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1. INTRODUCTION

Rice is an important staple food in Nigeria, with about 180 million people estimated to consume
nearly several million tons of rice annually (Fakayode et al., 2010; Ojogho and Erhabor, 2011; Grow
Africa, 2018). The production and consumption of rice, specifically the locally cultivated rice, has
been taking place in Nigeria for a long time (Akinbile et al., 2008). Rice is important in Nigeria from
different perspectives: first, based on the number of kilocalories it supplies per person and per day in
Nigeria, the supply of milled rice from domestic production and imports has increased at a rapid rate
and contests with cassava and yams as a principal staple (Johnson and Dorosh, 2015). The increased
demand is about 5 million metric tons per annum; with annual domestic production increasing about
10 percent since the mid-1970s (Akande et al., 2007; Gyimah-Brempong and Kuku-Shittu, 2016).

The Nigerian government’s agricultural policy, particularly on rice, seeks to achieve food security
by increasing domestic production and export as well as enhancing the welfare of its citizens (Olayide
et al., 2015). This was done to boost rice production to substitute rice imports (Ebuehi and Oyewole,
2007; Gyimah-Brempong and Kuku-Shittu, 2016). While rice has status as a staple, such programs,
with their attendant import-substitution policies, could have unintended consequences on the welfare
of the citizens if prices increase rapidly. While the current paper is not focused on government rice
policy, understanding how government rice policy might affect households requires knowledge of
the value attached to rice consumption as well as the elasticity of the demand for rice by the
household.

Ojogho and Erhabor (2011) used a sample of 812 households in three Nigerian states and found that
rice makes up the largest share of household total food expenditure, ranging from 21 and 28 percent
for high-income urban households, while for rural low-income households it is about 24 and 28
percent. The second perspective is that rice demand in the country is very high and has led to
increased import demand (Grow Africa, 2018; FAO, 2018).

The domestic production of rice increased to 4.3 million metric tons in 2006 from 2.7 million metric
tons in 2001 (Emodi and Madukwe, 2008). This increase in demand could be attributed to population
growth and changes in lifestyle. In other words, the demand for rice has outpaced its production in
Nigeria. Between 2010 and 2012, rice supply was 5.1 million metric tons, at the same time the
domestic output of milled rice was 2.7 million metric tons (Kuku-Shittu and Pradesha, 2013). Thus,
imports have been filling the expanding gap between domestic production and consumption, with
about 2.4 million metric tons imported (Kuku-Shittu and Pradesha, 2013). Nigerian rice consumption
is also characterized by spatial differences across demographic and regional lines. There is a marked
difference between the choice of rice-domestic or imported-by both urban and rural households.
Imported rice constitutes about 72 percent of the rice consumed by the urban households, while for
the rural households, it is about 33 percent (Johnson and Dorosh, 2015; Gyimah-Brempong and
Kuku-Shittu, 2016). Urban households consider imported rice to be of higher quality (tastes, stone-
free, and aesthetics). On the other hand, local rice is considered a cheaper alternative with sensorial
attributes required for most local dishes (Bamidele et al., 2010).

