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Abstract 
This study empirically examined the relationship between foreign 
direct investment and performance of the agricultural sector in 
Nigeria. Time-Series data obtained from the Central Bank of Nigeria 
was used for the period 1970–2010. The results of the Augmented 
Dickey Fuller (ADF) unit root test indicated that all the variables 
included were non-stationary at their levels but integrated of order 
one, I(1). The outcome of the cointegration tests revealed stable long-
run equilibrium between FDI and explanatory variables in the model. 
The results of the Ordinary Least Square revealed a positive 
relationship between the performance of agriculture and the following 
fundamental variables – Foreign Direct Investment, Gross Domestic 
Savings and Credit to Agricultural Sector in Nigeria. However, the 
degree of openness and interest rate had a negative relationship with  
the performance of agriculture in Nigeria. The results further showed 
that only the coefficients of Gross Domestic Savings and Credit to 
Agricultural Sector were significant in explaining the variations in the 
growth of agricultural sector in Nigeria. Therefore, the paper 
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recommended among others the need to stimulate agricultural sector 
so as to attract more inflow of FDI in the sector. 

 
Key words: Foreign direct investment, Augmented Dickey-Fuller, Cointegration, 
Agricultural sector, Nigeria 
 
 

Foreign direct investment is a component of international capital flows and as 
such it is widely regarded as a single source of external finance for developing 
countries in the recent years. This is because the developing countries also known as 
the third world countries have low capital to accelerate economic growth and 
development.  The inflow of foreign direct investment is theoretically supposed to help 
bridge the gap between capital requirement and savings capacity so as to enable the 
country effectively carryout economic development programmes as well as raising 
standard of living of the people. To this extent, most countries strive to attract foreign 
direct investment as echoed in the Millennium Development Goals (MDGs), New 
Partnership for Africa’s Development (NEPAD) and the Nigeria’s own long-term 
development plan – Vision 20:2020 (Ayanwale, 2007; Soludo, 2007). 
 

Conceptually, foreign direct investment flows are basically investments by 
transnational corporations in foreign (host) countries for the purpose of controlling 
assets and managing production activities. The gains that are likely to be generated by 
the foreign direct investment include: provision of a unique combination of long-term 
finance, transfer of technology and acquisition of technical, managerial and marketing 
experience as well as creation of employment opportunities and skills through training. 
These varieties of gains could result in improvement in the entire economy through 
economic growth (Blomstrom and Persson, 1983; Aitken and Harrison, 1999). 
However, it is generally believed that bridging the gap in technology between the 
foreign countries and the host countries is the main effect of foreign direct investment, 
which in turn improves the productivity and growth of the host country (Moosa, 2002). 
 

Since the mid-eighties when the Nigerian government adopted a Structural 
Adjustment Programme (SAP), government has been putting so much effort into 
attracting foreign investors as a way to augment low domestic savings. Despite this 
effort, the economy of Nigeria still remains dwindling (Usman, 2012). The major 
reason as pointed out by Ayanwale (2007) is that, the pattern of the FDI that does exist 
is often skewed towards extractive industries, meaning that the differential rate of FDI 
inflow into Nigerian economy has been adduced to be due to natural resources, 
although the size of the local market may also be a consideration. Agriculture, 
transport and communications, and building and construction remained the least 
attractive hosts of FDI in Nigeria. As published by CBN (2008) between 1970 and 
2001 the inflow of FDI to agricultural sector in Nigeria was about 1.7 percent 
compared with 30.3 and 32.2 percent in mining and quarrying and manufacturing 
sectors respectively. Furthermore, the bunch of empirical evidence from Nigeria has 
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been concentrated on the overall impact of FDI on the economic growth while others 
are restricted to the manufacturing sector.  
 

It is against this background that this study examines quantitatively the 
relationship between foreign direct investment inflow and the growth of agricultural 
sector in Nigeria between 1970 and 2010. To achieve this objective, this paper has 
been divided into the following sections: Section one is the introduction. Section two 
reviews the theoretical and empirical literature. Section three analyzes the 
methodology employed in the study. Section four presents and discusses the empirical 
results while the last section concludes the paper. 
 
