Journal of Agricultural Economics & Development

Homepage: https://jead.um.ac.ir a.’.’/:,’r;}'zz;

Research Article
Vol. 38, No. 2, Summer 2024, p. 141-154

An Econometric Model-Based Projection of Nigeria’s Rice Self-Sufficiency

R.Y. Abdulsalam"=*", M.N. Shamsudin?, A.H.l. Abdul Hadi®

1- Department of Agricultural Economics and Agribusiness, Federal University Dutse, Jigawa State, Nigeria

(*- Corresponding Author Email: r.abdulsalam@fud.edu.ng)

2- Putra Business School, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia

3- Department of Agribusiness and Bioresource Economics, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor,
Malaysia

How to cite this article:
Revised: 06.04.2024 Abdulsalam, R.Y_., S_hamsudin, M.N., & Abdul Had_i,_A.H.I. (2024). An ecor_lometric
Acceptedg 08:04:2024 model-b_ased projection of Nigeria’s rice self-sufficiency. _Journal of Agncultural
Available Online: 08.04.2024 gscgggnilzczss & Development, 38(2), 141-154. https://doi.org/10.22067/jead.2024.

Received: 04.11.2023

Abstract

Motivated by Nigeria’s persistent pursuit of rice self-sufficiency, this paper projects the country's future rice
self-sufficiency levels. These projections could guide policy decisions in areas of the rice market that show
potential for growth, aiding in the achievement of Nigeria's goal through improved planning strategies. Using
time series data covering the period from 1980 to 2018, this study adopted an econometric technique to model
Nigeria's rice market which was estimated using a dynamic Autoregressive Distributed Lag (ARDL) approach.
The results revealed that paddy producer price elasticity was 0.206 and had no influence on paddy area
harvested. On the other hand, the national policy of rice credit guarantee scheme variable displayed a positive
relationship with paddy area harvested. Lagged yield and lagged area harvested had positive influences on yield
and area harvested, respectively. This could mean that paddy producers were motivated by previous year’s yield
levels and area harvested. The demand own-price elasticity of rice was -0.321 and its cross-price elasticity was
0.193, with wheat revealed to be a substitute. The obtained elasticities were then used to make a ten-year
projection. Results suggested that by 2028, increasing rice production relative to dwindling imports will boost
rice self-sufficiency level to 71%. However, the average yearly rice self-sufficiency level was 53%, requiring
3.85 million Mt of rice imports. The projections revealed that Nigeria will not achieve rice self-sufficiency by
2028 unless intensive yield enhancing policy-supporting efforts are pursued.
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Introduction

In Nigeria, annual rice consumption per
capita in 2021 was estimated at 33.35 kg
(FAOSTAT Online database), making it an
important national staple. With a growth rate
of 5.3% between 2007 and 2018, the country’s
regional consumption was estimated to be
20.74% of Sub-Saharan Africa (USDA PSD
Online database). Within the same decade, the
country’s rice supply was estimated at 8735
thousand Mt (USDA PSD Online database).
This figure included import volumes of 2133
000 Mt (24%) as the country is incapable of
satisfying the demand with domestic supply,
which has costed it huge import bills over the
years. According to KPMG (2019), Nigeria
spends approximately US$5 million daily on
rice imports which is expected to increase
because the Nigeria’s rice outlook for the
2019-2028 period shows rice imports are
expected to reach 5274.73 thousand Mt, and
world rice prices are expected to increase by
5.15% to US$470 Mt?! by 2028 from 2018
(OECD/FAO, 2019). These unfavorable
import dependence and bleak forecast incited a
renewed policy directive of pursuing self-
sufficiency in rice since 2005 and have been
fostered by various government regimes at
both federal and state levels. Nevertheless, the
self-sufficiency level (SSL) of 64% in 2018
puts the successes of these
policies/projects/programs  into  question.
Under the existing circumstances, the inability
of the country to achieve its policy goal of
self-sufficiency in rice might be related to a
lack of information supported by empirical
evidence on the capability of the country to
reach self-sufficiency in rice in the first place.
As supported by Kholikova (2020), such
information is considered a key factor in the
successful development of an industry
(Kholikova, 2020) and this is true for Nigeria's
rice industry.

Agricultural policy analysts have benefited
from considerable advances in
forecasting/projection over the past decades.
With particular reference to agricultural
commodity markets, forecasting serves to not
only provide relevant information on

agricultural commodities in advance, which
decision-makers rely on but also reduces
uncertainties and risks in agricultural markets
(Wang, Yue, & Wei, 2017).

