority position even with the
discovery of oil.
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INTRODUCTION

Agriculture is the key in the economic growth and development process of Ghana. The
agricultural sector contributes about 40% to Ghana’s gross domestic product (GDP) (The
State of the Ghanaian Economy, 2000). This sector does not only contribute to Ghana’s GDP,
but also absorb a lot of labour force and then provides raw materials for industrial growth and
development. In Ghana, the GDP growth rate was 4.4%, while that of the agricultural growth
rate was 4.2% in the year 2000 — 2003. In 2003 — 2007, the GDP growth rate has been
increased to 5.8%, while that of the agricultural growth rate has also been increased to 5.2%
(The State of the Ghanaian Economy in 2007).

The overall economic growth and development of a country depends upon the health of the
agricultural sector. The reasons are that it provides food, raw materials, and foreign exchange
which further push industrialization in Ghana (Johnston, 1970).

Many researchers have found evidence that either agriculture affects economic growth
positively, negatively or no evidence at all (Clark, 1940; Kuznets, 1966; Murphy et al. 1989;
Mundak et al. 1989; Kiminori, 1992; Rosegrant et al. 1995, Galen et al. 2000; Coelli et al.
2003). For instance, Tiffin and Irz (2006) found that there is enough evidence which supports
the conclusion that agricultural is the main cause of overall grow rate. Trimmer (2005) also
correlated poverty with growth in agricultural output and found out that at the provincial level
about two-thirds of the reduction in poverty was due to growth in agricultural output.

It has been the quest for Ghana to achieve higher levels of economic growth. Various
policies and programs have been suggested to drive this growth process like the better Ghana
agenda by the current government, as well as vision 2020 and so on. Studies reveal that
factors such as land, labour, foreign direct investment (FDI) and government spending
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stimulate the growth process in the sectors. A large number of studies have found evidence
suggesting that human capital is significant in determining economic growth (Barro, (1991).
Mankiw et al, (1992). Barro and Sala-i-marin (1995). Brunett, et al, (1998). Hanushek and
Kimkwi, (2000). FDI on growth has provided more or less consistent findings affirming a
significant positive link between the two (Borensztein et al, (1998); Hermes and Lensink,
(2000); Lensink and Morrissey, (2006)). Also, according to Romer (1986 & 1990) and other
studies, Solow, (1962). Lucas, (1988) and Grossman and Helpman, (1991). The world
economy grows because of technological progress.

In addition, the effect of the agricultural output of economic growth has not been left out of
the literature concerning the major determinants of economic growth in some countries. For
instance, in Ghana, the agricultural sector has been identified as a major contributor to
growth. As such many policies have been geared towards the agricultural sector in order to
enhance economic growth and development in Ghana. Unfortunately, studies on the impact
of the various agricultural sub-sectors of economic growth in Ghana are limited. As a result,
this study seeks to investigate the impact of the agricultural sector on Ghana’s economic
growth and determine which sub-sectors under agriculture contribute significantly to GDP
growth.

The objectives of this study are as follows:
1. To investigate the effect of agricultural output on Ghana’s economic growth.

2. To evaluate the effect of the various sub-sectors of agriculture in Ghana’s economic
growth.

This study is of critical importance because of the following reasons:
1. The study would be a useful tool in the hands of the Ministry of Economic Planning.

2. In addition, it is envisaged that the result of this study would help create an
awareness of the productivity of the various sub-sectors of agriculture to the people
of Ghana and the policy makers.

3. This would enable the nation to adopt strategies for balance growth, which will help
to achieve the growth targets set by the budget.

4. Finally, the findings of the study would provide evidence for further research work
and fill the literature gap concerning Ghana’s economic growth process
MATERIAL AND METHODS
Regression Analysis

A statistical procedure called regression analysis can be used to develop an equation showing
how the variables are related. In regression terminology, the variable being predicted is called
the dependent variable. The variable or variables being used to predict the values of the
dependent variables are called independent variables. We have the simple regression, but for
this study a multiple regression was used. It is the study of how a dependent variable Y is
related to two or more independent variables. A multiple regression model for this study was
specified as:

For the purposes of this study, the first growth model was specified as:
GDP growth =f (A, S, 1) + € ----—-—-- (1)
Where:

