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Abstract | This study assessed the impact of government agricultural policies on the prices of ma-
jor staple food in Nigeria. Secondary data were sourced from various organizations and used for
this study. These data were transformed from their nominal value to real value and analysed using
descriptive statistics, unit root test, ordinary least square model, Cochrane-Orcutt, least absolute de-
viation estimators and simultaneous equation model. The study further established that the prices of
staple foods were inter-related. Also, it was showed that agricultural credit guarantee scheme funds
(ACGSF), agricultural policies during structural adjustment period (SAP) and post-structural ad-
justment period (PSAP) were statistically significant while the agricultural input subsidy scheme was
statistically insignificant in their impact on the prices of major staple crops. The study recommended
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al of input scheme.
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Introduction 'The performance of agriculture since 1970 in Nigeria

clearly showed that it contributes more than 30% of

he agricultural sector is an important econom-

ic sector in Nigeria’s economy because it plays a
major role in rapid growth and development of the
nation (Famoriyo and Nwagbo, 1981). Agriculture
provides food for the growing population, employ-
ment for over 70% of the total population, raw mate-
rials and foreign exchange earnings for the develop-
ment of industries (Giroh et al.,; 2010). In spite of the
predominance of the petroleum sector and significant
dependence of Nigeria economy on this sector, agri-
culture continues to be an important source of eco-
nomic resilience and mainstay (Ojo and Akanji, 1996;

NEEDS, 2004).

the annual Gross Domestic Product (GDP), accounts
tor over 70% of the non-oil exports and provides over
80% of the food needs of the country (Adegboye,
2004). National Bureau of Statistics also reported in
2008 that Agriculture contributed 42 percent of Ni-
geria’s gross domestic product (GDP). It is the second
largest export earner after crude oil and the largest
employer of rural labor; thus, the sector ranks as a key
contributor to wealth creation, poverty reduction and
food security in the country.

However, the oil boom in the early 1970s caused a
severe fall in the percentage contribution of the agri-
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cultural sector to 35 percent in the early 1980s and ac-
cording to Okoh (2004), the export of crude oil con-
stituted about 96% of total exports. It is imperative to
note that Nigeria once a leading exporter of several
agricultural products has lost her leadership position
in the exportation of these agricultural products. Con-
sequently, food imports continued to rise in value. For
instance, food import as a percentage of total imports
rose from 3.5% in 1991 to 11.8% in the year 2000
(CBN, 2000; Akosile, 2003; Nyanko, 2006). Also, for
the past two decades, while population grew at a rate
between 2.5% and 3% per annum, food production
grew at a rate of about 2.5% per annum (CBN, 1999;
World Bank, 2001). So, the pressure on domestic
price levels persisted as the consumer prices; which
reached very high levels at the end of 1993 increased
turther. Data from the Federal Office of Statistics
showed that the average all-items composite consum-
er price Index (CPI) for the first half of 1994 stood at
N1, 105.10. This represents an increase of 41.5% and
121.3% over the levels in the corresponding periods of
1993 and 1992 respectively (CBN, 1994). The CBN
(1994) report further confirmed that the food compo-
nents, which accounted for 69.1% of the expenditure
bracket, recorded a lessen effect on the rate of price
increase. This led to declining per capita production,
high and rising food prices, increased food import and
a growing deterioration in the nutritional status of the
average Nigerian.

'The realization of this by the Government led to the
formulation and implementation of different agricul-
tural programmes and policies aimed at preventing
the collapse of the economy and subsequently target-
ed at short-to-medium-term adjustment to ensure
sustainable growth of the economy. The agricultural
policies and programmes instituted by the govern-
ment over the years.

Also, According to Manyong (2005), three agricultur-
al policy phases can be recognized as; Pre-structural
Adjustment Period (before 1986); Structural Adjust-
ment Period (1986 — 1993) and Post-structural Ad-
justment Period (1994 till date).

