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Abstract: Nigerian Agriculture is one of the most significant sectors of Nigerian economy. The sector 
comprises of four main sub-sectors as thus; crops production, livestock, fisheries and forestry & wildlife. The 
study explored the nexus amongst the four main sub-sectors on their individual contributions to the nation’s 
aggregate output. Quarterly time series data from 1981-2013 was used which was sourced from the Central Bank 
of Nigeria (CBN) annual statistical bulletin and the National Bureau of Statistics. Augmented Dickey-Fuller 
(ADF) Test was employed to test the stationary properties of the time series data. Result of the Johansen Co-
integration test revealed two (2) co-integrating vectors. Thus indicating a long-run relationship between 
Nigeria Agricultural sub-sectors productivity and Growth Domestic Product (GDP). The Error Correction Term 
(ECT) indicates 38.57% rate at which the economy will converge to equilibrium quarterly resulting from 
agriculture sector productivity. Findings also revealed that the crops production sub-sector accounts for the 
highest contribution of 47.9% in the long-run followed by livestock productivity at 31.33% while the fisheries 
and forestry sub-sectors have the lowest productivity which might be as a result of uneven resource allocation 
and distribution in the sectors. Consequently, we recommend the regulatory authority to restructure and 
diversify the productive base of the agricultural sector, thereby strengthening the weak sub-sectors and 
enhancing the average ones. 
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Introduction: Nigerian Agricultural sector is one of 
the most significant sectors of the economy 
comprising of four main sub-sectors as thus; crops 
production, livestock, fisheries and forestry & wildlife 
sub-sectors. The sector used to be the country’s 
principal foreign earner and highest GDP contributor 
(60%) in the 1960s but has experienced negligence 
and over dependence on the oil sector. The 
agriculture sector remained stagnant during the oil 
boom decade of the 1970s, which caused a substantial 
variation in the agriculture contributions to GDP and 
a long-term decline from 60% in the early 1960s down 
to 48.8% in the 1970s and to a paltry of 22.2% in the 
1980s. However, most of the factors responsible for 
the decline are unstable and often inappropriate 
economic policies (of price, trade and exchange rate), 
the relative neglect of the sector and the negative 
impact of the oil boom. Since the 1970s, the economy 
has been characterized by low savings-investment 
equilibrium (at less than 20%) and low growth trap – 
resulting in loss of international market shares in its 
traditional (basically agriculture) exports. Agriculture 
is the most important non-oil economic activity 
serving as the single largest employer of labour (70% 
according to NBS report 2009) and contributed 
30.33%, 30.99%, 33.08% and 34.69% of GDP at 
constant price for the periods 2010, 2011, 2012 and 2013 
respectively. It is also the largest non-oil export 
earner and a key contributor to wealth creation and 
poverty alleviation – as a large percentage of the 
population derive their income from agriculture and 
other related activities. 

Nwankwu (1981) defined agriculture which involves 
the cultivation of land, raising and rearing of animals; 
for the purpose of production of food for man, feed 
for animals and raw materials for industries. In a 
more concise definition it composed forestry and 
wildlife, fisheries, crops production and livestock. 
Abellanosa and Pava (1987) considered agriculture to 
be a deliberate effort to modify a portion of earth’s 
surface through the cultivation of crops and the 
raising of livestock for sustenance or economic gain. 
Given by Black (1990), agriculture is the science of 
cultivating the soil, harvesting crops and raising 
livestock. It is also engaged with science or art of the 
production of plants and animals useful to man and 
in varying degrees, the preparation of such products 
for man’s use and their disposal. Agriculture is also 
defined by Rimando (2004) as the systematic raising 
of useful plants and livestock under the management 
of man. Though, the raising of plants that do not 
possess characteristics of being useful is regarded not 
as agriculture. Bareja (2010) defined agriculture as the 
art and science of growing plants and other crops and 
the raising of animals for food, other human needs or 
economic gain. He describes agriculture on the basis 
that skill is required and thus it is founded on 
scientifically verified facts which includes specialized 
disciplines. According to Schumpter (1934), economic 
growth is defined as a gradual and steady change in 
the long-run which comes about by a gradual 
increase in the rate of savings and population. 
Kindleberger (1965) defined economic growth to 
mean more output derived from greater amounts of 
inputs in line with greater efficiency (i.e. an increase 