Disaggregating rice consumption along Nigeria’s six geopolitical zones shows per capita
consumption ranging from lowest in the South-South to the highest in the North-West, with about
20kg and 39kg respectively (Johnson and Dorosh, 2015; Gyimah-Brempong and Kuku-Shittu, 2016).
There are marked differences in rice preferences across regions in the country; in the north, the greater
part of total rice demand is rice for flour, as opposed to grain, while in the southern part, there is a
large preference for parboiled, and in particular, imported rice (Ogundele, 2014; Rutsaert et al.,
2013). Varieties of rice cultivated across Nigeria include Oryza sativa and Oryza glaberrima (Oko
et al., 2012). The increased demand for rice can be linked to a high rate of urbanization, higher
incomes, lifestyle changes (UNEP, 2005; Nwanze et al., 2006; Demont et al., 2013).
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The demand for rice in Nigeria can be observed across settlements- rural and urban (Ogundele, 2014),
while the government is making commitments to increase domestic rice production (Akande et al.,
2007). Previous studies on rice demand and consumption in Nigeria have linked higher demand for
imported rice by households with differences in quality (Bamidele et al., 2010; Gyimah-Brempong
et al., 2012; Alfred and Adekayode, 2014). Currently, there are debates in the literature on food
elasticities in developing countries. Additionally, elasticity estimates can differ based on the
estimation methods used (Davis and Kilian, 2011; Menegaki, 2014). Therefore, proper policy
decisions will benefit from new evidence of food commodities’ elasticities at the country level,
household location, and household income level. These results are very important for Nigeria, given
the high demand for rice by households. Considering the many food policies, including import
substitution, as well as food nutrition and security targets, it is important to obtain updated elasticity
estimates to make proper policy decisions. This paper aims to provide new empirical evidence and
further disaggregate rice elasticity estimates for Nigerian households. This paper adds to the existing
literature on rice demand with a focus on Nigeria. The literature on demand for locally produced and
imported rice in Nigeria is increasing. However, previous studies have not done enough to assess the
preference of imported and locally produced rice and their view as either necessity and/or luxury
commodities, across the different income quintiles, as well as in urban and rural areas of the most
populous country in Africa. This has created a gap in consumer behaviour literature.

This paper is one of the first attempts in the Nigerian food context to estimate a disaggregated rice
demand system based on the Quadratic Almost Ideal Demand System (QUAIDS) model of Banks et
al. (1997). The analysis focuses on estimating the expenditure elasticities, uncompensated (or
Marshallian) and compensated (or Hicksian) own- and cross-price elasticities for imported and local
rice using a QUAIDS model.

2. MODEL AND EMPIRICAL STRATEGY

2.1. The QUAIDS model

The study of consumer demand for goods typically starts by estimating demand equations based on
neoclassical consumer theory. Some popular demand systems in the literature include the Translog
model, the Almost Ideal Demand System (AIDS), and the QUAIDS (Deaton and Muellbauer, 1980;
Banks et al., 1997). The QUAIDS model allows for the estimation of demand elasticities,
incorporating a quadratic income term that enables for observation of consumer behavior for certain
goods such that a good could be a luxury at some point, but a necessity at another time.

The paper considers four food commodities: imported rice, local rice, maize, and other cereals in the

model. For our purpose, we illustrate the model as the following non-linear system of equations for
i=1,...,Ngoods,and j =1, ..., N with budget shares wi, consumption budget m, and prices pi:

w; =aq; +}Z=;yij Inp; + Biln [a(p)] +— b(p) [ ]} +u; R ¢ 9

Where a;, B;, vij, and 4; are model parameters to be estimated; m is total expenditure; p; is the price
of good j; and In(P) and b(p) are translog and Cobb-Douglas price aggregator functions,
respectively.

The translog price aggregator is written as:

n 1 n n
In(P) = ay + Z a; Inp; + Ez Z Yij Inp; Inp;, T ¢
i=1 i=1 Jj=1

and the Cobb-Douglas price aggregator is written as:
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b(p) = n:lzlPiﬁi = exp (Zi[)’i lnpl-). TR )

The paper follows the example of Banks et al. (1997) and Lakkakula et al. (2016) in setting the value
of a, the translog function. To reduce the number of estimated parameters and maximize household
utility, three theoretical restrictions are imposed by the model, namely - adding up, homogeneity and
symmetry:

A. Adding up indicates the sum of the budget shares equals 1:
o =1 X,y =0 XL, 8 =0; XL, 4, =0
B. Prediction of degree zero in prices and total expenditure:
Z;}:l]/ij =0; and
C. Slutsky symmetry indicates the substitution effect between commodities.
yij = vj; forall j not equal to i.

The study includes household demographic factors in estimating the demand system the technique
of Ray (1983) and Poi (2012).