A = agriculture output measured as percentage of GDP growth.
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S = services output measured as percentage of GDP growth.
I = industry output measured as percentage of GDP growth.
€ = error term
The second multiple regression equation was specified as:

GDP growth=f (CL,C,F,FI) +€........cccceiviiin.. 2)
Where:
Cl = crops/livestock output measured as percentage of agricultural output.
C = cocoa output measured as percentage of agricultural output.
F = forestry output measured as percentage of agricultural output.
FI = fisheries output measured as percentage of agricultural output.
€ = stochastic term
Method of Estimation

Ordinary least squares (OLS) method of estimation was used for estimating the unknown
parameters of the linear regression models.

Sample Size of the Data

The study period spanned from 1996 to 2006. This was due to the unavailability of data. In
effect, the sample size is 10. This does not meet the central limit theory > 30. This problem is
considered as one of the limitations of the study.

Source of Data

Variable Source of Data

The State of the Ghanaian Economy, various Series and Ghana

GDP Growth Statistical Service (1996-2006)

Agriculture Output  The State of the Ghanaian economy, various series (1996-2006)

Cocoa The State of the Ghanaian economy, various series (1996-2006)
Crops/Livestock The State of the Ghanaian economy, various series (1996-2006)
Forestry The State of the Ghanaian economy, various series(1996-2006)
Fisheries The State of the Ghanaian economy, various series(1996-2006)

Statistical Packages for Estimation

The statistical package used for the estimation of the data was GRETLE.

RESULTS AND DISCUSSION

The regression results of the impact of the various sectors on GDP growth is shown below.
Method of estimation: OLS

Sample size: 1996-2006

Dependent variable: GDP growth.
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Table 1. Summary Output of Equation 1

Variable Coefficient  Std. Error t- statistic VIF
Constant -2.34797 1.56764 -1.4978
A 0.354515 0.15489 2.2888 1.2725
S 0.283401 0.287033 0.9873 1.81805
I 0.303257 0.167933 1.8058 1.80391

DW =1.57; R’=0.73144; adj. R* =0.61634; F = (3, 7) =6.35484; t-critical
=(7,5%) =2.365, = (7, 10%) =1.895,

Source: Author’s Computation 2012

A=agriculture output measured as percentage of GDP growth.

S = services output measured as percentage of GDP growth.

I = industry output measured as percentage of GDP growth.

Based on the Durbin Watson statistics from the regression (1.57). It indicates the presence of
no autocorrelation since this value (DW = 1.57) falls between 1.5 and 2.5 judging from the
rule of thumb. Also judging from the variance inflation factor (VIF). All values are less than
10 which indicate the presence of no multi-collinearity. Likewise the adjusted R* and
unadjusted R’ imply that the overall fit is satisfactory with an R squared of 0.61634 and
0.73144 respectively, which implies a good fit. In addition, R’<DW, which implies the
results obtained is not spurious. The F statistic which is 6.35484 is statistically significant at
0.05% significance level since the Fopserved > Feritiica O the critical values of 5.89, 4.35, and
3.07 respectively. The above explanation implies that the model is good and can be used to
make inferences.

Generally based on researches and observations agriculture has been known and statistically
proven to have a positive impact on the Ghanaian economy. From Table 1, a 1% increase in
agricultural output will cause GDP growth to increase by 0.354515%. The reverse is true.
This implies that a positive link exist between agricultural output and economic growth. It is
statistically significant at 5% significance level. Thus, if we increase agriculture output, then
GDP growth will also increase. In addition, from the results, it was realized that agriculture
sector contributes more to GDP growth than the other sectors of the economy. This is
consistent with the findings of Todaro and Smith (2009). [See also Oguchi, (2008); Wayo
(2002); Ogen (2003)]. Therefore, if the policy makers channel more investments into the
agricultural sector, it will help increase GDP growth in Ghana.

A positive relationship between services sector and economic growth was found. A 1%
increase in service output will cause GDP growth to increase by 0.283401%. This finding is
consistent with Oguchi (2008) and Baer Larry Samuelson (2002).The estimated t-statistics
which is 0.9873 has been found to be statistically insignificant at (7, 5%) = 2.365, since the
critical values is less than the t - observed.