Theoretical Framework and Literature Review 

The debate on the role of foreign direct investment in stimulating agricultural 
output and hence economic growth is an old one. Neo-classical economists have 
argued long ago that developing countries have resources gaps in their economies 
which are inimical to growth and development. They also argued that FDI brings with 
it resources that could wipe off these gaps and engender growth in developing 
economies thereby reducing poverty. According to Todaro (1981), the pro-foreign 
investment arguments largely grow out of the traditional neoclassical analysis of the 
determinants of economic growth. FDI is typically seen as a way of filling-in gaps 
between domestically available supplies of savings, foreign exchange, government 
revenue, technology and management skills, and the planned levels of these resources 
necessary to achieve development targets in all sectors of the economy. Meier (1984) 
argued in line with the neoclassical economists that FDI brings managerial ability, 
technical personnel, technological knowledge, administrative organization and 
innovations in products and production techniques all of which are in short supply. 
Odife (1989) added that FDI offers an alternative to purchase the needed technology 
abroad or the raising of loans in foreign markets, which are both expensive and are 
available only for shorter periods. 
 

The relationship between foreign direct investment and growth of agriculture 
is rooted in growth theory that emphasizes the role of improved technology, efficiency, 
and productivity in promoting growth (Lim, 2001). However, the potential 
contribution of FDI to growth depends strictly on the circumstances in recipient 
countries. This means that host country conditions are necessary to facilitate the 
spillover effects of FDI.  
 

Robert Solow in his contribution to the theory of economic growth in 1956, 
expanded on the formulation of Harrod-Domar growth model by adding a second 
factor, “labour” and introducing a third independent variable, “technology” to the 
growth equation. Unlike the fixed coefficient, constant-returns-to-scale assumption of 
the Harrod-Domar model, Solow’s neoclassical growth model exhibited diminishing 
returns to labour and capital separately and constant returns to labour and capital 
jointly. Technological progress became the residual factor explaining long-term 
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growth, and its level was assumed by Solow and other neoclassical growth theorists to 
be determined exogenously, that is, independently of all other factors. 
 

In more details, Solow’s neoclassical model allows for substitution between 
capital and labour. In the process, it assumes that there are diminishing returns to the 
use of these inputs. The aggregate production function, Y = F(K, L) is assumed to be 
characterized by constant return to scale. For example, in the special case known as the 
Cobb-Douglas production function, at any time t, we have: 
  

Y(t) = K(t)a [A(t) L(t)]1-a       (2.1) 
 
 where Y is gross domestic product, K is the stock of capital (which may 
include human capital as well as physical capital), L is labour, and A(t) represents the 
productivity of labour which grows overtime at an exogenous rate. 
  
Because of constant return to scale, if all inputs are increased by the same amount, say 
10% then output will increase by the same amount (10% in this case). Hence, more 
generally, 
 
γY = F(γK, γL)         (2.2) 
 
where Y is gross domestic product, K is the stock of capital (which may include 
human capital as well as physical capital), L is labour, and A(t) represents the 
productivity of labour which grows overtime at an exogenous rate. 
 
 Because of constant return to scale, if all inputs are increased by the same 
amount, say 10% then output will increase by the same amount (10% in this case). 
Hence, more generally, 
 
γY = F(γK, γL)         (2.2) 
 
where γ is some positive amount. Since γ can be any positive real number, a 
mathematical trick useful in analyzing the implications of the model is to set γ = 1/L so 
that; 
 
Y/L = F(K/L,1) or y = f(k)                   (2.3) 
 
where the lowercase variables are expressed in per worker terms in these equations. 
The symbol k is used for K/L, not for K/Y as it was in the Harrod-Domar model. This 
argument in the production allows us to deal with just one argument in the production 
function. For example, in the Cobb-Douglas case introduced in equation 2.1: 
 
y = Aka           (2.4) 
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This represents an alternative way to think about a production function, in 
which everything is measured in quantities per worker. Therefore, equation 2.4 states 
that output per worker is a function that depends on the amount of capital per worker. 
The more capital with which each worker has to work, the more output that worker can 
produce. The labour force grows at a rate n per year, say, and labour productivity 
growth, the rate at which the value of A in the production function increases, occurs at 
rate λ. The total capital stock grows when savings are greater than depreciation, but 
capital per worker grows when savings are also greater than what is needed to equip 
new workers with the same amount of capital as existing workers have. 
 

