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Abstract 
The unstable and unfavourable macroeconomic policies discourages 
agricultural investment. In order to perceive specifically the 
macroeconomic factors that influence agricultural output in Nigeria, a 
.study was carried out using data collected  for the period of 20 years 
(1983-2002). Testing of causality was done by employing the Granger 
approach. It was revealed in the study that exchange rate and government 
expenditure on' agriculture, as  policy instruments, caused agricultural 
production in Nigeria, Therefore, for agricultural productivity to  
improve, there  is need to establish favourable exchange rate policy and  
improve government expenditure on agriculture. 

Introduction 
Despite the key position occupied by the agricultural sector in the Nigerian economy, the 

macroeconomic policies seems to be unfavourable to the sector. Macroeconomic policies are the 
strategies employed .by government to regulate investment in the national economy through the 
control of macroeconomic factors such as interest rate, exchange rate, government spending, tax and 
money supply (Rahman, 2004). According to Gail and Clearance (1994), macroeconomic conditions 
affect our daily lives more than most of us might realize. 

Macroeconomic policies (monetary policy,'1 fiscal policy, trade policy and exchange rate 
policy) affect agricultural prices through their effects on the real exchange rate (Mamingi, 1997). Real 
exchange rate refers to the ratio of prices of tradable to non-tradable goods. The policies influence 
agricultural price incentives, farmers' real income and terms of trade between rural and urban areas 
(Jaegerand Humphreys, 1 988).'Central to these policies is the real exchange rate (RER). Indeed, 
macroeconomic policies generally result in the RER effect, which ultimately affect output price and 
hence agricultural production. The behaviour of the real exchange rate is, in many developing 
countries rather harmful to agricultural'incentives as.exchange rates are valued (Mamingi, 1997). 
Over-valued exchange rates make local products, including agricultural products less competitive 
with imports and less profitable as export (Abt Associates, Inc., 1989). 

Exchange rate policies refer to policies aimed a( altering the nominal exchange rate in view of 
modifying the real exchange rate. In many developing countries like Nigeria, this modification usually 
takes (he form of a devaluation which, in fact, is consistent with smaller, greater or equivalent real 
devaluation, depending on the adjustment in the price of non-tradable or home goods that result 
from the nominal devaluation (Valdes and Pinckney, 1989). Successful devaluations bring about 
an increase in producer incentive-as they increase the rice of tradable relative to non-tradable 
goods. 

An unsustainable budget deficit (as a result of expansionary fiscal policy) can affect 
agricultural production through its effect on exchange rate. Indeed, an unsustainable budget deficit 
puts pressure on money supply, which in turn affects the price level. If the domestic price inflation 
exceeds the-trading partner's price inflation, then an appreciation of exchange rate results (Cleaver, 
1985). Given the rural-urban bias that exists in most developing countries due to unfavourable 
macroeconomic policies, investment is usually cut in agricultural sector. This study, therefore, 
seeks to examine whether potential macroeconomic determinants of agricultural production cause 
aggregate agricultural output in Nigeria through Granger's causality testing approach.  

Methodology 
The data collected for this study were secondary data from statistical bulletin of Central 

Bank of Nigeria (CBN) covering a period of 20 years (1983-2002). This period was chosen 
because the period witnessed a lot of structural changes, in Nigerian economy. Data were 
collected for the aggregate agricultural output (approximated by the real agricultural gross 
domestic product), exchange rate, food import bills, federal budgetary allocation to agriculture, 



federal government expenditure on agriculture and interest rate. 
Standard economic causality tests described by Granger (1980) was used to determine 

which macroeconomic variables have affected the agricultural production in Nigeria. According to 
Granger's notion of causality, in order for a variable X, to cause another variable Yh X, must 
encompass some unique information concerning values of Yt in the future. Therefore, given any 
two vectors of stochastic variables X, and Y( that are jointly covariance stationary, if the past 
values of X provide additional information for the prediction of Y, then X, is said to cause Y,. 

To examine whether certain macroeconomic variables cause agricultural production 
in Nigeria, ordinary least squares regression equations are run for each macroeconomic variable, 
incorporation of all possible variables in a regression equation would result in multicollinearity 
problems arid a tremendous loss of degrees of freedom in any given regression equation. Therefore, 
only a subset of the macroeconomic variables is considered. 

Model Specification 
The model is specified as follows: 

 

where, Y, is the aggregate agricultural output, X, is the macroeconomic variable under 
consideration. U2 and U3 denote stochastic error terms that satisfy the normal classical regression 
assumptions. From the respective sum of squares of the error terms, SSE(l) and SSE(2), a 
statistic Fc can be computed for a given sample size, S, as follows: 

 

where, in this study, M-N-1 is employed with degrees of freedom equal to N, (S-M-N-1). The 
decision criterion for ascertaining causality reduces to the following. If Fe is greater than the 
tabulated T for N, (S-M-N-1) degrees of freedom at a specified level of significance, then the null 
hypothesis that the macroeconomic factor X, does not cause the agricultural production is 
rejected in favour of the alternative hypothesis that X does cause agricultural production. 

• The following macroeconomic variables were tested to determine whether they caused 
agricultural production in the Granger sense. 