Industry also appeared to have a positive relationship with GDP growth. A 1% increase in
industry output will cause 0.303257% increase in GDP growth. This finding is consistent
with Good luck Jonathan (2011) assertion that realization of Nigeria’s vision 2020 lies
greatly on the manufacturing sector (see also Parham 1999 and Hall 1998). The estimated t-
statistics which is 1.8058 has been found to be statistically insignificant at (7, 5%) = 2.365,
and (7, 10%) =1.895 since both critical values are less than the t-observed. This result is
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however, not surprising because the total contribution of the industrial sector to the GDP of
the Ghanaian economy has been very low. This has made the result of the sector not
consistent over the study period. The literature shows that, the sector faces several challenges.
Osei, (2009) noted that inadequate raw materials, inputs for feeding the industries, high cost
of locally produced raw materials, increased competition from imports associated with trade
liberalization and low levels of aggregate demand associated with economic restraints
measures, inadequate infrastructures, power supply, poor transport and harbour facilities
coupled with low utilization of installed capacities as a result of obsolete plant and
machinery, constraint the industry sector to a large extent. The load shedding by the
Electricity Company of Ghana (ECG) also constrained the sector especially the
manufacturing sub-sector to a considerable extent, leading to an unimpressive performance of
the sector in the year 2006. All these problems accounted for the very low performance of the
industrial sector over the study period.

A REGRESSION ANALYSIS OF THE SUB-SECTORS OF THE AGRICULTURAL
SECTOR AND ITS IMPACT O GDP GROWTH

Secondly, this work determined the extent to which the various sub sectors of agriculture
sector contribute to economic growth of Ghana, since the agricultural sector was identified as
the driving force of the Ghanaian economy.

Method of estimation: OLS
Sample size: 1996-2006
Dependent variable: GDP growth.
Table 2. Summary Output of Equation 2

Variable Coefficient Std. Error t-statistics VIF
Constant 1.70838 1.05354 1.6216
Cl 0.237591 0.182515 1.3018 1.8478
C 0.0719482 0.0188315 3.8206 1.1156
F -0.0495828 0.0816081 -0.6076 1.4640
FI -0.428743 0.153076 -2.8008 1.3902

DW = 1.54 R°== 0.80868; adj. R> == 0.65562; F = (4, 5) = 5.2834; t-
critical = (7, 5%) = 2.365, = (7, 10%) =1.895,

ClI = crops/livestock output measured as percentage of agricultural output.

C = cocoa output measured as percentage of agricultural output.

F = forestry output measured as percentage of agricultural output.

FI = fisheries output measured as percentage of agricultural output.

From Table 2 the value of the Durbin Watson statistics is 1.54. It indicates the presence of no
autocorrelation since the value falls between 1.5 and 2.5 judging from the rule of thumb. Also
based on the variance inflation factor (VIF). variables are not multi-collinearity. The adjusted
R’ (0.80868) and unadjusted R*(0.65562) imply that the overall fit of the model is very
satisfactory In addition, the estimation is not spurious since R’<DW. The F statistic which is
5.2834 is also statistically significant at 5% (the critical value of F = 5.19). This implies the
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overall regression model is statistically significant and therefore, can be used to make
inferences.

From Table 2, based on my report a 1% increase in crops/livestock will cause GDP growth to
increase by 0.237591%. This implies a positive link between crops/livestock and economic
growth. The estimated t-statistics which is 1.3018 has been found to be statistically
insignificant at (7, 5%) = 2.365 and (7, 10%) =1.895. The reason is both critical values are
less than the t- observed. This indicates that crops/livestock do not have a substantial
significant effect on Ghana’s GDP growth. This result is not consistent with CA Ighodaro,
2006 Olayide and Essang, 1976.

Cocoa has been found to significantly contribute to economic growth. Based on the report the
coefficient of the cocoa sector is positive as expected based on theory. Specifically, a 1%
percent increase in cocoa production will cause GDP growth to increase by 0.0719482%
approximately, ceteris paribus. It can be inferred that cocoa has a positive impact on GDP
growth in Ghana, This result is in support of theory and concurs with the result obtained by
Mckay and Aryteey 2005, Bogetic et al.2007, Bretsinger et al, 2008. The estimated t-statistics
which is 3.8206 has been found to be statistically significant at (7, 5%) = 2.365 and (7, 10%)
=1.895 since both critical values are greater than the t- observed. Hence an increase in cocoa
production is vital to Ghana’s economic growth process.