The Solow equation (2.5) given below gives the growth of the capital-labour 
ratio, k (known as capital deepening) and shows that the growth of k depends on 
savings, sf(k), after allowing for the amount of capital required to service depreciation, 
δk and after capital widening, that is, providing the existing amount of capital per 
worker to net new workers joining the labour force, nk. That is: 
 
∆k = sf(k) – (δ + n)k                  (2.5) 
 
For simplicity, it is assumed for now that A remains constant. In this case, there will be 
a state in which output and capital per worker are no longer changing, known as the 
steady state. (If A is increasing, the corresponding state will be one in which capital 
per effective worker is no longer changing. In that case, the number of effective 
workers rises as A rises; this is because when workers have higher productivity, it is as 
if there were extra workers on the job. To find this steady state, set ∆k = 0 
 
sf(k) = (δ + n)k*                                                                      (2.6) 
 
 
Overall Output Performance in Nigeria’s Agricultural Sector 
  Analysis of the National Accounts of Nigeria showed that value-added in the 
agricultural sector comprising crops production, livestock, forestry and fishing 
continued to dominate output in the economy during 2000 and 2010. Agricultural 
sector output as proxied by its contribution to GDP averaged 50.2 per cent during the 
period 1960-70. Thereafter, its contribution declined persistently, reaching a low of 
21.8 percent in 1976-1980 before an upward swing to 39.6 percent in 1981-1985. The 
contribution of agriculture increased further to 41.2 percent in 1986-90 following the 
introduction of SAP in 1986 but declined to 38.7 percent in the subsequent period. 
Available data on indices of agricultural production showed that the sector recorded an 
average negative growth of about 2.6 percent during the period 1970-1980 and rose to 
2.6 percent in 1980-1985. Thereafter, the output growth rate increased to 10.0 percent 
in 1986-1990 but declined in the subsequent period of 1991-2000. The sector 
accounted for N10.31 trillion in nominal terms of total value-added in 2010, compared 
with N9.18 trillion achieved in 2009 and N7.98 trillion in 2008. This represents a real 
growth rate of 5.82% for 2010, compared to 5.88% for 2009 and 6.27% in 2008. The 
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structure of agricultural production during the period showed dominance of crops 
production which accounted for over 89% of total agricultural value added during the 
period under review. This is followed distantly by livestock with a share of a little over 
6.0% of agricultural production. 
 
  In terms of contribution to GDP, the agricultural sector’s share of GDP 
registered 40.87% in 2010 down from 42.13% in 2008 and 41.70% in 2009. This 
makes agriculture the most dominant sector of the Nigerian economy.  Crop 
production subsector constituted the most important component of the agricultural 
sector of Nigerian economy in terms of contribution to output growth and as a source 
of employment and livelihood to most rural dwellers. The subsector’s output growth in 
2010 stood at 5.77% as against 5.83% in 2009 and 6.22% in 2008. In terms of 
contribution to growth, crop production accounted for 26.89% of total GDP growth in 
2010 compared to 31.45% in 2009 and 38.96% in 2008. The subsector’s share of real 
GDP was 37.16% and 36.40% in 2009 and 2010 respectively.  
 
  The output in nominal terms of livestock, forestry and fishing sub-sectors 
totaled N1, 114.65 billion in 2010, from N985.38 billion in 2009 and N866.60 billion 
in 2008. As share of GDP, it contributed 4.47% in 2010, 4.54% in 2009 and 4.57% in 
2008. Livestock production grew by 6.45% in 2010 down from 6.48% in 2009 and 
6.80 in 2008. Similarly, fishing output quickened from 5.96% in 2008 to 6.17% and 
6.57% in 2009 and 2010 respectively. In the same vein, forestry production, 
decelerated to 5.77% in 2010 from 5.85% in 2009 and 6.10% in 2008. 
 