Business Sciences International Research Journal  : Volume 4 Issue 1 (2016)                                                  ISSN 2321-3191 

 

 

IMRF Journals 84 

                                                                                                                                                                       

in output per unit of input). Kuznets (1966) defined 
economic growth as a long-term rise in capacity to 
supply increasingly diverse economic goods to its 
population, based on advancing technology and 
institutional as well as ideological adjustments that it 
demands. According to Maddison (1970), economic 
growth is defined as the raising of income levels in 
the rich countries and in poor ones is called 
development. Friedmann (1972) saw economic 
growth as an expansion of the system in one or more 
dimensions without a change in its structure. In other 
words, it relates to a quantitative sustained increase 
in the country’s per capita output or income 
accompanied by expansion in its labour force, 
consumption, capital and volume of trade. As accord 
to Ott, Ott and Yoo (1975), they defined economic 
growth as the increase in national income or output 
over time. 
Objectives of The Study:  

· To analyze the impact of Nigeria Agriculture 
Sector to the nation’s growth considering its 
contributions to Gross Domestic Product. 

· To examine the long-run effect of each 
agricultural sub-sector to growth of aggregate 
output in the economy. 

· To identify the level of strength and contribution 
by each sub-sector to the nation’s growth. 

Review of Literature: Poonyth et al (2001) , Diao et 
al (2007), Ehui and Tsigas (2009), Izuchukwu (2011), 
Olajide et al (2012), Yusuf (2014), and Ahungwa et al 
(2014) in their works seek to examine the impact of 
agricultural productivity on economic growth and 
development. Lawal (2011) and Chidinma and 
Kemisola (2014) also attempt to investigate 
government expenditure on agriculture and its 
impact on economic growth. The efforts of Oyinbo et 
al (2013) was to examine the relationship between 
government agriculture budgetary allocation and 
economic growth. Relationship between agricultural 
productivity and economic growth was also analyzed 
by Anyanwu et al (2010) and Awokuse (2009). While 
majority seek to examine the impact of agriculture on 
economic growth, Udah et al (2015) in their works 
attempt to test the impact of agriculture sub-sectors 
on growth of agricultural sector. 
The most commonly used techniques for estimation 
are categorized as Ordinary Least Square (OLS) and 
Error Correction Mechanism (ECM). 
The Ordinary Least Square (OLS) happens to be the 
most basic and popularly used method of analysis by 
most researchers because of its accuracy in 
prediction. However, it possess a few pitfalls which 
have to be carefully considered in making analysis. 
These include the problem of sensitive outliers, 
independency of data, heteroskedasticity, and wrong 
choice of dependent and independent variables. It 
only looks at the linear relationships of dependent 

