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Abstract This study examines the effect of agricultural expenditure and investment in the economic growth of Sierra
Leone from 2001-2020. The study mainly used secondary data from the Ministry of Agriculture and Forestry (MAF),
Ministry of Finance and Economic Development (MoFED), and other data sourced from the Food and Agricultural
Organization (FAO) and the World Bank (WB) for processing and analysis. We used descriptive analysis to show the pattern
and trend of investment of individual sectors within the agricultural domain and other sectors that contribute towards the
Gross Domestic Product (GDP) in Sierra Leone. In addition, we employed the Augmented Dickey-Fuller (ADF) unit root to
test for stationarity in the agricultural output variable. Also, we used the Johansen Co-integration to test for a long-run
relationship between government expenditure and agricultural sector output. We used the vector autoregression (VAR)
model to present the empirical results for the agricultural sector, government expenditure, and its contribution rate on the
GDP. The study recommends that the government invest in the agriculture sector to enhance economic growth in the country.
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1. Introduction

Apart from Agriculture, Sierra Leone is rich in minerals,
such as; diamonds, rutile, bauxite, gold, iron ore, and
bauxite. But, the country is a low-income country with a
Gross National Income (GNI) per capita of $1,668 and a
Human Development Index (HDI) rank at 182 from 189
countries in 2019 (UNDP, 2020). Agriculture is arguably
the leading economic sector as nearly two-thirds of its
population depends on it for livelihood and sustenance
and is the key factor contributing the largest share of the
country’s Gross Domestic Product (GDP) and the largest
employer.

Agriculture is one of the largest sectors in many
developing countries, especially Sierra Leone. According to
the world's report, poor people live in rural areas and are
primarily engaged in agriculture as a source of their
daily livelihood and future development. Therefore, the
contribution of agriculture is significant when considering
its roles for sustainable development in terms of
employment potentials, export earnings, and finances.

Ref Ligon and Sadoulet (2008) used panel data to analyse
contribution and impact towards the agricultural sector
regarding the GDP. Their findings affirmed thatthe
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agricultural sector contributes more towards economic
growth and development than other sectors. Ref Ebere et al.
(2012) analysed the impact of government expenditure on
economic growth and agriculture in Nigeria. Their findings
show a positive influence between the agricultural output
and the GDP, using the ordinary least squares.

Chandio A. A. et al. (2018) examined the impact of
government expenditure on the agricultural sector and
economic growth from 1983-2011 in Pakistan. The empirical
result showed that Agricultural output and government
expenditure have significant differences in economic
progress. They identified challenges faced by the
government in terms of inadequate funding, underdeveloped
infrastructure, poor agricultural markets, and more. Again,
they recommended that government should increase its
expenditure on agriculture to improve productivity. Stock
and Watson, 2001 defined VAR model as a single-equation,
single-variable linear model where the current value of any
variable is determined by its lagged values.

In developing countries, public expenditure is the main
instrument of government in promoting the economic
growth necessary for agricultural development. Growth in
any economy brings a better standard of living through
improved infrastructure, education, health, and expansion
in agricultural productivity and food security. Because of
this, the study assessed the agricultural investment in the
economic growth of Sierra Leone from 2001-2020 through
the multivariate time series analysis.
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2. Materials and Method

2.1. Data Source and Type

The principal aim of the study is to examine the impact
of the agricultural sector on the economic growth of Sierra
Leone from 2001-2020. This research relied mainly on
secondary data as time-series data; gross domestic product
(GDP) at a constant price, agricultural productivity, and
Government expenditure on agriculture. We collected
data from Statistics Sierra Leone (SSL), MAF, the Ministry
of Finance and Economic Development (MoFED), and
FAOSTAT. Agricultural productivity reflects the output of
the sub-sectors such as major and minor crops, livestock,
Marine resources, fishery, and forestry. Data included the
Gross Domestic Product (GDP) at the constant purchased
price as the dependent variable, while agricultural sector
output and government expenditure are the independent
variables. Also, this research made use of related literature
through table search and internet surfing to support the
empirical analysis.