The food self-sufficiency (FSS) agenda
pursued by many countries has inspired a large
collection of studies on the topic, focusing on
a variety of different aspects including
forecasting. Studies adopting econometric
techniques are motivated by interests in
predicting self-sufficiency while considering
influencing factors like levels of input use,
climate change and policies, as can be found in
the works of Kurnia and Iskandar (2019),
Hudoyo et al. (2016) and Seng et al. (2017).
The gaol of this study was substantiated by the
argument that projecting the country’s rice
self-sufficiency level and its associated
parameters serves in understanding the
dynamics of the country’s rice market which
could facilitate national policy formulations.
Hence, a key question is whether Nigeria can
be self-sufficient in rice given its current
market environment. In this regard, this study
sought to project Nigeria’s rice SSL using an
econometric approach.

Methodology
Data Source

The dataset for this study spanned 38 years,
from 1980 to 2018. Data on paddy/rice
production, consumption and population were
obtained from the International Rice Research
Institute (IRRI) online database, retail prices
of rice and wheat were obtained from FAO'S
FPMA online database, various issues of
Nigeria's National Bureau of Statistics Annual
abstract of statistic and various issues of
Central Bank of Nigeria's statistical bulletin,
paddy producer price were sourced from
FAOSTAT online database, data on Gross
National Income per Capita was retrieved from
Central Bank of Nigeria database, and
Nigeria's currency exchange rate, as well as
the world price of rice, were retrieved from
UN Comtrade online database.
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Conceptual Framework of Nigeria’s Rice
Model

This study adopts a commodity market
approach based on the concepts proposed by
Labys (1973). A simple commodity market
model for a non-storable product is a multi-
equation market equilibrium formulation
consisting of three main components -
demand, supply, and price (Labys, 2003). As
this market model approach relates to a single
economic sector (Labys, 2003), it lends itself
well to FSS analysis. Therefore, drawing
inspiration from the conceptual framework
established by  Labys  (1973)  with
modifications by Shamsudin (2008), the
Nigeria rice market was modelled, based on

Total rice supply

Paddy vield @
- harvested

Fice

Self-sufficiency

lewel

available data. The model, depicted in Fig. 1
comprised of the demand, the supply and the
price components. The rice market price was
determined based on the market clearing
condition which equates the total supply of
rice to its total demand.

The Econometric Model

Following FAQO’s definition, the country’s
rice self-sufficiency is calculated as the ratio
(in percentage) of domestic rice production to
domestic rice demand. The model developed
by Abdulsalam et al. (2021) consisted of four
structural equations and five identities as
presented in Table 1.
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Figure 1- Conceptual framework of Nigeria's rice market
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Table 1- The Nigeria's rice market model specification

S/NO Equation
Supply
[1] PYAH: = f(PYAHt.1, PYPPt.1, CVPPt1, CGSFt.1)
[2] PYYD: = f(PYYDt.1, PYPPt.1, TRENDy)
[3] PYPN:= PYYD:* PYAH:
[4] REPN:= PYPN: * PYMR:
[5] REIM¢= NTRD: — REPN:
Demand

[6] REPC; = f(REPCt1, RERP;, WTRP;, GNIPCy)
[7] NTRDt = REPCt* POP¢
[8] RERP:= [REWP: (1 + REIT)] * EXRT:
[9] PYPP: = (PYPPt1, RERPY)

[10] REPN x 100 / (REPN + REIM)

Definitions of Variables

PYAH: : Paddy Area Harvested in Hectares
PYYD:: Paddy Yield in Mt hat
PYPN:: Paddy Production in Mt
REPN: :Rice Production in Mt
PYPP; :Paddy Producer Price in N Mt
CVPPy1: Cassava Producer Price in N M
GCSFt1: Government Rice Credit Guarantee Scheme Fund in ‘000 N
TREND:: Time Trend as a proxy of technology change
PYMR: : Milling Rate of Paddy in %
REIMt : Rice Import in Mt
NTRD: : Total Rice Demand in Mt
REPC: :Per Capita Domestic Demand of Rice in Kg Capita*
RERP: : Retail Price of Rice in N Mt
WTRP: :Retail Price of Wheat in N Mt
GNIPC: :Gross National Income per Capita in ‘000 &
POP:: Population in Millions
REWP: : World Price of Rice in US$ Mt
REIT : Rice import tariff in percent
EXRT: : Nigerian Currency Exchange Rate in N US$?

Model Estimation

In the estimation phase of this analysis, an
autoregressive  distributed lag (ARDL)
approach was adopted due to some advantages
it possesses such as its applicability to
variables of mixed or single order of
integration. The ARDL modelling approach
had the following structure: -

YVe= a+ Bxs+ 6z + e 1)

the error correction version of the ARDL
model is given by: -

Ay, = ag+ X7, Biby, + X7 | §iAx; +
YV €0z g + AMyeoq + ApXeoq + A3ze g +
He (2)
the first part of the equation with g, ¢ and &
represents the short-run dynamics of the
model. The second part with As represents the
long-run relationship. The null hypothesis in

the equation is A1 + A2 + A3 = 0, which means
the non-existence of long-run relationship.