 
Research Hypothesis 

The hypothesis to be tested in this study has been stated in the null form as 
follows: 
The inflow of foreign direct investment does not have significant effect on the 
performance of agricultural sector in Nigeria. 
 
Research Methodology 

This study employs an augmented neoclassical growth model (Solow’s model) 
to examine the relationship between foreign direct investment and performance of 
agricultural sector in Nigeria via an econometric technique of Ordinary Least Square 
for the period 1970 - 2010. This period chosen was justified because it coincides with 
the influx of FDI in Nigeria and as such covers the period of regulation and 
deregulation of the Nigerian economy. The time series properties of the data used in 
the regression were examined to eliminate any case of spurious regression; hence the 
Augmented Dickey-Fuller (ADF) test for unit root was conducted to determine the 
order of a series. The ADF unit root test statistic was estimated in respect of each of 
the variables in the model by running a regression of the first difference of the series 
against series lagged once, lagged difference terms and optionally, a constant and a 
time trend.      

Foreign Direct Invest and Performance of Agricultural Sector in Nigeria (1970 – 2010) 



7 
 

 
More so, Johansen’s technique of cointegration analysis was applied to 

determine the numbers of cointegration vectors (long-run relations). If the variables 
have a long run relation, then the results from application of Ordinary Least Square 
(OLS) are considered econometrically adequate. Furthermore, the data used in this 
study were expressed in logarithms so as to stabilize the variance.  
 
Model Specification 

An econometric model of Ordinary Least Square (OLS) specified for this 
study was given as follows: 
 
Y = βo + β1X1 + β2X2 + µ       3.1 
 
where, Y is the dependent variable, βo is the intercept, β1 is the parameter of 
explanatory variable, X1 is the measure of explanatory variable, β2 is the vector of the 
parameters of other explanatory variables, X2 is the measure of the vector of other 
explanatory variables and µit is the error term (assumed to have zero mean and 
independent across time period). 
 

By adopting the econometric model in equation (3.1) to examine the impact of 
FDI on the performance of agriculture in Nigeria from 1970-2010, after the properties 
of the series have been tested with the application of recent unit root and cointegration 
tests, the equation, with all the series converted into natural log to stabilize the 
variance, is expressed and estimated by the system of least squares as follows: 
  
 LnAGDP   =    β0+ β1LnGRFDI + β2LnGRGDS + β3LnGROPENS + β4LnGRCRA + 
                  β5LnINTR + u                                3.2 
 
where: 
Ln   =  Natural Logarithm 
AGDP =  GDP (measured by GDP growth rate at current basic price in 

agricultural sector)  
GRFDI           =         Growth rate of Foreign Direct Investment (measured by the 

growth rate of FDI inflow into agricultural sector) 
GRGDS             = Gross Domestic Savings (measured by the growth rate of 

gross domestic savings in agricultural sector)  
GROPENS   = Openness (measured by the growth rate of imports and 

exports in agricultural sector divided by the growth rate of 
GDP at current basic price in agriculture) 

GRCRA            =  Credit to agricultural sector (measured by the growth rate of 
credit to agricultural sector) 

INTR                 =  Interest rate (measured by the rate of interest on the credit to 
farmers) 

u   =  Stochastic error term   
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Theoretically, the expected signs of the vector coefficients from the Ordinary Least 
Square Method are expressed as: 
              +      +           +         +          –  
 
AGDP = f (GRFDI, GRGDS, GROPENS, GRCRA, INTR) 
 
Results and Discussions  
 
Table 1 ADF Unit Root Test 

Variables ADF Test  
Statistic 

99% Critical 
value for ADF 
Statistic 

Order of 
Integration 

AGDP 
D(AGDP) 

-2.236785 
-5.643524*** 

 
-3.574446 

 
 I (1) 

GRFDI 
D(GRFDI) 

-2.476421 
-5.417502*** 

 
-3.577723 

 
 I (1) 

GRGDS 
D(GRGDS) 

-3.654564 
-5.727023*** 

 
-3.574446 

 
 I (1) 

GROPNES 
D(GROPNES) 

