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Abstract

In spite of the enormous benefits of fruits and vegetables, studies have shown that their consumption
in Nigeria is far below the recommended daily intake therefore, this study investigated the factors influencing
the demand for fruits and vegetables among households in rural and urban South-western Nigeria. Data
were sourced from 152 rural and 259 urban households, respectively with the aid of a semi-structured
questionnaire and were analysed using descriptive statistics and the quadratic almost ideal demand system
model. Household size and location, sex and years of education of household heads influenced the demand
for fruits and vegetables. Both rural and urban households considered the demand for fruits and vegetables
to be luxury goods. Rural households were more responsive to changes in own-prices of fruits and vegetables
than their urban counterpart. Fruits and vegetables were “net substitutes” in the rural and “complements”

in the urban.
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Introduction

Fruits and vegetables are rich in vitamins, minerals,
and dietary fiber and are also low in calorie required
for the normal functioning of human body (Uusiku
et al, 2010). The micronutrients supplied
by fruits and vegetables are also vital
for the optimal functioning of the gastro-intestinal
tract as they also enable the body to use other
nutrients required for its normal function like
energy from fats and carbohydrate (Banwat et al.,
2012). Despite the nutritional importance of fruits
and vegetables, their intake is still far below
the minimum recommendation of the World Health
Organization (WHO) of 400g per capita per day
(Ruel et al., 2005; Banwat et al, 2012; Ogundari
and Arifalo, 2013; Pem and Jeewon, 2015) in both
developed and developing countries. It is
estimated that people worldwide eat just 20-50%
of the recommended minimum  (Food
and Agriculture Organization (FAO), 20006).
According to a FAO report (2013), combined
annual fruit and vegetable consumption in Africa
is less than 100kg per person, which amounts
to 250g per person per day. Increased consumption

of fruits and vegetables has been recommended
as a key component of a healthy diet
for the prevention of non-communicable chronic
diseases (Ishdorg et al., 2013; Wang et al., 2014).
Low consumption of fruits and vegetables has also
been ranked the sixth major risk factor for mortality
in the world (WHO, 2012).

Furthermore, in spite of the FAO/WHO ‘5 A day’
message for fruit and vegetable consumption,
a large gap still exists between the recommended
and actual intake and many people worldwide are not
measuring up with the expected quantity or variety
(Krebs-Smith et al., 2010). As reported in a data
from the European Food Safety Authority (EFSA)
database (2013) and the Global Environment
Monitoring System (GEMS)/Food database (2015),
average fruit and vegetable intake is not positively
linked to the status of the country since greater
consumption could be observed in developing
countries such as Uganda and People’s Republic
of China (PR China) compared to developed
countries such as Denmark, Germany, the United
Kingdom (UK) and France. In the United States
(US), mean fruit and vegetable intake was




189.30 g/day and 255 g/day respectively (Centre
for Disease Control and Prevention, 2013). Fruits
and vegetables were consumed in the amount
of 146.81 g/day and 176.96 g/day respectively
in Hong Kong accounting for a total of 324 g/day
(The Chinese University of Hong Kong, 2010),
while 209 g per day and 228.6 g/day fruit
and vegetable intake was reported among
adults (Mensik et al., 2013). In Malaysia, fruit
and vegetable intake was 179 g/day and 133 g/day,
respectively (Izzah et al., 2012).

In Nigeria, empirical evidences indicated
that expenditure on fruits and vegetables has
been very low. According to a report released
by the National Bureau of Statistics (NBS) in 2012,
only 1.39 % and 11.49 % of the total household food
expenditure were spent on fruits and vegetables,
respectively in 2009/10 compared to 20.99 %
and 20.24 % for cereals and tubers respectively.
When disaggregated further, rural households
spent 1.34 %, 11.59 %, 22.58 % and 20.73 %
of total household food budget on fruits, vegetables,
cereals, tubers and plantain respectively, while
in the urban 1.52 %, 11.23 %, 16.92 % and 18.97 %
were expended on fruits, vegetables, cereals, tubers
and plantain respectively. These figures indicate
the fact that in Nigeria, expenditure on fruits
and vegetables is low when compared with cereals
and tubers. However, the major determinants
for the low expenditure on fruits and vegetables
in Nigeria have not been ascertained.