Model Validation

The basic concept of model reliability is to
identify models that effectively explain the
past behavior of the time series variable under
consideration. Two common approaches are
often used: a graphical method, where line
graphs of actual data are compared against the
model’s predicted values, and a statistical
approach, which involves conducting a series
of tests on the model. In this study, both
approaches were adopted using four statistical
measures namely Mean Absolute Error (MAE),
Mean Absolute Percent Error (MAPE), Root
Mean Square Percent Error and Theil’s
inequality coefficients (U) (Pindyck &



Rakiya et al., An Econometric Model-Based Projection of Nigeria’s Rice Self-Sufficiency 145

Rubinfeld, 1998). These quantities measure
the differences between the actual values in
the time series and the predicted or fitted
values generated by the projection technique.

Projection Technique

In the second stage, the estimated model
was used to project rice SSL for ten-years
from 2018 base year. To obtain the projected
values, the elasticities of the estimated model
and annual rates of change of the associated
variables were used. :

lnY = 60 + 61lnX1 + 62lnX2 +
63lnXz + -+ 6,InX,, + ¢ 3)

where, Y denotes an endogenous variable,
Xi is independent variables with i = 1, 2, 3...n,
oi with i = 0,1,2,3...n are coefficients to be
estimated and ¢ is error term.

The projections, represented by their rates
of change are generated using the following
equation:

Yo=Y 1+ Y 4(¢Y) 4)

Where Y is the variable under
consideration, ¢Y is the annual growth rate for
Y - either exogenously or endogenously
determined, and t is the current year.

The annual rates of change for the
endogenous variable were given by a generic
formula of the form.

Y = 81 % pX1 4 8y % pXy + O3 x X3 +

where ¢Y is the calculated annual growth
rate of the endogenous variable, Y, ¢ is the
elasticity of variable Y with respect to Xi for i
= 1,2,3,...n, and ¢X; is the annual percentage
rate of change for variable X fori = 1,2,3...n

A base year of 2018 was established where
the tariff rate was 70% while growth rates for
the exogenous variables were referenced from
their last five-year averages.

Results and Discussion
Unit Root and Co-integration Tests

Aligned with the study’s objective, it was
necessary to test the data series for non-
stationarity—a condition where the series
exhibits a time-varying mean, time-varying
variance, or both, thereby violating classical
econometric assumptions. As a result,
modeling non-stationary data using traditional
econometric techniques can lead to spurious
regression results (Granger & Newbold, 1974),
undermining its effectiveness for forecasting
purposes. To test for stationarity, this study
employed the Augmented Dickey-Fuller
(ADF) and Phillips-Perron (PP) Unit Root
Tests. The findings (Table 2) showed that the
regressors were all of I (1). Additionally, the
result of the unit root test validated the
adoption of the unrestricted ARDL Bound Test
to estimate the model.

"'+6n*¢Xn (5)
Table 2- ADF and PP Unit Root Tests (with intercepts)

Variable ADF PP Conclusion

Level First difference Level First difference

t-statistic t-statistic t-statistic  t-statistic

InPYAH -1.792 -8.090*** -1.998 -8.071*** 1(1)
InPYPP -2.657 -6.801*** -2.616 -6.772%** 1(2)
InNCVPP -0.438 -8.814%** -0.697  -9.428%** I(1)
InNCGSF -1.877 -4.033*** -1.593 -4.010*** 1(2)
InPYYD -1.554 -8.142%** -1.669 -8.126*** 1(2)
InREPC -1.080 -7.504%** -0.655 -7.709%** 1(1)
INRERP -1.768 -6.559*** -1.767 -6.845*** 1(2)
INWTRP 0.170 -2.742%%% 1213 -8.859%** I(1)
INGNIPC 0.453 -4.318*** 0.113 -4.343*** 1(2)
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Following the stationarity test was a bounds test of
co-integration to determine whether the variables
share a long-run association. The bounds test is
mainly based on the joint F-statistic in which its
asymptotic distribution is non-standard under the
null hypothesis of no co-integration. Therefore, the
four specified equations were subjected to an F-test
for the joint significance of the coefficients of the
lagged levels of the variables. As a criterion, the

null hypothesis of no co-integration is rejected
when the value of the test statistic exceeds the
upper critical bounds provided by Narayan (2005),
otherwise it is accepted if the F-statistic is lower
than the lower bounds value. Accordingly, based
on the results in Table 3, the null hypotheses were
rejected, thus indicating the existence of long run
relationships (co-integration) between the variables
of each of the four equations.