2.2. Demand elasticities

As stated earlier, the QUAIDS model allows for the estimation of demand elasticities, which
represents household demand response to changes in expenditure and prices. According to Attanasio
et al. (2013), obtaining the model elasticities y; and y;; is done by differentiating the budget share
equation (1) with respect to the log expenditure (Inm) and log prices (Inp;), respectively, as follows:

= 3t = B 555 ) :
= Shs; = + Yovwtons )= s n sl :
The budget elasticities, e; are derived as follows:
Hi
e = . +1 ver e e e e e (0)

The uncompensated (Marshallian) price elasticities are given as:

et =—-— 6” wr e vee e e e (7))

The compensated (Hicksian) price elasticities, which measure the substitution effects of price
changes on the demand for other goods, are derived using the Slutsky’s equation:

eL'jC = el'ju + ein (8)
The Quadratic Almost Ideal Demand model in this study is based on the Seemingly Unrelated
Regression (SUR). Regression coefficients are obtained using the Iterative Feasible Generalized

Least Squares, while the estimation process was conducted in Stata 16 using the QUAIDS command
(Poi, 2012).
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2.3. The data

The study used data on household consumption expenditure from the Living Standards Measurement
Survey - Integrated Survey on Agriculture (LSMS-ISA) dataset, which was the survey resulting from
a partnership of the Nigeria National Bureau of Statistics (NBS) with the Federal Ministry of
Agriculture and Rural Development (FMA&RD), the National Food Reserve Agency (NFRA), Bill
and Melinda Gates Foundation (BMGF) and World Bank (National Bureau of Statistics 2014; 2012-
2013). This data is representative at the national, rural, and urban levels, and of the six geopolitical
zones of Nigeria. The paper used the second (collected September 2012 to April 2013) wave of the
survey data, focusing on the household questionnaire and specifically on household imported rice,
local rice and other cereals (maize, millet, and sorghum) consumption and household demographic
characteristics. We included other cereals in our analysis to further track whether other cereals are
close substitutes or complement with imported rice or local rice. Such a result will guide
policymaking towards rice production and consumption in Nigeria. The study chose the second wave
of the LSMS-ISA because it was collected at a time when the implementation of the Agricultural
Transformation Agenda of the country has started in earnest. The Agricultural Transformation
Agenda was implemented in Nigeria between 2011 and 2015.

2.4. Treatment of prices and unit values

Economic literature uses unit values to approximate prices, calculated by dividing expenditure by the
quantity of the purchased goods. There are criticisms regarding the use of unit values for price
approximations such as quality effects and measurement error (Deaton, 1988; Gibson and Rozelle,
2005). However, its use remains popular in empirical studies for a lack of better alternatives
(Attanasio et al., 2013). In this study, we also use unit values to approximate the prices of the goods
of interest.

2.5. Treatment of missing expenditure data and non-purchased foods

Most surveys do not report expenditure data for individual commodities, and the second wave of the
LSMS-ISA is no exception. The potential sources of zero expenditure for individual commodities
include permanent zero consumption and zero consumption at the time of the survey. In the LSMS-
ISA dataset, there are specific questions on consumption and expenditure during the last seven days;
most households may not have purchased, but consumed during the reference week, while on the
other hand, most households may have purchased food for consumption at a later time. These cases
lead to some households reporting zero purchase or consumption even where there is positive
quantity purchase or consumption. In the second wave of the Nigeria LSMS-ISA dataset, 4,986
households completed the questionnaires. For this study, we drop 1,719 households who reported
zero consumption or expenditure for all food items, including rice, under the cereals section of the
survey questionnaire. The study continued with households that consumed at least one cereal food
item. Ringstad and Loyland (2011) note that zero observations for any food item could be a result of
the censorship problem which affects error term distributions. While using the QUAIDS model, they
argue that the impact of the share of zero observations is insignificant with the inclusion of
demographic variables, since they matter more. Hence, we include household demographic variables
and this reinforces our use of the QUAIDS model to estimate the rice demand in Nigeria.

The household expenditure on each good, which is used to obtain total household cereals expenditure,
was calculated. Furthermore, for households reporting monetary values for food purchases, we
consider those monetary values. While for households with home-produced goods without reported
monetary values, following Attanasio et al. (2013), we use state-level or region-level mean unit
values to multiply home-produced quantities to obtain total monetary values for food consumption.
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3. RESULTS AND DISCUSSION

3.1. Descriptive statistics

In Table 1, we present the descriptive statistics of our variables of interest. The results show that
approximately 47 percent of household cereals expenditure is allocated to foreign rice and about 29
percent is allocated to local rice. The weekly average household cereals expenditure is 31,333 during
the period under study. The average household has 6 members, while the average household head’s
age is 49 years. About 84 percent of households are headed by males, while half of the household
heads in our sample have a formal education. Additionally, about 67 percent of the households in our
sample are located in the rural areas, while most households are located in the North-West and South-
West regions and the least is in the North-East region.