But despite many attempts to increase domestic food
crop production and subsequently reduce the food
prices through agricultural policy programmes formu-
lation and implementation by the federal government;
Nigeria is still a net importer of many food commod-

ities especially the grains (CBN, 2010). Also it is ob-

served that several agricultural policy and programme
periods in the country accompany food crop output
and price variability (CBN, 2010). Therefore, this
study seeks to determine the effects of government
agricultural policies on the major staple food prices in
Nigeria. The findings from this study would contrib-
ute to the increased understanding of impact of gov-
ernment agricultural policies on some key variables in
the Agricultural sectors and the entire economy. Also,
the results from this study would be useful for the ag-
ricultural policy makers and other researchers as well.

Materials and Methods

Study area

It is a federal constitutional republic comprising 36
states and its Federal Capital Territory, Abuja. The
country is located in West Africa and shares land bor-
ders with the Republic of Benin in the west, Chad and
Cameroon in the east, and Niger in the north. About
60% of Nigerians work in the agricultural sector, and
Nigeria has vast areas of underutilized arable land.

Sources of data

Secondary data were used for this study. The sources
were; World Bank Database, Food and Agriculture
Organization (FAOSTAT), Central Bank of Nigeria
(CBN), National Bureau of Statistics (NBS) and Fed-
eral Ministry of Agriculture and Rural Development
(FMARD).

Method of data collection

In carrying out this study, six major staple foods were
purposively selected as they are among the food prod-
ucts of majority of the population in Nigeria and even
in African countries. The selected major staple foods
were maize, cassava, cowpea, yams, sorghum and rice.
For each staple food selected, data on price over for-
ty years (1966-2011) were collected from Food and
Agriculture Organization (FAOSTAT) and Nation-
al Bureau of Statistics. Also, the information on the
past and present prevailing agricultural policies was
collected from FMARD and major economic and
financial indicators were gathered from World Bank
database and CBN. The prevailing policies considered
were Agricultural Credit Guarantee Scheme Fund
(ACGSF), Structural Adjustment Period (SAP), Ag-
ricultural Input Subsidy and Post-Structural Adjust-
ment Period (PSAP) while economic and financial
indicators considered were annual inflation rate and
population growth rate.
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Analytical techniques

The Data were analyzed using descriptive statis-
tics, Regression analysis and Simultaneous Equa-
tion Model. The statistical packages employed were
Eviews 8, gretl and SPSS 16 and Stata 10 (Statistical
software) and statistical processes were employed in
order to achieve an appropriate analysis. To deal with
national currency fluctuations, which might cause
price to look as though they are integrated; all prices
were quoted in naira per tonne (IN/tonne) and series
of prices were all deflated by using Consumer Price
Index (CPI). The real prices obtained were then used

for the analyses:

Nominal Price

Real Price = X 100 ...(1)

Consumer Price Index

Unit root test

The unit root test is the most widely adopted test
of stationarity or non-stationarity over the past year
which is mainly conducted on time series data. Test of
the stationarity of the variables is paramount to avoid
a spurious result. There are several methods for test-
ing the presence of unit roots. The most widely used
method is Augmented Dickey-Fuller (ADF). This
method was employed in this study (Gujarati, 2003).
These models were adapted from Ravallion (1986),
Mohammad (2005), Ayinde et al (2013a, 2015) and
Emakoro and Ayantoyinbo (2014).

'The unit root model is stated below:

-

D BoKeit £ (2)
k=1

8X, = a + 6X,_q +

Where

X = price at time t; § = first difference operator; t =
time indicator; € = the error term; 3, 0. and = param-
eters to be estimated; k = number of lag of the price
variables to be included.

Regression analysis

A multiple regression is concerned with the relation-
ship between a dependent variable and a series of
independent variables. The multiple regressions allow
the analyst to control for the multiple factors that si-
multaneously affect a dependent variable. The mul-
tiple regression equation produces an (m+1) dimen-
sional surface.