Table 3- ARDL bounds test of co-integration

Narayan (2005) Critical

Dependent Lag F-statistic values
variable
1(0) 1(1)
INnPYAH 3 2 4.081* 2.933 4.020
INnPYYD 2 2 4.591* 3.373 4.377
INREPC 3 2 11.023*** 5.018 6.610
INPYPP 1 2 6.497** 5.260 6.160

Note: *** ** and * denotes significant at 1%, 5% and 10% levels, respectively.

Estimated Long-run Coefficients

A presentation of the ARDL long-run
coefficients of the estimated model including
results of the necessary diagnostic statistics are
provided in Table 4. In general, the estimated
equations fitted the data in a manner consistent
with economic theory. The statistical
properties of the model viz Ramsey’s RESET
test for functional form misspecification,
Breusch Godfrey LM (BG-LM) test for serial
correlation, Breusch-Pagan-Godfrey (BP-G)
test for heteroskedasticity and Jarque-Bera
(JB) test for normality of residuals fell within
acceptable statistical thresholds, and all the
equations had at least 92% of their historical
variations explained.

In the supply sub-model, the paddy area
harvested was significantly influenced by the
lagged area harvested and the government rice
credit guarantee scheme fund. As reflected by
the paddy's own price elasticity of 0.206, it
was observed that the paddy area harvested
was unresponsive to paddy producer price. It
makes sense that the slow response could be
caused by agricultural commaodities' typically
long production cycles, which make it
challenging for producers to adjust production
activities quickly. It follows that farmers'

decisions about the size of their farms are only
slightly influenced by paddy prices. Similar
rice studies in Nigeria found slightly higher
own-price elasticities of paddy. They reported
0.633 (Ayinde & Bessler, 2014), 0.23
(Takeshima, 2016) and 0.34 (Okpe, Abu, &
Odoemenem, 2018), respectively. The rice
credit guarantee scheme variable showed a
positive relationship with paddy area harvested
with a coefficient of 0.162 and had a
statistically significant effect on paddy area
harvested at a 5% level. As for paddy vyield,
the result showed that a 1% rise in the
producer price of paddy will cause a vyield
improvement of 0.220%. This result paralleled
Boansi’s (2014) who observed a 0.210
elasticity. As expected, lagged yield had a
positive effect on vyield by about 0.49%
because higher volumes of yield may drive
producers to increase their investment in yield-
enhancing inputs subsequent production
seasons.

On the demand sub-model, all the featured
variables carried their expected signs, more so,
significantly. The own-price elasticity of rice
was -0.321 and the cross-price elasticity was
0.193, meaning that a higher retail price of rice
suppressed its quantity demanded. The
relationship between per capita rice demand
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and income was described by the income
elasticity of demand value of 0.95. This means
that rice is a normal good, more so, a
necessity, therefore, consumers’ demands for
rice are tied to their income levels - more
incomes means more quantity demanded. The
behaviour of wheat was expected since wheat
is also a staple in Nigeria and therefore, a
substitute. Other researchers like Makama et
al. (2017), found a higher own price elasticity
(-0.55) for rice. In the paddy producer price
equation, rice retail price was positive with an
elasticity of 0.168.

Model Validation

As a necessary step in time series
forecasting studies, the estimated model’s
forecasting ability was examined to establish
its validity and reliability. This was done via
both graphical and statistical methods. A
visual examination of the graphical method
depicted in Fig. 2 shows that each of the
endogenous variables tracked fairly well over
its historical data. Although some variations
were observed, this is not uncommon (Pindyck
& Rubinfeld, 1998).

Table 4- Estimated results of Nigeria's rice market model

Variable Sub-model
Paddy harvested . Rice consumption per .
Regressor area Paddy yield Capita demand Producer price
Constant 9.520%** 3.272 -8.799 -0.622
(3.830) (2.724) (-4.350) (-0.807)
0.260
PYAH:-1 (1555)
0.206 0.220** 0.985%**
PYPP (4.170) (2.569) (38.915)
-0.076
CVPP:; (-1.433)
0.162%*
CGSFr1 (2.252)
0.488***
PYYDri (3.557)
0.292%*
TREND: (3.041)
0.493#%**
REPC-; (5.646)
-0.327%%*
RERP:-1 (-5.380)
0.193***
WTRP:-1 (3.754)
0.951**
GNIPCr; (2.693)
0.168
REDP; (1.588)
Diagnostic test
Adjusted R? 0.951 0.951 0.920 0.987
BG-LM 0.888[0.422] 0.932[0.437] 0.244[0.786] 2.675[0.084]
JB 19.556[0.000] 1.592[0.451] 1.037[0.595] 2.413[0.299]
RESET 0.084[0.774] 0.008[0.929] 2.633[0.116] 3.447[0.072]
BP-G 1.051[0.406] 0.695[0.601] 0.884[0.542] 1.431[0.253]

Note: ***, ** and * denote significant at 1%, 5% and 10% levels, respectively. Figures in parenthesis (...) are t-statistics while
figures in brackets [...] are p-values.