Although considerable number of researchers
such as Akinleye, 2009; Muhammad-Lawal et al.
(2011), Fashogbon and Oni (2013), Ogundari
and Arifalo (2013), had examined the determinants
of food demand/consumption in Nigeria
however, studies on determinants of the demand
for different groups of fruits and vegetables are
scarce. This study also becomes appropriate
from the methodological point of view because,
most studies on the determinants of fruit
and vegetable demand/consumption (Ruel et al.,
2005; Yen and Tan, 2011; Ogunniyi et al., 2012;
Ogundari and Arifalo, 2013; Ohen et al., 2014,
made use of conventional food demand models
such as single demand equations, linear expenditure
systems, Rotterdam model, Transcendental
logarithmic (Translog) model and the Almost Ideal
Demand Systems (AIDS) for analysis. However,
only few studies (such as Mutuc et al., 2007; Tey
et al.,, 2009; Otunaiya and Shittu, 2014) have
attempted using the Quadratic Almost Ideal
Demand System (QUAIDS) to model demand
for vegetables in developing countries. This study
therefore extends the frontier of literature on factors

influencing fruit and vegetable demand among
households in Nigeria. Information generated
from this study will assist food producers/marketers
to identify target consumer groups of fruit
and vegetable items as well as guide policy makers
in formulating public health and dietary promoting
programmes.

Materials and methods

Study area

The study was conducted in South-western
Nigeria between April and May 2013. South-
western Nigeria is one of the six geopolitical zones
in Nigeria; it falls on latitude 6° to the North
and 4° to the South and is marked by longitude
4%to the West and 6° to the East. The zone is made
up of six states namely Ekiti, Lagos, Ogun, Ondo,
Osun and Oyo with a total population of 27,581,992
and predominantly agrarian (National Population
Commission (NPC), 2006).

Source of data

The study made use of primary data which was
sourced from respondents with the aid of a semi-
structured questionnaire administered to household
heads in rural and urban South-western Nigeria
between April and May 2013. Information elicited
from the respondents (household head or spouse)
includes household heads' demographic and socio-
economic characteristics, and household's fruit
and vegetable expenditure using seven days memory
recall. The fruit and vegetable groups considered
were leafy vegetables, fruit vegetables, root
and bulb vegetables, herbaceous/perennial fruits
and tree fruits. The classification was based on that
of Matthew and Karikari (1990) and Pennington
and Fisher (2009). The composition of the fruit
and vegetable groups used for this study can be
found in Appendix 1.

Sampling procedure

Data were collected from selected households
in the study area between April and May 2013
using multi-stage sampling procedure. The first
stage was the random selection of Ogun and Osun
States out of the six states that constitutes
the South-western Nigeria (see Figure 1) for the map
of Nigeria showing the South-western zone
and the selected states). The second stage was
the random selection of 10 Local Government
Areas (LGAs, 20 % of LGAs in the two States)
out of the 50 LGAs (Ogun = 20; Osun = 30) that
make up the two States due to paucity of fund
to cover all the LGAs. The selection of LGAs




per State was proportionate to the size of LGAs
in each State. Four (4) and six (6) LGAs were
selected from Ogun and Osun states, respectively
because Osun has more LGAs (30) than Ogun
(20) (NPC, 2006). The third stage was the random
selection of one rural and one urban community
from each of the selected LGAs. In the fourth
stage, 450 households were randomly selected
from the total number of households in the two
States (1,611,283  households) proportionate
to the number of households in each state
(Ogun = 880,970; Osun = 730,313). Following this,
a total of 246 and 204 households were selected
from Ogun and Osun States, respectively
(see appendix 2) based on the fact that Ogun has
a higher number of households compared
to Osun as indicated in the 2006 National
Population Census figures of the Federal Republic
of Nigeria (NPC, 2006). Sixty percent (60 %)
of the households selected from each LGA were
sampled from the urban communities, while 40 %
was from the rural because it is believed that
households are more in the urban centers due
to prevailing rural-urban migration in Nigeria
(Ogunmakinde et al., 2015). However,
out of the 450 questionnaire administered, only 411
were found useful for analysis due to incomplete
responses.