2.2. Data Analysis

The researchers used the vector autoregressive (VAR)
model to show the relationship between government
expenditure, government contribution and the GDP growth
rate with their lag differences on the total GDP.

2.2.1. Empirical Model
GDPGr =6 + @,GDPExp,_ + ,GDPCont,_,
+®3GDPt_3 + o
Where;
GDP = gross domestic product rate
6 = intercept of GDP

@, — — — —03 = matrices
& = error term
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2.2.2. General Hypothesis

H, = Government investment has no effect on the in the
economic growth of Sierra Leone

H, = Government investment has effect on the economic
growth of Sierra Leone

We adopted the Johansen Co-integrated to test the
long-run relationship between government expenditure and
agricultural output. We used the Augmented Dickey-Fuller
unit root to test for stationarity.

3. Results and Discussion

In this section, we present the vector autoregressive model
to forecast the impact of agricultural investment in Sierra
Leone 2001 to 2020. Table 1 shows a summary result of
the vector autoregressive model. We considered three
significant factors which are; lag GDP expenditure, lag
GDP contribution and lag GDP growth rate as independent
variables.

3.1. Empirical Impact of Government Investment on
Agriculture in the Economic Growth of Sierra Leone

Table 2 shows the estimates of three factors influencing
the GDP. It shows that the expenditure and the growth
rate have positive impact on the GDP than government
contribution growth rate. We considered the ordinary least
square model from SAS procedure to show the relationship
between the explained variable (GDP) and the explanatory
variables (GDP expenditure rate, GDP contribution rate, and
the GDP rate).

3.1.1. Augmented Dickey-Fuller Unit Root Test

We checked for stationarity in the agricultural sector
output in the time-series data and the Augmented
Dickey-Fuller unit root test procedure in Microsoft excel.

Table 1. Summary of Vector Autoregression Model

Variable Type N Mean Standard Min Max Label
Deviation
TGDP_Growthrate Dependent 8 3.65625 1.46029 0.8 5.6 GDP_Growthrate
GDPExpLag Independent 8 0.34157 4.84354 -6.3012 7.79435 GDPExpLag
GDPConLag Independent 8 1.18 4.42497 -6.46 94 GDPConlLag
GDP_Gr_Lag Independent 8 -0.16875 2.2359 -3.75 2.7 GDPGrLag
Table 2. Parameter Estimate (Ordinary least square method)
Equation Parameter Estimate Standard t Value Pr> |t| Variable
Error
GDP_Growthrate CONST1 3.74397 0.42921 8.72 0.001 1
XL0 11 0.01329 0.09728 0.14 0.8979 GDP_Exp_Lag(t)
XL0_1_2 -0.003 0.10677 -0.03 0.979 GDP_Con_Lag(t)
XL0 1.3 0.52578 0.2004 2.62 0.0586 GDP_Gr_Lag(t)




American Journal of Economics 2022, 12(1): 1-5 3

Table 3 shows the Augmented Dickey-Fuller unit root
test for the natural logarithm of agricultural sector output,
government expenditure, and the RGDP. It shows that there
is no stationarity for all three variables.

Table 3. The Augmented Dickey-Fuller Unit Root Test

Variables (t)-statistic Critical values

1%- (-3.750)
. -1.616

Ln Agricultural Sector Output (0475) 5%- (-3.000)

' 10%- (-2.630)

Ln Agricultural G t 2.654 1% (:3.750)

n Agricultural Governmen . 5%- (-3.000)
Expenditure (0.0823)

10%- (-2.630)

1%- (-3.750

-1.546 b- (-3.750)

Ln Real GDP 5%- (-3.000)
(0.5106)

10%- (-2.630)

3.1.2. Hypothesis for Stationary

Hy = the agricultural sector needs to be differenced to
make it stationary

H, = the agricultural sector does not need to be
differenced to make it stationary

Figures 1 and 2 show the results of the Dickey-Fuller
root test in microsoft excel to check lag differences of the
agricultural sector variable. It shows that we reject the null
hypothesis that the lag of the agricultural sector variable
does not need to be differenced to make it stationary.
The Lag of Agricultural sector variable with and without
difference is stationary at 0.4 and 11.4 respectively.