Results of the validity tests are presented in
Table 5 and they allow a satisfactory
confirmation of the model’s forecasting ability
and performance. The value of the MAPE
revealed a reasonable forecast accuracy since

the simulated values were off by less than 3%.
The RMSPE of the yield equation was quite
high but this can be explained. According to
literature, the RMSPE can be misleading when
the variable under consideration has a wide
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variability or volatility (as is the case with the
historical yield data) which can lead to larger
errors when calculating the percentage errors.
It can also be due to unpredictability nature of
these types of data such as yield. Additionally,
if the yield equation has small magnitudes, any
minute error of prediction creates a high
proportion of error when such error is
compared to the small actual value. In such
cases, other model validation measure such as
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Theil statistics would be more convincing. The
individual components of UT showed that the
model had a good fit with little to no
systematic forecasting error and overall,
possessed a good forecasting ability. This was
supported by Pindcyk and Rubinfield (1998)
who suggested that UP values above 0.1 or 0.2
would indicate the presence of systemic bias,
necessitating a possible re-specification of the
model.
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Figure 2- Graphical representation of within-sample validation

Rice  Self-sufficiency Level Baseline

Projections

The basic idea in this analysis was to
replicate and project the market situation using
historical data from 1980 to 2018. At a SSL of
67% in 2018, Nigeria was far behind its
official goal of reaching SSL by the year 2020,
as targeted in the Agricultural Promotion
policy of reaching rice self-sufficiency by
2020. In an effort to use the latest available
estimate, 2018 was set as the baseline in which
official import tariff was 70% while a last five
year average growth rates were used for the
exogenous Vvariables. A ten years projection
reported in Table 6 shows a generally uneven
trend. It revealed a sharp drop from the

baseline estimate of 67% to 51.34% in 20109.
Nonetheless, it gradually increased in 2022 to
reach 70.96% in 2028, while maintaining a
yearly average of 53%. This outcome was
unsurprising for two reasons. First, the
projected trend mirrored the erratic nature of
the historical data (Fig. 2). Second, it reflected
the inherent instability of Nigeria's rice
production-consumption dynamic, particularly
given the smallholder nature of the country’s
production systems. Owverall, the results
indicated the country's inability to meet its
population’s demand for rice. Additional
related variables were examined to understand
their influence on SSL.

Rice production will average 4.30 Mt per
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year, mainly as a result of an average yield of
2.12 Mt ha, equivalent to a 3.06% growth
rate. Yield growth (3.06%) appeared to be the
primary driver for paddy production relative to
the paddy area harvested. Complementing the
yield growth is an annual area harvested
growth of 1.14% so that projections topped
3.46 hectares in 2028. Together, these
variables spiked a 4.25% growth in rice
production, which is expected to reach 5.44
million Mt in 2028.

Average annual figures showed demand
increasing by 0.65% per year, averaging 8.15
Million Mt. The highest estimates were
recorded in 2022 with 8.63 million Mt of rice
to be demanded compared to a rice production
volume of 3.91 million Mt in the same year.
This meant that, despite the growth in rice
production by 2028 (5.44 million Mt), it would
be insufficient to satisfy a demand of 7.66
million Mt by 2028. As explained earlier,
demand for rice is driven by population which
has a 2.4% annual growth rate in 2022 (World
Bank Online database) and urbanisation,
which has a growth rate of 4.1% in 2020
(Index Mundi database). Therefore, imports
will be unavoidable with its forecast averaging
3.85 million Mt yearly. At the initial stage,
demand increases due to quality differentials
in favour of imported rice which urban
households  usually  prefer.  However,
consistent with the theory of demand, there is
a drop in demand from 2023 due to high retail
price which may cause affordability concerns
resulting in a substitution reaction for wheat in
the long run.

As an important factor in total demand, per
capita demand started at 36.41 kg Capita™ in
2019, it increased to 40.64 kg Capita™ in 2021
but then declined to 30.87 kg Capita™® in 2028.
Two factors could explain this behaviour.
First, retail prices gained, owing to increasing
exchange rates and higher world market
prices.  Consequently, consumers  will
experience higher retail prices of N409
thousand Mt on average, equivalent to an
11.11% yearly growth rate, causing a
reduction in per Capita demand. Secondly, this

weakening rice consumption could result from
the positive income elasticity. Based on the
estimation result, rice was determined to be a
normal good. As income increased, consumers
respond initially by increasing  rice
consumption, but in the long run, a continuous
rise in income could encourage consumers
taste to evolve in favour of other healthier
eating habits featuring options like brown rice
and basmati rice. Other additional element of
uncertainty, such as high exchange rate and
high inflation can cause a shift from imported
rice for domestically produced rice in the long
run. Overall, the projections show that the
demand for rice is expected to be shaped by
the population growth, price of rice and
income. Their individual influences on
quantity demanded are considered while
keeping other factors constant in line with
economic theory. Nonetheless, their aggregate
influence results in a declining per capita
consumption in the long run projection figures
which began in 2023.

