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The study examined effect of government expenditure on Nigeria’s Agricultural Sector Growth. Time series data (1981 – 2015) generated from the Central Bank of Nigeria (CBN), Federal Ministry of Agriculture and Rural Development, World Development Indicators and the National Bureau of Statistics were used in the study. The Cobb Douglas Growth Model was used to analyze the data. A unit root test was carried out to ascertain the stationarity of the series. Autoregressive and Distributed Lag (Bounds) test was carried out to ascertain co-integration status of the model. Non-co-integrated equation was estimated using Ordinary Least Squares (OLS) Econometrics Model after taking first differences in the data series. For valid inference, estimated coefficients were also subjected to normality, heteroscedasticity, autocorrelation and dynamic stability tests. The findings show that 1% increase in the variable LPAAE (Public Agricultural Aggregate Expenditure) would cause 0.597% increase in the variable LASOUTP (Agricultural Sector Output). Other variables in the growth models namely, LEMAG (Employment in Agriculture) and LIFN (Inflation Rate) show significant and positive influenced on agricultural sector output growth. It is recommended that agricultural sector expenditure as a share of total public expenditure should be reviewed upward. Such upward review, would further expand agricultural sector output (growth), which will trigger more employment opportunity, increase per capita income, reduce poverty and improve welfare
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1. Introduction

Nigeria until independence was majorly an agrarian based economy with agriculture accounting for about 64% of total Gross Domestic Product (GDP) and more than 60% of the adult work force. Its favourable and diverse agro-ecological conditions support farming of various crops, which formed key inputs for the manufacturing sector.  Nigeria was the largest net exporter of agricultural produce in West Africa; some of its major export produce included groundnut, soya beans, sesame, melon, coca and palm oil. However, the oil boom of the 1970s saw government expenditure to agriculture declined and consequently, agricultural sector contribution to the total GDP declined significantly. 

In an attempt to reverse the downward trend in the agricultural sector growth in Nigeria, previous  government took a receptive stance towards diversification  and agricultural reforms such as Operation Feed the Nation (OFN, 1976), Green Revolution Programme (GRA, 1979) and the establishment of agencies like the National Agriculture Land Development Authority (NALDA), River Basin Development Authority (RBDA) and the Directorate of Food, Road and Rural Infrastructure (DFRRI) just to mention a few.  These interventions and reforms saw agriculture expenditure (% of total government expenditure) increase from about 3% in 1980 to as high as 16.8% in 1985 (CBN, 2010). The expenditure remained volatile with an average of 4.51% per annum between 1990 and 1999. Figure 1 shows the share of agricultural public expenditure decreased from the peak of about 11% in 2001 to 5.45% in 2010. The downward trend of share of the agricultural public expenditure was witnessed in the following years, 2011 to 2015 (Figure 1).  Figure 1 also shows that in all these expenditures, except for 2001, they were below Maputo Declaration, which recommended a minimum of 10% as a share of total expenditure to agricultural sector.  Furthermore, Food and Agriculture Organization (FAO) has prescribed 25% benchmark for capital spending in relation to total spending for agricultural development (Iganiga and Unemhili, 2011)
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Figure 1: Percentage of Federal Government Agricultural Sector Expenditure (2001-2015) to Total Federal Government Expenditure.
Source: CBN Statistical Bulletin 2015 and FMARD

Appreciable improvement has been recorded by the sector in recent times as result of government’s concerted efforts to diversify the economy.  This include increased allocations to the sector in terms of lending and budgetary provisions. Many financial windows have been made available through the intervention of the Central Bank of Nigeria (CBN), Bank of Industry (BOI), Bank of Agriculture (BOA), and Federal Government Small and Medium Enterprises (SMEs) loans.  The Anchor Borrower Programme of CBN / FMARD which is aimed at funding critical value chains of rice, tomato, wheat, etc. Also, the Youth Empowerment in Agriculture Programme (YEAP) is providing opportunities to the youths and women to embark on bankable enterprises in agriculture (Ogbeh, 2016). To ensure improved funding in line with its diversification drive,  there was increased of 63% in  public budgetary allocation to agricultural sector from N75.80 Billion in 2016 to   N123.44 Billion in 2017 (Federal Government Appropriation Bill, 2017). These efforts were further strengthened with the launch of an Agriculture Promotion Policy (APP), which seeks to address the drawbacks of the Agricultural Transformation Agenda (ATA) set by the previous administration. 