Table 1: Summary statistics of variables

Variable Mean Std. Dev.
Budget Share of Imported Rice 0.472 0.467
Budget Share of Local Rice 0.292 0.374
Budget Share of Maize 0.072 0.168
Budget Share of Other Cereals 0.164 0.256
Log Price of Imported Rice 4.845 1.030
Log Price of Local Rice 4.034 1.087
Log Price of Maize 2.596 1.109
Log Price of Other Cereals 2.83 1.193
Household Cereals Budget (Expenditure) 1333.59 1656.843
Log Household Income 11.403 0.757
Household Size 6.499 3.231
Household Settlement (1 = Rural) 0.667 0471
Male-Headed Household 0.843 0.364
Age of Head Household 49.356 16.827
Formal Education of Head of Household 0.551 0.497
Marital Status (1 = Married) 0.796 0.403
South-East Region (1 = South-East) 0.169 0.375
South-West Region (1 = South-West) 0.188 0.390
South-South Region (1 = South-South) 0.170 0.376
North-Central Region (1 = North-Central) 0.178 0.382
North-West Region (1 = North-West) 0.188 0.390
North-East Region (1 = North-East) 0.151 0.358

3.2. Demographic variables test

Demographic variables are important in consumer demand analysis by enabling a better
understanding of consumer behavior. The Wald test to check the necessity and significance of
demographic variables in the QUAIDS model was carried out. Specifically, the paper tested for the
significance of included demographic variables (Poi, 2012).

The paper further checked for the appropriateness of the QUAIDS model for this study by testing the
null hypothesis that all lambda coefficients equal to zero. Failure to reject the null hypothesis implies
the appropriateness of the AIDS model. Rejection, on the other hand, implies we use the QUAIDS
model for this study (Gostkowski, 2018). The Wald test statistics for the lambda coefficients and
demographic coefficients are all significant, indicating the appropriateness of the QUAIDS model
(Larochelle et al., 2017).
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3.3. Elasticity results

The estimated coefficients of the QUAIDS model are difficult to interpret due to no direct economic
interpretation; however, we report them in Table Al in the Appendix. These coefficients are used to
obtain the associated price and expenditure elasticities which are of policy relevance (Curtis and
Stanley, 2015). To describe the results of the overall demand for rice in Nigeria, the study estimated
the expenditure and own-price elasticity to ascertain Nigerian households’ responsiveness to price
and income changes. The paper also probed the cross-price elasticity to determine if imported rice
and local rice are complements or substitutes. Furthermore, the study extended rice demand elasticity
analysis by income quintiles, urban and rural locations.

Table 2 reports the results of expenditure elasticities and compensated and uncompensated own-price
elasticities of the food items at the country level. From the results, imported rice has an expenditure
elasticity of 1.137, indicating that a one percent increase in total cereals expenditure will lead to a
one percent decrease in foreign rice spending. On the other hand, the expenditure elasticity of local
rice is less than one, 0.693. This indicates that a one percent increase in total cereals expenditure will
lead to a less than one percent increase in local rice spending. These results show that foreign rice is
a luxury while local rice is a necessity. Similarly, maize is shown to be a necessity item in our results,
while the other cereals (including millet and sorghum) are luxury food items. Furthermore, at the
country level, the uncompensated and compensated own-price elasticities are negative for all food
items. The study finds similar results when we disaggregate country-level estimates across income
quintiles; these results are reported in Table A2 in the appendix.

The paper expected dissimilarities or heterogeneity in household consumption patterns across
household location and income quintiles; hence the analysis was extended by disaggregating
estimates by household settlement: rural and urban areas and income quintiles in Tables A3 through
A5 in the appendix. In Table A3, we report the expenditure elasticities, uncompensated and
compensated own-price elasticities disaggregated by income quintiles for urban and rural
households. In Tables A4 and A5, the paper reported the expenditure elasticities, uncompensated and
compensated own-price and cross-price elasticities for rural and urban households, respectively.