'The generic linear regression model to examine the
effect of the various agricultural policies on staple

food prices takes the form:

AP, = fg + ﬁl(ACGSF}r+ﬁ2(5¢‘1p}r+ﬁ3(ﬁf5}r

+F4(PSAP), + B (INR), + B (PR); + £; ... ..(3)

Where

P = price of each major staple food in time t (ma-
jor Staple foods are maize, cassava, sorghum, cowpea,
yam and rice) in naira per tone; ACGSF = Agricul-
tural Credit Guaranty Scheme Funds (the dummy
variable took 1 from 1978 to 2011 and O otherwise);
SAP = Structural Adjustment Period (the dummy
variable took 1 from 1986 to 1993 and 0 otherwise);
AIS = Agricultural Input Subsidy (the dummy varia-
ble took 1 from 1976 to 2011 and 0 otherwise); PSAP
= Post-structural Adjustment Period (the dummy
variable took 1 from 1994 to 2011 and O otherwise);
INR = Inflation Rate; PR = Population Growth Rate;
B, = Coefficients (i = 0,1,2,3,4,5 and 6); & = Error term
(adapted from Mesike et al., 2010 and Ayinde et al.,
2013a).

Note: The dummy variables for the agricultural pol-
icies took one (1) in the active period of the policies
and zero (0) when the policies were inactive. Also,
some of these policies are still active till present but
for the purpose of computation, this study considered

them from 1966 to 2011.

Cochrane-Orcutt estimator

Cochrane-Orcutt Estimator was employed where er-
ror terms were correlated i.e. autocorrelation problem
occurred among the variables. It was used to correct
tor autocorrelation problem because the ordinary least
square (OLS) estimator was less eflicient.

'The Cochrane-orcutt procedure:

Yo =f + BaXea + BaXez + o frXep+ e (4)
Uy = P, T & -1 =< p=1

The Cochrane-orcutt (CORC) iterative procedure

(Cochrane and Orcutt, 1949) requires the transfor-

mation of the regression model (8) to a form in which

the OLS procedure is applicable. Re-writing equation

9 for the period t-1 we get:

Vi1 =B + FoXie—1)2 + BaXie—na + - BeXie—nr+ o . (5)

The equation above is transformed by multiplying
equation 8 term by term to by p and subtracting from
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equation 9, we obtain:
Ye =By + BoXi + faXiy + - BrXp + & .. (6)

It should be noted that the error term in equation 9
satisfies all the properties needed for applying the least
squares procedure. Therefore, the equation is efficient
for the estimation of the effect of government agricul-
tural policies on the prices of staple major foods.

Least absolute deviation estimator (LAD)

One of the basic assumptions underlying ordinary
least square estimation is that the error terms be nor-
mally distributed. Of course this assumption could be
violated and whenever this occurs, least absolute de-
viation is used to correct for errors not normally dis-
tributed.

Considering equation (8), LAD regression involves
finding the estimates of B B, B, ... B, denoted b, b,
b,, ... b, that minimize the sum of the absolute values
of the residuals:

n
S = e
i=1

$i = bo+ Dj_ybpxye ... (i)

)

Where (i) represent predicted values.

LAD model is more trustworthy than the OLS mod-
el as the former is more robust, especially when the

errors appear to be quite skewed (Adapted from Diel-
man, 2005).

Simultaneous equation model

Simultaneous equation model consisted of more than
one equation for each of the mutual or jointly de-
pendent or endogenous variables. The model for this

study is specified below:

INPyom = Gg + ByinPig; + F:PSAP + B:SAP + £, ..(8)
Prg; = &y + BulnBy, + BsPSAP + BiSAP + &...(9)
InPopy = g + ByInPyic + BePSAP + BoSAP + £5...(10)

InFog; = oy + BigInPgy + By PSAP + f, ACGSF + £4..(11)
InFrye = oy + ByzInFlgy + By PSAF + B ACGSF + 25 .. (12)

Popr = as + BiginFr + B PSAP + B0 5AP + £;..(13)

Where

Pyam= Price of yams = (¥ per tonne); P_ = Price of
Maize (N per tonne); P_ = Price of Cassava (N per
tonne); P_ = Price of Cowpea (N pertonne); P_ = Price
of Rice (N per tonne); P__ = Price of Sorghum (¥ per
tonne); SAP= Structural Adjustment Period; PSAP=
Post Structural Adjustment Period; ACGSF= Agricul-
tural Credit Guarantee Scheme Funds; o, — .= Inter-
cepts and B, - B, = structural parameters or coefficients

'The model was fitted based on the granger-causality
test results and theoretical ground. This was done to
identify each equation in the model. Identification of
each equation in the equation system was necessary to
obtain numerical estimates of the parameters of the
structural equation from the estimated reduced-form
coeflicients. Some of the equations in the model were
exactly identified while some were over-identified.