and independent variables, as well as the mean of the 
dependent variable. Despite the aforementioned 
limitations, Olajide et al (2012), Lawal (2011), 
Izuchukwu (2011), Chidinma and Kemisola (2014), 
and Poonyth et al (2001) adopted the technique for 
their analysis. 
Error Correction Model (ECM) is best used to 
estimate the speed at which a dependent variable 
converge/adjust to equilibrium. It is not a model that 
corrects the errors of other models. In that vein, 
Awokuse (2009) employed the ECM for his analysis. 
For a researcher/analyst to adopt the Vector Error 
Correction Model (VECM), one must be familiar with 
the number of co-integrating equations/relations and 
must specify and estimate VAR model in integrated 
multivariate time series. Again, it restricts the 
convergence of endogenous variables to their co-
integrating relationships while allowing a wide range 
of short-run dynamics. Notwithstanding, we can’t 
compromise the advantages of VECM which is 
designed for use with non-stationary series that are 
known to be co-integrated, and as well, captures the 
relationships among variables both in the short – and 
– long-run. In that regard, Oyinbo et al (2013) and 
Yusuf (2014) employed the technique for their 
analysis. 
Ahungwa (2014) and Udah et al (2015) adopted the 
Log-Linear model in their works, in consideration of 
its importance to measure the elasticity of the 
dependent variable with respect to the independent 
variables(s). From the works of Diao et al (2007) and 
Ehui and Tsigas (2009), Computable General 
Equilibrium (CGE) model of Global Trade Analysis 
Project (GTAP) was used. This is in line with its 
advantages towards estimating the responsiveness of 
one variable on another (i.e. measure of elasticities). 
In the works of Anyanwu et al (2010), correlation 
matrix was used as the engine of analysis. Although, 
Correlation matrix is a good measure of the 
relationship between variables even when the 
problems of outliers, unequal variance, non-
normality, and non-linearity exist. In contrast, it 
address only the reliability not the validity of 
features. 
Results from the works of Olajide et al (2012), 
Anyanwu et al (2010), Izuchukwu (2011), Awokuse 
(2009), Chidinma and Kemisola (2014), Yusuf (2014), 
Diao et al (2007), Ehui and Tsigas (2009), Ahungwa et 
al (2014) and Poonyth (2001) all revealed positive 
findings. Oyinbo et al (2013) and Udah et al (2015) 
also revealed positive but not significant results. 
Although, findings from the works of Lawal (2011), 
indicated a negative outcome. 
Methodology: Although some econometric 
techniques were adopted in formulating a suitable 
model for the analysis, these include the unit root 
test, and the co-integration test. 
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Gujarati et al (2009) made it very clear that a 
regression could be termed spurious or nonsensical if 
time series are not stationary. Thus, we can do away 
with the problem of unit root, by testing the 
stationary properties of the time series data using 
Augmented Dickey Fuller (ADF) test. 
Suppose the ADF test take the following form for 
estimation: 
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Justification is drawn base on the Mackinon criterion 
at 5% level of significance. If the computed result is 
greater than the Mackinon critical values, we reject 
the null hypothesis and vice versa. 
If the series are tested and revealed that the dataset is 
integrated of first order I(1), then we test for co-
integration. Thus, we employed the Johansen Co-
integration Approach to test for the number of co-
integrating vectors and the pattern of relationship 
(Johansen 1988). 
For the co-integration test, we seek to estimate the 
number of co-integrating vectors and pattern of 
relationship between the Nigerian Agricultural sub-
sectors and Growth Domestic Product (GDP) using 
the Johansen Co-integration test. This is given in 
terms of trace test and Maximum Eigen-value test as: 
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the estimated values of the estimated rank of matrix (

Õ ). The Trace Test tests the null hypothesis of r  

co-integrating vectors against the alternative 
hypothesis of n  co-integrating vectors (i.e. 

0=
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l  when all 0=

i
l ). The Maximum Eigen 

test tests the null hypothesis of r  co-integrating 

vectors against the alternative hypothesis of 1+r  co-
integrating vectors. Justification is based on Johansen 
and Juselius (1990) critical values, where if both trace 
and maximum eigen statistics are found to be greater 
than the critical values, we reject the null hypothesis 
and vice versa. 

If the series are stationary of first order and have at 
least a co-integrating vector, then we will resort to 
the Vector Error Correction Model (VECM) which 
entails investigating both the short-run and long-run 
dynamics of economic growth with regards to the 
agricultural productivity. Given the stochastic 
components of the time series, the best technique to 
adopt for our analysis is the Vector Error Correction 
Model (VECM). Its properties are given as: 
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Hence, our model for economic growth could be 
specified as: 
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Where; 
GDP = Growth Domestic Product 
CP = Crops Production 
LS = Livestock 
FS = Fisheries 
FW = Forestry and Wildlife 
It is apparent to understand that the VECM measures 
both the short-run and long-run relationships 
between variables. It also captures the speed of 
adjustment to equilibrium (i.e. how soon the 
economy returns to equilibrium towards a shock). 
The Error Correction Term (ECT) further strengthens 
the long-run relationship if it satisfies the following 
conditions: (a) the ECT must be negative and 
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statistically significant, (b) it must be less than one (< 
1).
Analysis of Result:  
Table 1: Result of the Stationarity Test 