The results of this study revealed a bleak
outlook for Nigeria's rice self-sufficiency goal.
This gloomy future was shared by Van Oort et
al. (2015) adopted a yield gap assessment
technique to determine Nigeria’s SSL of 54%
for 2025 projection, given a one one Mt ha
yield increment. An average SSL of 53% for
the 10-year projected period means that
Nigeria will need to almost double its average
production volumes of 4.3 million Mt or
increase production by about 47% to be self-
sufficient in rice. Decomposing the rice
production sub-model from a yield perspective
to consider this goal, IRRI estimates the
required yield to attain rice self-sufficiency for
Nigeria is 5.30 Mt h? (Gloria-Pelicano &
Prandelli, 2013). This means that Nigeria will
have to more than double its current average
yield of two metric tonnes per hectare. On a
positive note, this seems feasible, given the
tremendous rice production potential of the
country available for intensive exploitation for
a productive and sustainable national rice
market.
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Conclusion

Strengthening rice self-sufficiency has
gained priority in Nigeria's staple food policy
agenda. Nonetheless, there is a lingering
situation of demand-supply imbalance. An
important step is to understand the dynamics
of the demand for food staples and production
potentials in relation to rice SSL. Such
analysis serves as a valuable tool for guiding
policy design that could help to create efficient
agricultural food market systems and promote
sustainable economic development. This study
empirically projected rice SSL, which will
help provide insight into the ability of the
country to achieve rice self-sufficiency in the
future and thus guide the formulation of future
national rice market policies. The analysis
adopted a theory-oriented market model for a
non-storable commodity to provide a 10-year
projection of rice self-sufficiency level for
Nigeria based on an econometric approach.
The model performance was validated by the
results of the statistical tests showing
appreciable model forecasting strength. The
result of this paper underscored a broader
policy message that, given the current policy
environment of the country's rice market,
achieving self-sufficiency is unfeasible in the
future, despite many past intervention projects.
Such a situation will push the country towards
a continuous dependence on imports at the
expense of affordable domestically produced

References

substitutes, consequently creating a risk of a
deteriorating rice market as well as threatening
food security. One effective way to improve
SSL is to design policies towards investing in
yield enhancing technology. In this study, the
appreciation for adopting the econometric
market model approach extends beyond
producing the projections of FSS level to
highlighting the dynamics of the key variables
as they influence the country's rice market
system.

Since this article aimed to replicate the
Nigerian rice market as a foundation for
making projections, several limitations are
worth  noting. First, the initial model
specification included weather-related
variables, such as rainfall and temperature, as
well as policy variables like fertilizer
subsidies, which were theorized to influence
paddy production in the national paddy
production sub-model. However, the estimated
functions had unacceptable results in terms of
their signs and their result diagnostic tests,
hence the model had to be re-specified with
those variables removed for an acceptable
result. Secondly, there were issues of few
missing data entries for some variables and
these issues were resolved by interpolation.
Ultimately, the presented results were based
on available data and are believed to be the
acceptable of the specifications attempted
from an economic theory point of view.

1. Abdulsalam, R.Y., Shamsudin, M.N., Mohamed, Z., Latif, .A., Wong, K.K.S., & Buda, M.
(2021). An econometric model for Nigeria's rice market. Pertanika Journal of Social Sciences
& Humanities, 29(2), 1171-1191. https://doi.org/10.47836/pjssh.29.2.23

2. Ayinde, O.E., & Bessler, D.A. (2014). Analysis of supply response and price risk on rice
production in Nigeria. Selected Paper prepared for presentation at the Agricultural & Applied
Economics Association’s 2014 AAEA Annual meeting, Minneapolis MN. July 27-29, 2014.
(No. 329-2016-12951). https://doi.org/10.22004/ag.econ.170347

3. Boansi, D. (2014). Yield response of rice in Nigeria: A co-integration analysis. American
Journal of Agriculture and Forestry, 2(2), 15-24. https://doi.org/10.11648/j.ajaf.20140202.11

4. Food and Agriculture Organisation Statistics (FAO) Food Price Monitoring and Analysis
(FPMA) Tool. https://fpma.fao.org/giews/fpmat4/#/dashboard/tool/domestic

5. Food and Agriculture
https://www.fao.org/faostat/en/#data/ OA

Organisation  Statistics

(FAOSTAT). Online database.


https://doi.org/10.47836/pjssh.29.2.23
https://doi.org/10.22004/ag.econ.170347
https://doi.org/10.11648/j.ajaf.20140202.11
https://fpma.fao.org/giews/fpmat4/#/dashboard/tool/domestic
https://www.fao.org/faostat/en/#data/OA

152

Journal of Agricultural Economics & Development Vol. 38, No. 2, Summer 2024

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Food and Agriculture Organisation  Statistics (FAOSTAT). Online database.
https://www.fao.org/faostat/en/#data/FBS

Gloria-pelicano, E., & Prantilla, E.D. (2013). A study on rice self-sufficiency in Mindanao.
Paper presented at the Philippine Agricultural Economics and Development. Biennial
Convention, 2013.