'The procedures for equation identification were stated
as: If k = g — 1, the equation is exactly identified; If k >
g — 1, the equation is over-identified and If k < g — 1,
the equation is under-identified (Maddala, 2001).

Where: K = number of excluded endogenous variable
plus excluded exogenous variable and G = number of
endogenous variable in the system.

Results and Discussion

Unit root test on the price of major staple foods in
Nigeria

'The Augmented Dickey-Fuller (ADF) unit root tests
were carried out on all the variables of the analysis.
One lag was used for the random walk regressions of
major staple food prices because they are annual series
and any autocorrelation problems they might have are
expected to be corrected after one period. The results
are presented in Table 1.

Table 1: Unit Root Test on the price of major staple foods
in Nigeria

Price Level with drift Remarks

Maize -3.225™ Stationary
Cowpea -2.865* Stationary
Cassava -3.655** Stationary
Rice -2.645* Stationary
Sorghum -3.498* Stationary
Yams -3.362* Stationary
GDP Deflator -5.942%* Stationary
Inflation Rate -3.256* Stationary
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'The results of stationarity test for the staple food pric-
es using Augmented Dickey-Fuller (ADF) unit roots
tests indicated that the variables were all stationary at
their levels. This finding corroborates earlier findings
that food commodity price series are mostly station-
ary at level (Chirwa, 2000; Mafimisebi, 2008; Desi
and Yulius, 2012; Ojiako et al., 2012; Emakoro and
Ayantoyinbo, 2014).

Effect of government agricultural policies on the sta-
ple food prices in Nigeria

Regression analysis was carried out to determine the
effect of government agricultural policies on the ma-
jor staple food prices. The model specified each staple
food prices as a function of Structural Adjustment
Period (SAP), Post Structural Adjustment Period
(PSAP), Agricultural Input Subsidy (AIS), Agricul-
tural Credit Guarantee Scheme Funds (ACGSF), In-
flation rate and Population Growth rate. The results
are summarized in Table 2.

The result shows that Structural Adjustment Peri-
od (SAP) and Post Structural Adjustment Period
(PSAP) had negative effect on the price of sorghum.

Hence, the sorghum price kept increase over the years

despite various agricultural policies put in place. The
Jarque-Bera (JB) test on the prices of cowpea, cassa-
va and yams shows that their residuals were not nor-
mally distributed. This therefore violated one of the
basic assumptions of ordinary least square (i.e. the
error terms are normally distributed). Hence, robust
estimator (least absolute deviation) is used to correct
for the violation. In the same vein, the Durbin-Wat-
son confirmed the presence of autocorrelation in the
prices of maize and rice which also violated another
Ordinary Least Square (OLS) regression basic as-
sumption that the error terms are uncorrelated. Thus,
the Cochrane-Orcutt estimator was used to correct
for the problem of autocorrelation. All these tests are
necessary so as to ensure that any inferences drawn
from the OLS regression results are efficient. The re-
sults are presented in Table 3.

'The results in Table 4 reveals that Structural Adjust-
ment Period (SAP) had positive effect on the prices of
maize, rice and cowpea while it did not have any effect
on the prices cassava and yams. The Post- Structural

Adjustment Period (PSAP) had positive effect on the

prices of maize and cowpea, negative effect on price of

Table 2: Ordinary Least Square Regression results of major staple food prices on Government Agricultural Policies

(1966 — 2011)