 ADF 

Variables Level 1st Diff. OI 

GDP -1.824615

 

-3.782579 I(1) 

Fisheries -2.355967 -3.738074 I(1) 

Forestry -0.981555 -3.912028 I(1) 

Crops 
Production 

-1.589546 -3.611451 I(1) 

Livestock -1.338177 -3.167553 I(1) 

Source: Own Computed 
 

Level of Significance Critical Values 

1% -3.482453 

5% -2.884291 

10% -2.578981 

 
Table 1 above indicates result both at level and at first 
difference with constant and no trend, and lag 
lengths based on SIC for ADF. The asymptotic critical 
values for the test are based on the Mackinnon (1996) 
computed values. The level result showed that all the 
variables have unit root (i.e. non-stationary) at all 
level of significance, and results of first difference 
indicated that all the series are stationary (i.e. no unit 
root) except that of livestock which revealed the 
presence of unit root at 1% level of significance. The 
difference in terms of conclusion for livestock 
productivity series may be linked to the different t-
statistic adopted in each test. 
 
Table 2: Johansen Co-integration Test 

HCE Trace 
Statistic 

Critical 
Values 

Max. 
Eigen 
Statistic 

Critical 
Values 

CE≤0 100.6805 69.81889 48.20168 33.87687 

CE≤1 52.47885 47.85613 27.26511 27.58434 

CE≤2 25.21374 29.79707 15.32930 21.13162 

CE≤3 9.884441 15.49471 7.412700 14.26460 

CE≤4 2.471741 3.841466 2.471741 3.841466 

Source: Own Computed 
 
Johansen (1992) test for co-integration was employed 
to check the presence of co-integration and the 
number of co-integrating vectors among the series; 
and the lag length selection criterion was based on 
SIC – Schwarz Information Criterion and HQ – 
Hannan-Quinn Information Criterion. Table 2 above, 
presents the result of the co-integration test taking 
GDP as the control variable, based on the assumption 

of a model which include intercept (no trend) in the 
co-integrating equations and test VAR. The lag 
intervals was chosen as (1 5). Results of the Trace test 
and Maximum Eigen test indicated 2 co-integrating 
equations and 1 co-integrating equation respectively. 
Although, we choose to use the Trace test of 2 co-
integrating equations to estimate our model, which is 
in line with the sensitivity of the Trace test to test all 
values so as to capture the number of co-integrating 
equations, as against the Maximum Eigen test which 
considers only the maximum value. However, the 
result is presented based on Mackinnon-Haug-
Michelis (1999) critical values at 0.05 level. 
 
Table 3: Result of the Long-run Determinants 

Variables FS FW CP LS 

GDP 0.0671 0.1083 0.4794 0.3133 

Source: Own Computed 
 
Table 3 presents the result of the various components 
of the Nigerian agricultural sector and their impact 
on GDP in the long-run. Thus, indicating a unit 
increase from the output of the fisheries sub-sector is 
assumed to account for an increase of 0.067 units of 
the aggregate output of the economy. The 
contributions from the forestry, crops production and 
livestock sub-sectors are betokened as 0.108, 0.479 
and 0.313 respectively in the long-run. Although, the 
crops production sub-sector is assumed to constitute 
the highest contribution to the GDP in the long-run, 
followed by the livestock sub-sector. This could be 
attributed relevance and importance expected to be 
given to Nigeria agriculture though appropriate and 
consistent policy implementation and/or 
establishment of new programmes on agriculture 
during the periods under study. 
 