The coefficient of forestry is negatively signed and is statistically insignificant judging from
the t- statistic. A 1% increase in forestry will cause GDP growth to decrease by 0.0496%, all
other things remaining the same. This indicates that forestry do not have a substantial or
statistically significant effect on Ghana’s GDP growth in the long run. This result obtained is
consistent with World Bank, 1992, Andrew D Foster and Mark R. Rosenzweig, 2003. The
estimated t-statistics which is 0.6076 has been found to be statistically insignificant at (7, 5%)
= 2.365 and (7, 10%) =1.895 since both critical values are greater than the t- observed. Base
on empirical researches forestry has not shown much significant growth in countries due to
concerns about the phenomena of global warming and declining biodiversity and this has led
to an increase in attention paid to the link between the disappearance of the world’s forest and
economic growth. Hence much investment cannot really be relied on forestry because it will
not increase economic growth in the economy. And in the long run forestry provide
enormous ecosystems services like soil protection, flood mitigation and renewable resources.

The coefficient of fishery is negatively signed and is statistically insignificant from the t-
statistics. A 1% increase in fishery will cause GDP growth to decrease by 0.04287%, all other
things remaining the same. The estimated t-statistics which is 0.03796 has been found to be
statistically insignificant at (7, 5%) = 2.365 and (7, 10%) =1.895 since both critical values
are greater than the t -observed This indicates that fishery do not have a substantial or
statistically significant effect on Ghana’s GDP growth and this is also true judging from the
p- value.

This study emphasizes that we still need the agriculture sector to be able to survive, and the
major sub sector which government should pay attention to should be the cocoa sub- sector
and this was consistent with the then Kufour’s (New Patriotic Party) government policy to
increase cocoa’s production. If Ghana still wants to solve the problem of poverty in the short
term, medium term and long term, then the agricultural sector must be invested in. However,
the resources must be channelled to the cocoa sub- sector looking at the contributions cocoa
has had on the Ghanaian economy. Though Ghana has found oil we should not neglect the
cocoa sub sector of the agricultural sector because that is where Ghana can get enough
foreign exchange to further any development.
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RECOMMENDATIONS

Since this study has identified the agricultural sector of Ghana to still be the main stay of the
Ghanaian economy, more of Ghana’s resources should be allocated to the agricultural sector,
more importantly to the cocoa subsector.

CONCLUSION

The study looked at the impact of the various sectors of Ghana on Ghana’s economic growth
the method applied in the study was Ordinary Least Squares estimation technique. The study
found that agricultural output had a positive impact on Ghana’s growth, that is, a 1% increase
in agricultural output will cause GDP growth to increase by 0.354515%. This implies a
positive link between agricultural output and economic growth and. It was found to be
statistically significant at 5% level. In addition services output had the correct response, that
is, a 1% increase in services output will cause GDP growth to increase by 0.283401% this
implies a positive link between services output and economic growth in Ghana, but it was
found to be statistically insignificant. Finally the industrial sector also had the correct
response, that is, a 1% increase in industrial output will cause GDP growth to increase by
0.303257% and it was also statistically significant.

In addition, the study went further to analyse how the various sub sectors under agricultural
sector impact on GDP growth in Ghana since the agricultural sector was identified to be the
most potent sector to GDP contribution in Ghana. The study identified crops/livestock to
impact positively on Ghana GDP growth, that is, a 1% increase in crops/livestock will cause
GDP to increase by 0.237591%, though it was statistically insignificant. Furthermore, fishery
and forestry was negatively signed, that is, a 1% increase in fishery/forestry will cause GDP
growth to decrease by 0.04287% and 0.0496% respectively. Finally, the cocoa sub sector
impacted positively on GDP growth. A 1% t increase in cocoa production will cause GDP
growth to increase by 0.0719482%. It is statistically significant. Hence, it can be concluded
that the cocoa sub sector of the agriculture sector has a positive impact on GDP growth in
Ghana and thus, massive investments should be directed to the cocoa subsector of the
agriculture sector for further economic expansion in Ghana.
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