-1.535431 
-6.652258*** 

 
-3.574446 

 
 I (1) 

GRCRA 
D(GRCRA) 

-1.806023 
-5.488233*** 

 
-3.574446 

 
 I (1) 

INTR 
D(INTR) 

-1.654397 
-6.327565*** 

 
-3.574446 

 
 I (1) 

    *** Significant at 1% level 
   Source: Regression output using Eview 7.0       
 

From Table 1 above, the results of the ADF unit root test for the log transform 
of the data showed strong evidence that the variables – AGDP, GRFDI, GRGDS, 
GROPNES, GRCRA and INTR are not stationary at their levels but all integrated of 
order one I(1). This implies that the series after first difference are all stationary at 1% 
level of significance. The null hypothesis of non-stationarity was rejected and the 
alternative hypothesis of stationarity has been accepted. Thus, with all the variables 
integrated of the same order as shown in the result of ADF unit root test shows that 
cointegration is justified (See Johansen, 1988, 1995) 
 
Table 2 Results of Johansen Cointegration Tests  
  
Null Eigenvalue Trace 0.05 Prob.** 
Hypothesized  

 
Statistic Critical Value 

      None* 0.879902 136.6623 97.65487 0.0000 
  At most1* 0.781307 92.61654 69.81889 0.0003 
 At most 2* 0.742787 59.95446 48.87652 0.0022 
  At most 3 0.547869 32.87654 30.78706 0.0516 
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  At most 4 0.406928 12.08033 15.49471 0.1843 
  At most 5 0.003846 1.388664 5.741445 0.4767 

Null                                      
Hypothesized  Eigenvalue Max-Eigen     0.05 C.V Prob.** 

     None* 0.782685 43.43284 39.54327 0.0153 
  At most 1* 0.435612 36.78313 31.37652 0.0332 
  At most 2 0.644602    26.54674 31.65438 0.1468 
   At most 3 0.545336 17.55631 23.45556 0.3135 
  At most 4 0.304328 14.43576 17.54666 0.1216 
  At most 5 0.029896 0.055438 4.841477 0.8757 

Significant at 10% (*); 5% (**); 1% (***) levels  
Source: Regression output using Eview 7.0       

Table 2 above showed the results of the Johansen cointegration test. The 
standard statistics used in the interpretations of the test are the likelihood ratio trace 
statistic and maximum eigenvalue statistic discussed in Johansen (1988, 1995).  The 
trace statistic clearly showed three cointegration equations at 1% level. On the basis of 
maximum eigenvalue statistic, there was an evidence of two cointegration equations at 
5% level. These results unveiled the existence of long run equilibrium relationship 
between performance of agriculture (measured by growth rate of agricultural GDP at 
current basic price) and the fundamentals used in the model.  
 

Table 3: OLS Regression Results 
 
Independent Variables GDPGRA   

 
 

 Parameter estimates and (t-ratios) 
 
GRFDI 
 

  
  0.0273 
  (0.132) 

 
 

 
 

 
GRGDS 
 
 
GROPENS 

    
 0.2578 

   (2.132)*** 
 

-0.0134 
 (-2.383) 

 
 

 
 

 
GRCRA 

  
  0.6345 

   (2.632)** 

 
 

 
 

 
INTR 

  
 -0.0152 
  (-0.467) 

 
 

 
 

 
Constant Term 

    
   0.2367 
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  (3.896)* 
 
R2 

  
0.524 

 
 

 
 

 
F 
Durbin Watson 

  
 2.376** 

1.732 

   
 

 
 

Significant at 10%(*), 5% (**)  
    Source:  Empirical results of OLS using Eview 7.0 
 

From table 3 above, the sign of the coefficient of openness was not in line with 
the a-priori expectation. The coefficient of growth rate of FDI which was 0.0273 
implies that there was a positive relationship between FDI inflow and growth rate of 
agricultural GDP at current basic price, a proxy for agricultural performance. This 
indicated that a unit increase in FDI causes an increase of 0.0273 percent in 
agricultural GDP at current basic price, all other variables being held constant. By the 
same way, the coefficients of growth rates of domestic investment and credit to 
agriculture implied that there was a positive relationship between these variables and 
dependent variable i.e growth rate of Agricultural GDP at current basic price. A unit 
increase in these variables will lead to an increase in agricultural GDP at current basic 
price exactly by the value of its coefficient.  
 