In table 4, we reject the null hypothesis that the value
of the Agricultural sector output needs to be differenced
to make it stationary because the t-statistic (5.472584) is
greater than the critical value of the 5%. Therefore, the
Agricultural sector output variable is stationary even without
considering its absolute value.

1
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Figure 1. Lag difference of Agricultural sector
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Figure 2. Lag without difference of agricultural sector

Table 4. Parameter output

Coefficients | Standard Error t Stat P-value | Lower 95% | Upper 95% | Lower 95.0% | Upper 95.0%
Intercept 0.107914 0.077866 1.385908 | 0.208319 -0.07621 0.292037 -0.07621 0.292037
LAgrLd 0.475758 0.086935 5.472584 | 0.000933 0.27019 0.681326 0.27019 0.681326

3.1.3. Co-integration Unit Root Test

From table 5, the trace statistic values are greater than
the 5% critical values. We reject the null hypothesis from
the Johansen Co-integration test with trace statistic. As a
result, there is a long-run relationship between agricultural
output and government expenditure because the trace
statistic results are greater than the 5% critical values.

Table 5. The Johansen Co-integrated with Trace Statistic

expenditure and growth rates are positive effect on the total
GDP. It depicts at each GDP there is an approximate increase
of government expenditure growth rate at 0.0132. In addition,
for every GDP there is an approximate decrease in salary
contribution at 0.003. Based on Mill, 1978, the vector
autoregressive model is one of the best techniques used to
forecast economic pattern. The study ascertained that the
agricultural sector is one of the government’s top priorities
for the economic growth of the country, Sierra Leone. It is
one of the leading investment sectors in the previous and
current economic periods.

GDP = 3.74397 + 0.01329GDPExpGr

Eigen value | Trace statistic | 5% critical value | 1% critical value
0.85833 36.1324 29.68 35.65
0.69653 16.5900*1 15.41 20.04
0.37283 4.6654 3.76 6.65

*denotes rejection of the hypothesis is at the 0.05 level.
Trace test indicates one co-integrating equation at the 0.05 level

3.2. Discussion

From the vector autoregressive model, the contribution
growth rate in terms of salary structure has a negative impact
in the economic growth rate on the GDP. Both the lag

—0.003GDPCon + 0.52578GDPgr

Furthermore, the study employed both Augmented
Dickey-Fuller unit root tests for stationarity in the
agricultural sector variable further detailed in the form of
flow chart, showing both differencing in its lag. The results
showed that the agricultural sector variable is stationary with
or without differencing.

Since the agricultural sector caters primarily for the GDP,
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the government is certainly keen on promoting this sector
towards achieving the country’s economic growth. The
results showed that the government plans to expand and
strengthen its agricultural sector through research with a
long-run relationship between the agricultural output and
government expenditure but the salary contribution has
negative influenced on the GDP in the country. This
indicates that government investment in the agricultural
sector is obvious towards contributing to the economic
growth of Sierra Leone.

4. Conclusions

We’ve used the vector autoregressive model to
demonstrate the relationship among the independent
variables and the dependent variable (GDP growth rate).
The study revealed that the agricultural investment has a
strong impact in the economic growth of Sierra Leone. Also
we tested for long run relationship between the Agricultural
sector and government expenditure by the Johansen
Co-integration test. We checked for stationarity in the
agricultural variable through the Augmented Dickey-Fuller
method. Based on our findings, we recommend that
government should place premium on the salary contribution
as it does not positively depict investment impact in the
economy. Also, the findings exhibit the significant impact
of agricultural investment in the growth of the economy in
Sierra Leone.
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