Major staple food prices

Variables InMaize Lncowpea InCassava InRice InSorghum InYams
Constant 11.1996™* 172543 41413.3** 12.5878%* 10.7465™* 12.1675%*
(0.589737) (58320.5) (19090.3) (0.551469) (0.571989) (0.605767)
Inflation 0.000149087 403.515 71.9374 0.000109328 0.715723 0.0005771
rate (0.00244008) (241.306) (78.9874) (0.00228175) (0.130061) (0.00250641)
PG.rate -0.197773 -28538.6 -5612.11 -0.478454™* 0.579697 -0.592268™*
(0.242967) (24027.6) (7865.02) (0.227201) (0.106422) (0.249571)
SAP 0.628387** 85493.3*** -4934.61 0.853027** -0.0495837** 0.122589
(0.134096) (13261.1) (4340.79) (0.125395) (0.139434) (0.137741)
PSAP 0.666766™* 45129.4% -12228.5% 0.197726* -0.178301** 0.203375*
(0.109725) (10850.9) (3551.87) (0.102605) (0.147018) (0.112707)
AIS -0.094155 -13088.6 -1452.07 -0.107326 0.00082651 0.0200477
(0.14376) (14216.8) (4653.64) (0.134432) (0.00236665) (0.147668)
ACGSF -0.359562** -41519.3* 12535.6** -0.426711** -0.108778 0.321903**
(0.15158) (14990.1) (4906.76) (0.141744) (0.235655) (0.1557)
F-stat 8.617249 11.74819 2.669120 15.47438 9.601144 5.828843
R? 0.503878 0.589000 0.182037 0.658693 0.534195 0.391670
DW 1.699781 1.834624 1.435971 1.270237 2.077592 1.786983
JB 1.5361 10.3019 7.79464 0.462064 5.27466 6.94146
[0.463918] [0.00579395] [0.0202962] (0.793714) [0.0715521] [0.0310944]

() = Std. Error; R*:=Adjusted R-squared; DW = Durbin-Watson; JB = Jarque-Bera; *

“and * indicate 1%, 5% and 10% significance levels,

respectively; Source: Author’s Computation using data from FAOSTAT; 2014.
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Table 3: Cochrane-Orcutt and Least Absolute Deviation Regression results of major staple food prices on Government

Agricultural Policies (1966 —2011)

Cochrane-Orcutt Estimator

Least Absolute Deviation (Robust)Estimator

Variables 1nPMaize InPRice InPCassava InPCowpea InPYams

Constant  11.0412** (0.67739) 12.6966™* (0.856661)  36551.8* (21131.6) 82183.6 (82144.5) 11.6186 (0.88201)
Infrate  0.00082615 (0.0025) -0.002734 (0.00243) 42.0193 (114.2) 46.5644 (375.467) 0.0029439 (0.00428)
PG.rate  -0.147129 (0.275146) -0.528272(0.338693) -2708.8 (8417.32)  8944.07 (35047.8) -0.38593 (0.389797)
SAP 0.618398"* (0.1479)  0.708531** (0.166528) -5129.39 (8333.58) 97707 (20133.1) 0.0681738 (0.23787)
PSAP 0.650902"* (0.1237) 0.0666211 (0.158718)  -12387.7* (6368.41) 51288.8*** (10041) 0.0660924 (0.16219)
AlS -0.100929 (0.143424) -0.0283829 (0.116938) -2114.04 (4405.63) -8366.45 (24359.5)  0.075325 (0.244585)
ACGSF  -0.3288"(0.162563) -0.310565* (0.175265) 12009.8" (6896.86) -51389.8"* (24664.9) 0.403357 (0.2575)
F-stat 8.617249 5.459520

R? 0.517950 0.714564

P-value  0.000107 0.000375

DW 1.892441 2.098520

AIC 954.6497 1057.747 3.135333

() = Std. Error; R2=Adjusted R-squared; DW = Durbin-Watson; JB = Jarque-Bera; ™, ™ and * indicate 1%, 5% and 10% significance levels,
respectively; Source: Author’s Computation using data from FAOSTAT; 2014.