Granger, C.W., & Newbold, P. (1974). Spurious regressions in econometrics. Journal of
Econometrics, 2(2), 111-120.

Hudoyo, A., Haryono, D., & Nurmayasari, I. (2016). Analysis for self-sufficiency of rice in
Indonesia: forecast of its production and consumption. The USR international Seminar on Food
Security  (UISFS). Bandar  Lampung, Indonesia,  August  23-24, 2016.
https://repository.lppm.unila.ac.id/id/eprint/6347

IndexMundi Online database. Nigeria -Urban population growth.
https://www.indexmundi.com/facts/nigeria/urban-population-growth
International Rice Research Institute (IRRI). Online Resource.

http://ricestat.irri.org:8080/wrsv3/entrypoint.htm

Kholikova, R.S. (2020). Multifactor econometric modelling and forecasting of cotton fibre
production in Uzbekistan. Economics and Innovative Technologies, 2(3), 1-10.
https://uzjournals.edu.uz/igtisodiyot/vol2020/iss2/3

Klynveld Peat Marwick Goerdeler (KPMG) (2019). Rice industry review October 20109.
https://kpmg.com/ng/en/home/insights/2019/10/rice-industry-review.html

Kurnia, L.A., & Iskandar, D.D. (2019). Determinants self sufficiency of rice in supporting food
independence. Ekuilibrium: Jurnal Illmiah Bidang Illmu Ekonomi, 14(2), 152-166.
https://doi.org/10.24269/ekuilibrium.v14i2.1647

Labys, W.C. (1973). Dynamic commodity models: Specification, estimation, and simulation.
Lexington Books Lexington.

Labys, W.C. (2003, October 29-30). New directions in the modeling and forecasting of
commodity markets. Mondes en Développement. The Conference on Primary Commodities and
Development, Groupe d’Analyse des Marchés de Matieres Premicres, Université Pierre
Mendés-France, Grenoble 2. https://doi.org/10.3917/med.122.0003

Makama, S.A., llu, 1.Y., Suleiman, N.J., Isiaku, S., & Isah, M.A. (2017). Demand analysis of
ricein  Nigeria. Nigerian Journal of Agricultural Extension, 18(3): 70-75.
https://orr.naerls.gov.ng/read/demand-analysis-of-rice-in-nigeria/file.pdf

Narayan, P.K. (2005). The saving and investment nexus for china: Evidence from cointegration
tests. Applied Economics, 37(17), 1979-1990. https://doi.org/10.1080/00036840500278103
OECD/FAO. (2019). OECD-FAO Agricultural Outlook 2019-2028, OECD Publishing,
Pariss/Food and  Agriculture  Organization of the United Nations, Rome.
https://doi.org/10.1787/agr_outlook-2019-en

Okpe, A.E., Abu, O., & Odoemenem, 1.U. (2018). Rice output response to commercial loan to
agriculture in Nigeria from 1966 to 2015. International Journal of Food and Agricultural
Economics, 6(4), 71-85. https://doi.org/10.22004/ag.econ.283875

Pindyck, R.S., & Rubinfeld, D.L. (1998). Econometric models and economic forecasts, Fourth
Edition. New York: McGraw-Hill, Inc.

Seng, W.K.K., Shamsudin, M.N., Sharifuddin, J., & Mohamed, Z. (2017). Sustaining paddy
self-sufficiency and land demands in Sabah, Malaysia: A structural paddy and rice econometric
model analysis. International Journal of Food and Agricultural Economics, 5(1), 29-43.
https://doi.org/10.22004/ag.econ.266478

Shamsudin, M.N. (2008). Econometric modelling for agricultural policy analysis and
forecasting: Between theory and reality. Journal of Quantitative Methods, 4(2), 1-18.


https://www.fao.org/faostat/en/#data/FBS
https://repository.lppm.unila.ac.id/id/eprint/6347
http://ricestat.irri.org:8080/wrsv3/entrypoint.htm
https://uzjournals.edu.uz/iqtisodiyot/vol2020/iss2/3
https://kpmg.com/ng/en/home/insights/2019/10/rice-industry-review.html
https://doi.org/10.24269/ekuilibrium.v14i2.1647
https://doi.org/10.3917/med.122.0003
https://orr.naerls.gov.ng/read/demand-analysis-of-rice-in-nigeria/file.pdf
https://doi.org/10.1080/00036840500278103
https://doi.org/10.1787/agr_outlook-2019-en
https://doi.org/10.22004/ag.econ.283875
https://doi.org/10.22004/ag.econ.266478

Abdulsalam et al., An Econometric Model-Based Projection of Nigeria’s Rice Self-Sufficiency 153

24,

25.