In view of the above, this paper is intended to determine empirically the relationship between public expenditure and agricultural sector growth using time series data. The findings from the study would provide opportunity for the government to make inform decision towards allocation of public expenditure to the agricultural sector of Nigerian economy

2.  Methodology
The study employed secondary data spanned a period of 1981 to 2015 for analysis. The key sources of the secondary data include: Central Bank of Nigeria; National Bureau of Statistics; World Development Indicators; Federal Ministry of Agriculture; Budget Office; and, Food and Agriculture Organization (FAO). 
2.1 Model Specification:
The Cobb-Douglas functional form is widely used to represent the relationship of an output to inputs. 
   2.1.1 The Cobb – Douglas Growth Model: The model is specified as follows:

Y = ALβ Kα ……………………………………………………………. (1)

Y = Agricultural Sector Output (Agriculture share of all goods produced in a year) (ASOUTP) (N)

L = labor input (Employment in Agriculture (% of total employment) (EMAG) (%)

K = capital input (Public Agricultural Aggregate Expenditure (PAAE) (N)

A = Efficiency Parameter (Inflation Rate (IFN) (%)

 α, and β are the output elasticities of capital and labor, respectively. 

After log-linearizing, the growth model is explicitly specified as follows:

LASOUTPt = βo + β1 LPAAEt + β2 LEMAGt + β3 LIFNt + µt….……………… (2)
             Where L is the natural log.
2.1.2 Unit Root Test: Empirical research based on time series presumes that observed data are stationary. That is, such a series has a mean, variance and autocorrelation structure that doesn’t change over time. However, most macroeconomic and financial time series variables exhibit trends, thus making them non-stationary. When included in a regression model, non-stationary variables may result in a spurious regression. With spurious regression, forecasting and policy implication drawn from such spurious regression analysis would be misleading (Umar et al., 2014). This study employed the common methods of unit root tests:  Augmented Dickey-Fuller (ADF) propounded by Dickey and Fuller (1981) test and Phillip–Perron (PP) test by Phillip and Perron (1988). 
The general form of the unit root test is given below:
(a) ADF equation:     
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= Change in the variable series to be tested; [image: image11.png]


= the variable in Lagged depended form, t= trend;  [image: image13.png]
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= estimable  parameters
(b) Phillip – Perron Test equation:
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= Change in the variable series to be tested; [image: image25.png]


=   the variable in Lagged depended form, α, [image: image27.png]


= estimable parameters
   2.1.3 Co-integration Test: Autoregressive and Distributed Lag, ARDL, (Bounds) Test approach to co-integration for determining the existence of a long run relationship was conducted using F-test statistic. The F-test statistic tests the joint significant of one lagged level of the variables in the equation 2. According to Narayan (2005), the utilization of ARDL (Bounds) test depends on mixture of stationary status of the variables in the ARDL model as I (0) and I (1), as well as on small sample size. Hence, given the relatively small size sample for this study (35 years) and mixture of integration order of I (0) and I (1) among the variables, ARDL bound test approach, which is also called Unrestricted Error Correction Model (UECM), was used in this study for testing the existence of long run relationship. This is specified as follows:
[image: image29.png]6, A,y + IR0, AX, + BiYi i +BoXu + 5




………… (5)
2.1.3 Non – Co-integration Model

In this study, non–co-integrating equation were estimated using Ordinary Least Squares (OLS) regression model after taken first differences in the data series to make them stationary.
The Ordinary Least Squares (OLS) regression model takes the form:
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Where, Yt = Vector for dependent variable (ASOUTPt), X it = The ith exogenous variables (PAAEt, EMAGt and IFNt), N = Number of explanatory variables in each equation, β and δ = Intercept and coefficients that needed to be estimated empirically, and µ = Normally and independently distributed random error with zero mean and constant variance. 

3 Result and Discussions
3.1 Unit Root Test Result

Owing to the fact that empirical research based on time series data is prone to spurious regression results (Granger and Newbold, 1982) and to ascertain the stationarity of the series and the integrating level of variables, standard tests like Augmented Dickey-Fuller (ADF), and Phillip-Perron (PP) were employed. The Schwarz Information Criterion (SIC) was used in choosing the optimum lag length. 