Part A of Table A3 reports the expenditure elasticity, while Part B and Part C report compensated
and uncompensated own-price elasticity estimates. For households in rural and urban areas, imported
rice has an expenditure elasticity of 1.178 and 1.093, respectively. These results are in line with the
country level results, indicating that a one percent increase in total cereals expenditure will lead to
more than one percent decrease in foreign rice spending. The estimates further show expenditure
elasticities for imported rice ranging from 1.083 to 1.337 for the lowest to the highest income
quintiles in rural and urban areas. These results imply that foreign rice is a luxury food item in
Nigeria. Local rice expenditure elasticity for rural and urban areas is 0.740 and 0.515, respectively.
When disaggregated income quintiles, the expenditure elasticities range from 0.326 to 0.749 across
rural and urban areas. These results are similar to the country level results, indicating that a one
percent increase in total cereals expenditure will lead to a one percent increase in local rice spending.

Table 2: Results of elasticity of QUAIDS model

Price
Imported Rice Local Rice Maize Other Cereals

Budget Elasticity

1.137 0.693 0.936 1.180

(0.012) (0.019) (0.045) (0.022)
Compensated Elasticity
£ 5 Imported Rice -0.233 0.065 0.055 0.113
T C (0.011) (0.008) (0.006) (0.008)
[a g .

Local Rice 0.111 -0.193 0.023 0.059
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(0.013) (0.020) (0.008) (0.012)
Maize 0.350 0.112 -0.397 -0.065
(0.035) (0.035) (0.038) (0.030)
Other Cereals 0.320 0.106 -0.026 -0.401
(0.023) (0.021) (0.013) (0.033)

Uncompensated Elasticity
Imported Rice -0.770 -0.267 -0.027 -0.074
(0.012) (0.008) (0.006) (0.008)
2 Local Rice -0.216 -0.395 -0.026 -0.055
g (0.017) (0.022) (0.008) (0.011)
A  Maize -0.092 -0.162 -0.464 -0.218
(0.038) (0.035) (0.039) (0.030)
Other Cereals -0.237 -0.238 -0.111 -0.594
(0.025) (0.021) (0.013) (0.034)

Note: Standard errors in parenthesis

The country-level estimates show that the expenditure elasticities are positive and significant,
indicating that both imported and local rice are normal goods. Furthermore, two expenditure
commodities are necessities, with elasticities less than one, namely local rice and maize. The other
expenditure commaodities are luxuries, with expenditure elasticities above one. These luxuries are
imported rice and ‘other’ cereals group which include millet and guinea corn/sorghum. The results
further show that expenditure on imported rice will grow in line with household expenditures, while
expenditure on local rice will grow slower than household expenditure. Put differently, while the
Naira amount spent by the household on rice will increase for both types of rice, the percentage
expenditure on imported rice will rise with household expenditure, while the percentage expenditure
on local rice will decrease, ceteris paribus. These estimates remain consistent when we further
consider household income classifications. The results also show that for all income quintiles, in both
rural and urban areas, imported rice is a luxury commodity while local rice is a necessity. The results
are comparable with Gyimah-Brempong and Kuku-Shittu (2016), who used an AIDS model and find
that both types of rice have positive and significant expenditure elasticities nationally and across
urban and rural areas, indicating that both types of rice are necessities, with expenditure elasticities
below one. Their result for imported rice differs from our results. Furthermore, our results are related
to studies that used the AIDS model and found significantly positive expenditure elasticities for rice
in Nigeria (Ojogho and Erhabor, 2011; Makama et al., 2017).