The coefficient of openness had a negative relationship with the growth rate of 
agricultural GDP at current basic price.  This confirmed that the bulk of Nigerian 
imports were consumer goods which did not enhance the level of productivity in 
agriculture. To make the matter worse, Nigeria also imported those commodities 
which could be produced sufficiently in the economy such as rice, flower mills, wheat, 
etc. These factors have not only affected agricultural growth rates but they have 
aggravated the balance of payments problems. Furthermore the estimated coefficient 
of interest rate was negative, thus indicating an inverse relationship between interest 
rate and the growth rate of agricultural GDP at current basic price. This implies that if 
other variables were held constant, a percentage change in interest rate would 
depreciate growth rate of agricultural GDP per capita by 0.0152 percent. This was in 
conformity with the a priori expectation. 
 

The empirical result of the constant term was rightly signed and as such 
conformed to the economic a priori expectation. Meaning that, when all the included 
variables were held constant, the growth rate of agriculture GDP at current basic price 
would be 0.2367 and this coefficient can easily pass through one significant level. 
Among all the variables in the model, the coefficients of growth rates of domestic 
savings and credit to agriculture were only statistically significant at 10% and 5% level 
in explaining the variations in the growth of agricultural sector in Nigeria. 
Furthermore, at 5 percent significant level, the statistical test for overall significance of 
the parameter estimates (F-value) was significant. Thus, there was no doubt that the 
entire model for this study is statistically significant. 

Foreign Direct Invest and Performance of Agricultural Sector in Nigeria (1970 – 2010) 



11 
 

 
 The coefficient of determination (R2) from the results was given as 0.524. This 
implies that the regressors in the equation explained about 52 percent of the systematic 
variations in growth rate of agricultural GDP at current basic price, a proxy for 
agricultural performance between the periods of 1970-2008 in Nigeria. Finally, 
checking for autocorrelation problem in the model, the Durbin-Watson Statistic was 
applied. The result showed that Durbin-Watson calculated (1.732) did not fall in the 
grey region, thus suggesting that there was no autocorrelation of the error terms.  
 
Conclusion and Recommendations 

This study examined the relationship between FDI inflow and growth rate of 
agricultural GDP at current basic price, a proxy for agricultural performance. The 
diagnostic tests were conducted to test for the properties of the time series as well as 
cointegrating equation. The results of the ADF unit root test showed that all the 
variables were not integrated at their levels but all integrated of order one. The 
outcomes of the cointegration tests showed stable long run equilibrium relationship 
among the variables in the model. The results of the Ordinary Least Square revealed 
positive relationship between the performance of agriculture and the following 
fundamental variables – Foreign Direct Investment, Gross Domestic Savings, and 
Credit to Agricultural Sector in Nigeria. However, the degree of openness and interest 
rate had negative relationship with the performance of agriculture in Nigeria. The 
results of the OLS further showed that only the coefficients of Gross Domestic Savings 
and Credit to Agricultural Sector were significant in explaining the variations in the 
growth of agricultural sector in Nigeria. The F-value was highly significant, easily 
passing the significance test at the 5 percent level. The R2 shows that the line is a good 
fit while the result of the DW-Statistic showed no evidence of autocorrelation. Based 
on the empirical results of this study, the following recommendations were made: 
 

That effort should be made to encourage inflows of foreign direct investment 
into the agricultural sector in Nigeria. To achieve this, a conducive macroeconomic 
policy environment should be rigorously pursued by the government in the sector. 
 

The current efforts of the government in liberalizing trade and increased 
degree of openness of the economy should be geared towards promoting greater 
aggressive industrial growth as well as exports-led economy. These will enable Nigeria 
to reduce its balance of payment deficit and gain reasonably from the global world. 
Interest rate on the loans given to agricultural sector should not be too high to 
discourage farmers from production. When interest rate is high, commercial farming 
would be discouraged. 
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