 Table 1 shows that the variable LIFN (Inflation Rate) was stationary at its level form.  While the variables: LASOUTP (Agricultural Sector Output), LPAAE (Public Agricultural Aggregate Expenditure) and LEMAG (Employment in Agriculture) were not stationary at their level forms. To establish stationarity property of the variables: LASOUTP; LPAAE and LIFN, first differences of the variables were taken, and they became stationary at 1%.  In summary, Table 1 shows that the order of integration of the series are mixture of I (0) and I (1) variables. 
Table 1: Unit Root Test for Variables 

	Variable
	Level
	       First Difference

	
	ADF
	PP
	ADF
	PP

	LASOUTP
	-1.341
	-1.231
	-4.024***
	-3.953***

	LPAAE
LEMAG
	-0.711

-0.399
	-1.102

-0.021
	-6.866***

-7.199***
	-8.835***

-7.651***

	LIFN
	-3.134**
	-3.043**
	
	


Note: (**) and (***) denote level of significance at 5% and 1% respectively
3.2 Autoregressive Distributed Lag (ARDL) Bounds Test Result

The test followed bound framework, using equation 5. The estimated result satisfied no autocorrelation test as shown in Table 2 and was dynamically stable confirmed through CUSUM of Square test as indicated by Figure 2. The lag length selection for the equation was determined through minimum value of Schwarz Information Criterion as shown in Table 3. The lag level coefficients were subjected to Joint significant-test (Wald Test). The F-statistics obtained from the equations were compared to Narayan (2005) critical values (Table 3).
Table 2: Breusch-Godfrey Serial Correlation LM Test

	Dependent Variable
	       K
	   F- Statistic
	          Remarks

	LASOUTPt
	3
	2.162
	Ho is not rejected  


K = exogenous variables in each equation
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Figure 2: Dynamic Stability Test for Variables in a Model for LASOUTP
Table 3: Co-integration Test Result

	Dependent Variable
	K
	SIC (Minimum Value)
	F- Statistic
	Narayan CV 2005 at 5%
	Remarks

	
	
	
	
	I (0)
	I (1)
	

	LASOUTPt
	3
	-0.442
	2.250NS
	3.615
	4.913
	No


Note: (NS), denote no significance. K = exogenous variables in each equation; SIC = Schwarz Information Criterion (Minimum value in each equation); CV = Critical Values at 5% level of significant.

3.3 Non-Co-integration Model Results

Non-co-integrated model equation (LASOUTP) was estimated using equation 6. To avoid spurious regression, first differencing of series was done on non-stationary variables and estimated equation was diagnosed for autocorrelation and heteroscedasticity. The result show that the null hypotheses could not be rejected at 5% probability level.

Table 4 shows that the coefficient of variable LPAAE (Public Agriculture Aggregate Expenditure) indicates that 1% increase in the variable would cause 0.597% increase in the dependent variable LASOUTP. The finding implies positive and significant relationship between Public Agricultural Expenditure and the sectoral growth. This means that doubling the share of agricultural expenditure by the Federal Government would result in the growth of the sector by about 60%. The current finding agreed with those of Iganiga and Unemlili (2011) and Oji-Okoro (2011).  Table 4 also shows that the variable LEMAG (Employment in Agriculture) is positively and significantly related to agriculture sector output.  This implies that the more employment creation in the agricultural sector, the greater would be the growth in sector (that is increase in the output). Exogenous variable LIFN (Inflation Rate) shows that 1% increase in the variable would lead to 0.395% increase in agricultural sector output. Positive and significant relationship between inflation rate and agriculture sector output was also confirmed by Okafor and Eiya (2011). The adjusted R2 of 0.95 indicates that 95 percent of the variation in the dependent variable LASOUTP (Agricultural Sector Output) was explained by independent variables included in the model namely   Inflation Rate, Employment in Agriculture and Public Agricultural Aggregate Expenditure.  
Table 4:  Effect of Public Expenditure on Agricultural Sector Growth
	Variable
	Coefficient
	Std. Error
	T-Statistics

	C

LEMAG
	59.299

11.657
	10.507

2.080
	5.643***
5.604***

	LIFN
	0.395
	0.153
	2.584***

	LTGAE
	0.597
	0.109
	5.491***

	R-Squared = 0.987

LM = O.897NS

HET = 1.139NS
	
	
	


Note: (NS), (**), (***) denote no significance, level of significance at 5% and 1% respectively.

 Conclusion and Recommendations

Result of the study shows positive and significant influenced of Public Agricultural Expenditure on the sectoral growth. The relationship is such that doubling the share of agricultural expenditure by the Federal Government would result in the growth of the sector by about 60%. Similarly, the variable LEMAG (Employment in Agriculture) is positively and significantly related to agriculture sector output.  This implies that the more employment creation in the agricultural sector, the greater would be the growth in the sector (that is increase in the output). Exogenous variable LIFN (Inflation Rate) shows that 1% increase in the variable would lead to 0.395% increase in agricultural sector output. It is recommended that agricultural sector expenditure as a share of total government expenditure should be reviewed upward. This is because such increase would further expand agricultural sector output (growth), which will trigger more employment opportunity, increase per capita income, reduce poverty and improve welfare
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