The uncompensated and compensated own-price elasticities are reported in Tables 2, A4, and A5.
The own-price elasticities are the diagonal elements in the matrices. At the country-level, as expected,
all the uncompensated and compensated own-price elasticities are negative for imported rice for all
income quintiles, in both rural and urban areas, indicating that an increase in the own-price of
imported rice will result in a decrease in its demand (Kuku-Shittu and Pradesha, 2013). For local rice,
uncompensated and compensated own-price elasticity is negative for all rural and urban areas, as
well as all income quintiles in rural areas. While results remain consistent, conversely, local rice is
estimated to be a Giffen good for households in the second- and third-income quintile, in both urban
and rural areas, with positive uncompensated and compensated own-price elasticities of demand.

The uncompensated and compensated cross-price elasticities are reported in Tables 2, A4, and Ab5.
Cross-price elasticities are the off-diagonal elements. Cross-price elasticities of each food commodity
with respect to other food commodities’ prices are observed by column. The negative uncompensated
cross-price elasticities indicate that foreign rice is a complement to local rice. Similarly, local rice is
a complement to foreign rice. Maize and other cereals are also complemented to imported rice and
local rice. All the cross-price elasticities of imported rice are less than one in absolute terms, with
respect to the prices of other commaodities. This result indicates that a percentage increase in the
prices of most foreign rice complements would decrease the quantity demanded rice by less than 1
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percent. The same result applies to locally produced rice and other food commodities at the country
level and rural and urban areas.

Compensated cross-price elasticities consider the substitution effect of a price change. Estimates here
show that all food commaodities are potential substitutes for foreign rice. Similarly, all commodities
are potential substitutes for local rice. The paper noted that the elasticity of foreign rice with respect
to the price of local rice quite inelastic. In other words, a percentage increase in quantity demanded
foreign rice is not greater than the percentage change in the price of the local rice. The overall findings
are in line with Gyimah-Brempong and Kuku-Shittu (2016) and Kuku-Shittu and Pradesha (2013)
who study rice demand in Nigeria using LA-AIDS model and the 2010 to 2011 wave of the LSMS-
ISA dataset.

In general, individual food commaodities respond less to changes in other commodities’ prices than
their own. While findings from compensated cross-price elasticities are small, we find that imported
rice and local rice have negative cross-price elasticities, and complement according to
uncompensated cross-price elasticity estimates, indicating that an increase in the price of one will
result in a decrease in the consumption of the other. This finding is similar to Gyimah-Brempong and
Kuku-Shittu (2016) who found that both types of rice are complements, with cross elasticity of -
0.003. Similarly, Demont et al. (2013) studied rice demand in Senegal and also found that local and
imported rice is characterized by low substitutability. Compensated cross-price elasticity estimates
between rice and other food commodities are small and mostly insignificant.

4. CONCLUSION

Our tests indicated that the QUAIDS model was empirically appropriate for analyzing household
budgeting decisions among Nigerian households. Expenditure and price elasticities were estimated
for four food commaodities. These four food commaodities include imported rice, local rice, maize,
and other cereals (millet and guinea corn/sorghum). We incorporate household demographic
variables using the demographic scaling approach of Ray (1983) and Poi (2012). Furthermore, we
compare expenditure and price elasticities across locations (rural-urban) and income quintiles to
show the nature and structure of rice demand in Nigeria.

The paper found that all food commodities are normal goods, with positive expenditure elasticities.
However, imported rice and other cereals are luxury foods, while local rice and maize are necessities.
Furthermore, we find significant price effects for all food commodities. Also, the paper found very
low cross-price elasticities, which suggests limited substitutability between imported rice and local
rice. The paper also found higher expenditure and own-price elasticities for rural compared with
urban households. The results also show food rice demand for poorer households has higher
expenditure and own-price elasticities than richer households.

In general, the expenditure elasticity for rice is positive and high indicating that demand for rice rises
as household income rises. Imported rice has higher expenditure elasticity than locally produced rice
across urban and rural areas, and across all household income quintiles, indicating that it is the more
preferred rice in Nigeria. This paper provides new empirical elasticities estimates using the QUAIDS
model and the 2012 to 2013 wave of the LSMS-ISA dataset. Finally, the study represents a timely
effort to disaggregate food demand analysis to obtain useful information on price and other factors
determining the demand for specific foods. Policymaking and marketing decision making will benefit
from studies such as ours since such decisions benefit from better knowledge of food and household-
specific responses that help to carry out proper market segmentation.
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Appendix
Appendix A: Demand system estimation results