Table 4: Relations of staple food prices and Government Agricultural Policies

Staple Food Prices
Variables Pyum Pmaz cow Pﬂls Pﬂ[ Pmr
Constant 2.922474 -10.19158™ -2.337177 11.10003* 7.046985** 6.1359**
(5.345927) (5.09115) (1.691615) (6.328248) (1.18748) (1.518652)
SAP .2418624* -.8245743™* -.0585529 0.5263546™* 0.3907287**
(0.1271152) (0.3135415) (0.1221885) (0.0934015) (0.109695)
PSAP 0.4849026** -.4973537* 4096726 -0.2335053* 0.4975939
(0.1051268) (0.2408042) (0.071643) (0.1385091) (0.0643177)
ACGSF 0.2472921 -0.3500614
(0.2002764) (0.069542)
o -0.0811016
(0.5899174)
P 0.762854
(0.5178217)
P 1.215653* 0.3812152*
(0.1517879) (0.136268)
o 0.3777785™*
(0.1029764)
P 1.99331**
(0.4903175)
Chi*(model Significance) 25.45"* 42.67* 111.98™* 827 131.43** 86.84™*
R? 0.3215 0.4122 0.7382 0.1100 0.7782 0.6882
The number of observations in this simultaneous equation model is N = 46; Figures in parentheses are std. Error; ¥, ™ and ™ indicate signifi-

cance level at the 10%, 5% and 1% level, respectively.

cassava and no effect on prices of rice and yams. Ag-
ricultural Credit Guarantee Scheme Funds (ACGSF)
negatively impacted the prices of maize, rice and cow-
pea, positive effect on the price of cassava and no ef-
fect on the price of yams. The table further reveals that

Agricultural Input Subsidy (AIS) had no effect on all

the staple food prices under consideration.

Previously, it has been shown that some agricultural
policies have either positive or negative impact while
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some agricultural policies did not have eftect on the
staple food prices. However, the mechanisms through
which this impact occurs were not completely clear.
An expected direct effect is that agricultural policies
contribute to overall staple food prices. But there may
also be more indirect effects when agricultural poli-
cies have an influence on staple food prices through
inter-linkages in food prices.

'The coefhicients in columns 1 and 6 of Table 4 shows
that structural adjustment period and post-struc-
tural adjustment period have positive impact on the
prices of yams and sorghum. The coeflicients in col-
umn 2 shows that structural adjustment period and
post-structural adjustment period have negative im-
pact on the price of maize. Column 3 shows that the
post-structural adjustment period has positive impact
on the prices of cowpea. Column 4 shows that only
post-structural adjustment period has negative im-
pact on the price of cassava. Column 5 shows that
structural adjustment period has positive effect on
the price of rice while agricultural credit guarantee
scheme fund has negative effect on the price of rice.
It can also be deduced from the table that the prices
of staple food inter-relate: if the price of cassava in-
creases by I¥-1.00, the price of yams would increase by
N=0.76; if the price of sorghum increases by 3-1.00,
the price of maize would increase by ¥ 1.99; if the
price of rice increases by IN=1.00, the prices of cow-
pea would increase by ¥ 1.21; if the price of yams in-
creases by I¥-1.00, the price of cassava would decrease
by I¥ 0.08; if the price of cowpea increase by 3N-1.00,
the price of rice would increase by ¥ 0.38 and if the
price of rice increases by I¥1.00, the price of sorghum
would increase by ¥ 0.38.

Conclusions

'This study established that the some government ag-
ricultural policies have positive effect on the prices of
most staple foods in Nigeria despite the several chal-
lenges bedeviling the growth and development of the
agricultural sector. However, continuous increase in
the price of major staple food which was the main
problem identified in this study might be due to the
fact that most agricultural policies formulated and
implemented lack some elements that would revolu-
tionize staple food production in Nigeria. Also, infer-
ence from the regression results shows that most agri-
cultural policies focused on some staple foods such as
maize, cassava and rice leaving other staple foods with

little or no attention. Given that some of the impor-
tant policies affecting agriculture originate from other
sectors, deepened dialogues among the policy makers
across the sectors is inevitable in order to make agri-
cultural policies more effective. And re-structuring of
Agricultural Input Scheme is encouraged.
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