Table 4: Result of the Coefficient of Speed of 
Adjustment 

Equation Loading 
Factor 

t-
Statistics 

Prob. Lag 
Length 

GDP -
0.385744 

-2.554670 0.0122 5 

Source: Own Computed 
 
Based on the theoretic assumptions of the coefficient 
being negative, less than one (< 1), and statistically 
significant, our result conformed to the theoretic 
expectations. The result of the short-run dynamics 
presented on table 4 indicates that the economy will 
converge to equilibrium in the long-run towards a 
shock or a change in policy at a rate of 38.57% 
quarterly. 
Impulse Response Function (IRF): The Impulse 
Response Function (IRF) is used to show the response 
of a variable following a period shock on itself and 
other variables. It shows the reaction by depicting the 
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dynamic impacts of the variable on itself and other 
variables in a particular time horizons into the future. 
The below diagram shows the response of output 
(GDP) to a unit shock in itself and other variables 
under study for a forecast period of twenty quarters. 
We can conclude that GDP will have a positive 
impact on itself even where changes and 
implementation of new policies in Nigeria exists. 
However, all the changes which will occur during 
these periods might be the result of shocks in the 
economy, new policy implementations and/or 
changes in policy, and other related events. The zero 
responses of all the variables except GDP will be the 
result of the starting period. Hence, it is apparent to 
infer from results presented in table above that any 
shock on each of the components of the Nigerian 
agriculture positively affects the aggregate output of 
the economy. 

 
Forecast Error Variance Decomposition (FEVD): 
The diagram below revealed the error in forecasting 
GDP in the first period as 100% attributed to GDP 
itself, while the other variables - livestock, forestry, 
fisheries and crops production are 0%. At a time 
horizon through the forecast periods, the error from 
GDP on itself will keep declining which will also be 
reflected and influenced by errors from the other 
variables under study. We could realize from the 
result that the variations from all the sub-sectors on 
GDP will be increasing resulting to a decline from the 
error of GDP on itself as at the end forecast quarter.  

 
 

 
 
It is apparent from the diagram above that the 
livestock sub-sector will record the highest outcome 
in variation attributed to the aggregate output in the 
economy during the period under study after the 
variation from GDP itself. Also in the long-run, the 
crops production sub-sector will be next in error 
contributions to variation on GDP, followed by 
fisheries and forestry subsectors. We could infer from 
our result that though all the variables contribute to 
the error variation on GDP, more error was attributed 
to livestock productivity after GDP. 
Summary of Findings: Results of the analysis 
revealed that both GDP and agricultural components 
relate in the long-run, with crops production sub-
sector depicting highest contribution of 47.94% to 
GDP, followed by livestock (31.33%), forestry (10.8%) 
and fisheries (6.7%). 
1. It also confirmed that contributions from all the 

sub-sectors put together drive the economy to 
equilibrium at the rate of 38.57% quarterly. This 
indicates that before the end of the third quarter 
the economy will attain a steady state. 

2. The estimation result shows that productivity in 
fisheries sub-sector impacts negatively on the 
aggregate output of the economy in the short-run, 
while others revealed positive impact. 

3. The results further revealed a positive impact from 
all the components of agriculture on GDP during 
the mid-term through the long-term. 

Policy Recommendations: Government should 
restructure and diversify the productive base of the 
economy. Primarily by way of diversification of 
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expenditure to agriculture sector, so as to reduce 
dependency on the oil sector and imports. 
1. Private sector involvement should be encouraged 

in order to boost the agricultural and agro-
processing businesses – thereby raising the 
production potentials of export and agricultural 
inputs for industry. 

2. There is also need for technological revolution in 
the sector to promote the use of modern 
technology for optimal output. 

3. New research institutions should be established 
and old ones be rehabilitated – thus providing 
adequate and modern infrastructure for research 
and development. This will therefore go a long 

way in providing good yield potential and quality 
feeds for all the sub-component of agriculture; 
developing and promoting mechanized farming 
through manufacturing tools, importing 
machinery and training farmers; good uptake of 
research results and reliable planning statistics. 

4. Lastly, it is important to encourage the 
engagement of the rural populace in the 
development process through employment 
generation, improving rural quality of life – like 
poverty reduction/alleviation, provision of rural 
infrastructure, as well as environmental 
protection. 
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