Table Al: Food budget equation parameter estimates

constant 0.824*** 2.791%%* 1.290%** 1.677***
(-0.184) (-0.163) (-0.144) (-0.168)

Quadratic Expenditures -0.001 -0.0004 0.001*** 0.001***
(0.000) (0.000) (0.000) (0.000)

Price_Local Rice 0.452%** -0.132%%* -0.171%%*
(-0.035) (-0.017) (-0.021)

Price_Other Cereals 0.139%**

(-0.018)
Rural 0.00347%*** -0.00164*** -0.000202 -0.00163***
(-0.001) (0.000) (0.000) (0.000)
Age of Head 1.58e-07 2.19e-07 -1.77e-07 -1.99e-07
(-1.33e-05) (-1.19¢-05) (-7.80e-06) (-8.69e-06)

Marital Status 0.00122 -0.000336 -0.000421 -0.000468
(-0.001) (-0.001) (0.000) (0.000)

South-West -0.00696***  0.00515***  -0.000238 0.00205%**
(-0.001) (-0.002) (0.000) (-0.001)

North-Central -0.00760*** 0.0169*** -0.00243** -0.00682***
(-0.002) (-0.002) (-0.001) (-0.001)

North-East -0.00684*** 0.0196*** -0.00166* -0.0111***
(-0.002) (-0.002) (-0.001) (-0.001)

Observations 3,266 3,266 3,266 3,266

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
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Table A2: Country-level expenditure and own-price elasticity estimates by income quintile

Part A: QUAIDS Expenditure Elasticities by Income Quintile

All Quintile
Q1 Q2 Q3 Q4 Q5

Imported Rice 1.137 1.111 1.117 1.124 1.178 1.227
Local Rice 0.693 0.695 0.661 0.653 0.713 0.730
Maize 0.936 0.679 0.921 0.934 0.972 1.007
Other Cereals 1.180 1.820 1.445 1.206 1.112 1.089
Part B: QUAIDS Compensated Own-Price Elasticities by Income Quintile
Imported Rice -0.233 -0.158 -0.184 -0.214 -0.246 -0.174
Local Rice -0.193 -0.240 -0.211 -0.169 -0.184 -0.151
Maize -0.397 -0.002 -0.486 -0.465 -0.448 -0.358
Other Cereals -0.401 0.834 0.039 -0.374 -0.448 -0.426
Part C: QUAIDS Uncompensated Own-Price Elasticities by Income Quintile
Imported Rice -0.770 -0.866 -0.831 -0.800 -0.659 -0.496
Local Rice -0.395 -0.168 -0.389 -0.337 -0.404 -0.392
Maize -0.464 0.183 -0.561 -0.539 -0.532 -0.440
Other Cereals -0.594 -1.165 -0.060 -0.546 -0.730 -0.781

Note: Country-level expenditure, uncompensated, compensated own-price elasticity for imported and local rice
and other cereals, using Nigeria LSMS-ISA survey data (2012-2013).
Source: Own Estimates

Table A3: Expenditure and own-price elasticity estimates by settlement and income quintile

Rural Urban
All Quintile All Quintile
Ql Q2 Q3 Q4 Q5 Ql Q2 Q3 Q4 Q5

Imported Rice 1.178 1.128 1.142 1.171 1.261 1.337 1.093 1.089 1.087 1.083 1.102 1.124

Local Rice 0.740 0.747 0.729 0.729 0.747 0.749 0.515 0.506 0.342 0.326 0.589 0.673
Maize 0.951 0.724 0.943 0.955 0.976 1.008 0.885 0.554 0.838 0.827 0.952 1.002
Other Cereals  1.138 1.612 1.354 1.150 1.086 1.072 1.384 2.876 1.789 1.469 1.249 1.171