26.

217.

28.

29.

Takeshima, H. (2016). Policy options for inducing a supply response. In Gyimah-Brempong,

K., Johnson, M., & Takeshima, H. (Eds.), The Nigerian rice economy: Policy options for

transforming production, marketing, and trade. University of Pennsylvania Press.

United Nations (UN) Comtrade database. https://comtradeplus.un.org/TradeFlow

United States Department of Agriculture (USDA) Production, Supply and Distribution (PSD)

Online  database. https://apps.fas.usda.gov/psdonline/

Van Oort, P.A.J., Saito, K., Tanaka, A., Amovin-Assagba, E., Van Bussel, L.G.J., Van Wart, de

Groot, H., van Ittersum, M.K., Cassman, K.G., & Wopereis, M.C.S. (2015). Assessment of rice

self-sufficiency in 2025 in eight African countries. Global Food Security, 5, 39-49.

https://doi.org/10.1016/j.9fs.2015.01.002

Wang, D., Yue, C., Weli, S., & Lv, J. (2017). Performance analysis of four decomposition-

ensemble models for one-day-ahead agricultural commodity futures price forecasting.

Algorithms, 10(3), 1-25. https://doi.org/10.3390/a10030108

World Bank Online database.

https://data.worldbank.org/indicator/SP.POP.TOTL?end=2023&locations=NG&skipRedirecti
on=true&start=1960&view=chart


https://comtradeplus.un.org/TradeFlow
https://apps.fas.usda.gov/psdonline/
https://doi.org/10.1016/j.gfs.2015.01.002
https://doi.org/10.3390/a10030108
https://data.worldbank.org/indicator/SP.POP.TOTL?end=2023&locations=NG&skipRedirecti
https://data.worldbank.org/indicator/SP.POP.TOTL?end=2023&locations=NG&skipRedirecti

Journal of Agricultural Economics & Development

Homepage: https://jead.um.ac.ir a.’.’/:,’r;}'zz;

o g5y o
VEN-V0E o V6T Bl Y et FA Al

4 s 53 B dpare S35 ol prsladl Gl S S i

Taolglae Sl it ol =Tl Guad eaive =FV U pSLls ST,
VEY PNV 13l 55 fu b

LXVCCS

Jyamo QiS558 g ol o] 5003 dlie (5 390 Sbald 4y o0 598 (65,5l sl slacadyl ) @y Jpame o iS55
4By b by (g )S055 (mdbaBl gy yb IV A BN )93 (sl (Sloj g slaodls pslaie (s > )15 (y 3y90 |y @
iman Cusl (gne (g 9 IV F Jolae Sgild (ted (S 3l (LS gl 285 )5 oolitul 3)90 4 s g I3k SilesSUl sl 0rd g
38 ae Gl 4y Cuto 53 L ol o alBy 52 Slos e iy bl gy B (Bl Cuto b g CuBlS Jlo e Lo Clis
osd GRS &S 25l < NAY 5 XV iy cblite (e (S g @ SLOE edd 395 (RIS Casl 005 e S 5 g
s g2 M5 il VA Jlo B 0l ot ool wddy (glo 428 51 ozl L alls 03 0,93 sias st )5 0] pliS by Lia 3ol & abolite
Slplg 5l o cyaden YAD Joleo o pd O aillls olaSaes bawgie pdaw ¢ pisred e oo oo doyd VY daw U oliS2e8 4y clbyly ials 4
3 @ 2Shes gt Syge 1> o 5 053 Bime YoVA Jlo b o 53 @ iS5 295000 il @l ool 31 edlizl b0 35l @
Dy dalgs (Ses oS4 3E0 (Dles slaculs el 3 )b

(9w )S 95 okd @i Ay (S @y 2SI dn e 1S (sWjly

e 5l bl canssd )38 olRily e gjysliS o)l g (g5y5liS Slatll 09,5 =
(Email: r.abdulsalam@fud.edu.ng : Jstume ot g —#)
&5l (55 g llo | 5gy olKuiils —¥
e 3w g3l |yigy oK (st ) @lie sLatl 5 (6j)5liS )l 095 Y
https://doi.org/10.22067/jead.2024.85180.1225


https://jead.um.ac.ir/
mailto:r.abdulsalam@fud.edu.ng
https://doi.org/10.22067/jead.2024.85180.1225
https://orcid.org/0000-0002-8272-770X