ER = Exchange Rate (US dollars) 
F!B = Food Import B i l l s  (Nm) 
FBAA = Federal Budgetary Allocation lo Agriculture (£4m) 
FGBEA = Federal Government Budgetary Expenditure on Agriculture (Nm) 
IR - Interest Rate (%) 

Composite consumer price index was used in deflating the values of the variables to 
check for the effect of inflation. All causality tests were performed at the 5 per cent level of 
statistical significance and Durhin-Watson statistic was used to test for first-order 
autocorrelation. 

The responsiveness of agricultural production (elasticity of production) to the 
macroeconomic variables was also examined in order to perceive the effectiveness of 
macroeconomic policies on agricultural production through the following expression. 



where, 

Elasticity of production 
Regression coefficient of in macroeconomic 
variable Arithmetic mean of macrocconomic 
variable Arithmetic mean of aggregate 
agricultural output. 

Results and Discussion 
Maerocconomic Determinants of Agricultural Production in Nigeria 

The ability of Nigerian government to increase agricultural output is constrained by 
macroeconomic factors, as well as political factors. Therefore, economic and political forces 
coupled with the combinations of policy objectives to be achieved are likely to be the 
determinants of domestic agricultural production, 

Table 1 show that domestic agricultural output has largely been determined by exchange rate 
and government budgetary expenditure on agriculture. Therefore, exchange rate and 
government expenditure on agriculture are said to cause agricultural production in Nigeria 
within the sampled, period (1983-2002). 

The effect of exchange rate policies on agricultural production also depends on the 
nature of modification of real exchange rate. Modifying real exchange rate usually take form of 
devaluation, which in fact, is consistent with smaller, greater or equivalent real devaluation 
depending on the price adjustment (Valdes'and Pinckney, 1989). Rahman (2004) reported 
significant and inverse relationship between production of cereals -(maize and rice) and 
exchange rate, He attributed the inverse-; relationship to upward changes in exchange rate, 
which induced high prices of inputs, and hence decreased agricultural production in the 
country. 

Government expenditures on .agriculture affect various determinants of agricultural 
output.: For example, spending on research and extension nativities contributes to 
improvement in the quality of factors of production. Expenditure on fertilizers and irrigation 
contribute to productivity of agricultural-land. Similar expenditure on agricultural education 
and rural health contribute to the productivity of labour. All these justifies why government 
expenditure cause agricultural production in Nigeria. 

Table 1: Causality Test Results for the Relationships Between Macroeconomic Variables 
and 
Agricultural Production in Nigeria 

 
Variable R2 DW F- value Existence of 

Causality 
ER 0.27 1.27 . 5JJ Yes 
FIB 0.15 1.03 2.63 Nt> 
FBAA 0.19 1.24 ' 3.67 No 
FGBEA 0.25 1.74 8.04 Yes 
1R 0.09 0.97 1.44 no 

F1,18 at 5 percent level = 4.41. 

Responsiveness of Agricultural Production 
Several agricultural policies and programmes have been used in Nigeria in order to increase 

agricultural output. Exchange rate and government expenditure policies have shown causality on 
agricultural production. The next question is how responsive is the agricultural production to these 
two macroeconomic factors. According to Tinbergen (1970), an economic policy instrument is 

 

 



effective in stimulating a target variable if the change in the value of the target variable relative to the 
change in the value of the policy instrument is greater than zero, that is, if 3Y/3X >0, where d denotes a 
partial derivative, and Y and X denote the respective levels of the target variable and the policy 
instrument respectively. Tinbergen refers to this ratio as the effeetiveness coefficient of the policy 
instrument. 

' Applying this approach lo the policy instruments, exchange rate and Federal government 
expenditure on agriculture and the target variable, aggregate agricultural output; if DY/OX >0 for the 
study period, then the policy instrument has been effective in stimulating increased agricultural 
output. Elasticities of zero or less indicate the policy was ineffective in increasing aggregate 
agricultural output. The results of this study revealed that exchange rate policy and government policy 
on agricultural expenditure in Nigeria were effective within the sampled period; as the policy 
effectiveness elasticities were positive, even though less than unity (Table 2). The value of less than 
unity signifies low effectiveness of the policy instruments. 

Table 2:  Responsiveness  of Agricultural   Production   to   Exchange  Rate  and   
Government Expenditure on Agriculture 
Variable Marginal Production Elasticity of Production 
ER 0.16 0 .18 
FGBEA 2.42 0.52 

Recommendations 
The study recommends the following: 

(a) Budgetary allocation to agriculture should be improved and properly utilized through a well 
organized monitoring and evaluation bodies. 

(b) Stable and favourable exchange rate should be enhanced to a level where fanners can trade 
favourably for inputs and outputs in the international market. 

(c) Foreign exchange policy should be consistent and favourable to the agricultural sector. 

Conclusion 
        Macroeconomic policies which arc the strategies employed by government lo regulate investment in 
the national economy play significant role in the agricultural production nation. The policies include 
monetary policy, fiscal policy, trade policy and exchange rate policy. The macroeconomic policies 
affect agricultural prices and production through their effects on the real exchange rate. 
       This study tested the causality for (lie relationships between agricultural production and 
selected macroeconomic variables in Nigeria within (he period of 20 years 1.1983-2002) in order to 
identify the policy instrument that influence Nigerian agricultural output, ft v>as .observed that 
exchange rate and government expenditure on agriculture are the two factors dial caused agricultural 
production in Nigeria within (he sampled period. 
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