Part B: QUAIDS compensated own-price elasticities by urban-rural settlement and income quintile
Imported Rice  -0.256 -0.208 -0.237 -0.259 -0.183 -0.009 -0.113 -0.052 -0.051 -0.057 -0.167 -0.215
Local Rice -0.214 -0.257 -0.247 -0.208 -0.198 -0.162 -0.020 -0.075 0.154 0.186 -0.077 -0.098
Maize -0.435 -0.101 -0.529 -0.523 -0.466 -0.341 -0.267 0.299 -0.303 -0.129 -0.389 -0.398
Other Cereals  -0.424 0.528 -0.070 -0.412 -0.431 -0.396 -0.175 2.403 0.477 -0.077 -0.365 -0.432
Part C: QUAIDS uncompensated own-price elasticities by urban-rural settlement and income quintile
Imported Rice  -0.690 -0.843 -0.784 -0.709 -0.491 -0.251 -0.857 -0.898 -0.887 -0.882 -0.815 -0.726

Local Rice -0.470 -0.521 -0.495 -0.447 -0.459 -0.428 -0.115 -0.167 0.107 0.143 -0.204 -0.281
Maize -0.513 -0.127 -0.622 -0.622 -0.559 -0.421 -0.313 0.286 -0.346 -0.161 -0.455 -0.484
Other Cereals  -0.656 0.454 -0.182 -0.625 -0.768 -0.807 -0.291 2.354 0.404 -0.178 -0.524 -0.653

Table A4: Rural areas expenditure, compensated and uncompensated elasticity coefficients
estimates

Price
Imported Rice  Local Rice Maize Other Cereals

Budget Elasticities 1.1782 0.7405 0.9507 1.1379
(0.0145) (0.0156) (0.0396) (0.0175)

Compensated Elasticity
£ o Imported Rice -0.2560 0.0683 0.0535 0.1342
85 (0.0130) (0.0106) (0.0068) (0.0103)
Local Rice 0.0774 -0.2138 0.0371 0.0994
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(0.0113) (0.0189) (0.0076) (0.0111)
Maize 0.2310 0.1719 -0.4352 0.0323
(0.0297) (0.0333) (0.0341) (0.0263)
Other Cereals 0.2393 0.1702 0.0150 -0.4244
(0.0181) (0.0190) (0.0105) (0.0275)
Uncompensated Elasticity

Imported Rice -0.690 -0.339 -0.043 -0.106
(0.015) (0.011) (0.007) (0.011)

2 Local Rice -0.196 -0.470 -0.023 -0.051
g (0.013) (0.021) (0.008) (0.010)
A  Maize -0.120 -0.157 -0.513 -0.161
(0.032) (0.033) (0.035) (0.027)

Other Cereals -0.180 -0.223 -0.078 -0.656
(0.020) (0.019) (0.011) (0.028)

Standard errors in parenthesis
Note: This table reports the budget, compensated and uncompensated elasticities for imported rice, local, maize
and other cereals’ demand among Nigerian rural households

Table A5: Urban areas expenditure, compensated and uncompensated elasticity coefficients
estimates

Price
Imported Rice  Local Rice Maize Other Cereals
Budget Elasticities 1.093 0.515 0.885 1.384
(0.008) (0.031) (0.062) (0.044)
Compensated Elasticity
Imported Rice -0.113 0.013 0.047 0.053
(0.008) (0.006) (0.004) (0.006)
2 Local Rice 0.054 -0.020 -0.010 -0.024
g (0.022) (0.027) (0.012) (0.016)
A Maize 0.613 -0.019 -0.267 -0.327
(0.055) (0.045) (0.051) (0.041)
Other Cereals 0.424 -0.050 -0.199 -0.175
(0.047) (0.037) (0.025) (0.065)
Uncompensated Elasticity
Imported Rice -0.857 -0.189 -0.009 -0.038
(0.011) (0.006) (0.004) (0.006)
2 Local Rice -0.296 -0.115 -0.036 -0.067
g (0.032) (0.027) (0.012) (0.016)
A Maize 0.011 -0.183 -0.313 -0.401
(0.061) (0.043) (0.052) (0.042)
Other Cereals -0.517 -0.306 -0.270 -0.291
(0.054) (0.035) (0.026) (0.066)

Standard errors in parenthesis
Note: This table reports the budget, compensated and uncompensated elasticities for imported rice, local, maize
and other cereals’ demand among Nigerian urban households

377