Estimation procedure

The study employed a two-step estimation procedure
developed by Shonkwiler and Yen (1999) where
the Inverse Mill’s Ratio (IMR) for the various
fruit and vegetable groups were first estimated
from a Probit model and then incorporated
into the demand equation. This estimation procedure
takes into account correction for the possible
sample selection bias created by the presence
of zero expenditure for fruit and vegetable types
reported by some households. In the first step,
a Probit regression was estimated, which determines
the probability that a given household purchased
a fruit and vegetable item/group or not as observed
in the studies of Mutuc et al. (2007) and Tey et al.
(2009).

In the second step, expenditure share equations
were specified as a quadratic extension
of the Almost Ideal Demand System (QUAIDS)
model with the IMRs included as instrumental
variables. If the coefficient of IMR is statistically
significant in the second step, then the sub-
sample of purchasing households represents itself
and excludes non-purchasers from the analysis.
The  estimated model therefore  suffers
from selectivity bias. However, if the coefficient
of the IMR is insignificant, it means there is
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Source: The author generated the map with the help of a cartographer. The figure is a map of the study area highlighting the locations

where the survey was conducted

Figure 1: Map of South-western zone of Nigeria showing the selected LGAs.




no selectivity bias in the data. This means that
the sub-sample of households purchasing fruits
and vegetables are representative of the population.

The Quadratic Almost Ideal Demand System
(QUAIDS) derived by Banks et al, (1996
and 1997) was employed to estimate price
and income elasticities for the households as well
as to determine the factors influencing households’
expenditure on the fruit and vegetable items.
QUALIDS is a rank three budget share system that
is quadratic in the logarithm of total expenditure.
It has the attractive property of allowing goods
to have the characteristics of luxuries at low levels
of total expenditure, and necessities at higher levels.

The QUAIDS which is derived from a generalization
of the Price Independent Generalised Logarithmic
(PIGLOG) preferences starts from an indirect
utility function of the form:
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Where the term [In m-In a(p)] is the indirect utility
function of the PIGLOG demand system (that is,
a system with budget shares linear in log total
expenditure), m is the total expenditure, and a(p),
b(p) and A(p) are functions of the vector of prices
p- To ensure the homogeneity property
of the indirect utility function, it is required
that a(p) is homogenous of degree one in prices,
and b(p) and A(p) homogenous of degree zero
in prices. The In a(p) given in equation (1) has
the Translog form:
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and b(p) is the simple Cobb-Douglas price
aggregator defined as:

b(p)= lf[p:Br (3)
Mp)= i Alnp , where i A,.=0 4)

i=1
Where i = 1,..., K denotes the number of goods
entering the demand model.

Application of Roy’s identity or Shephard’s Lemma
to the indirect utility function (equation 4) gives
the QUAIDS model expenditure share as:

m
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To control for varying preference structures

and heterogeneity across households, we
incorporate demographic variables (2)
into the QUAIDS model (equation 5) through
the linear demographic translating method (Pollak
and Wales, 1981). The expenditure share then
becomes:
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Where z. = (z, . . ., z,) is a set of demographic
variables, w, is the share of group expenditure
allocated to product i, p, is the price of product
i, and m is the per capital expenditures on all
commodities. Also, when the IMRs generated
from the Probit model are incorporated
into the expenditure share equation, it becomes:

a, = C{ﬁéyympj+ﬂfm{‘l(r;ﬂ}+fﬁ!){ln|:afn)]}

38,247 IMRu )

Where a, A, P, y are parameters to be estimated

a. = average value of expenditure share
in the absence of price and income effects.

f = parameter that determines whether goods are

luxuries or necessities
Yy = effects on the budget of item i of 1 percent
change in the prices of items in group j
= price of item j

S

= vector of socioeconomic and demographic
variables

7, = vector of IMRs
u, = error term

As with the original AIDS model, the theoretical
restrictions of adding-up, homogeneity,
and symmetry in the QUAIDS model are expressed
in terms of its parameters. Adding-up requires
2w, = 1, and can be expressed in terms of model
parameters as:
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Since Marshallian demands are homogenous
of degree zero in (p, m),

k
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Expenditure share for each fruit and vegetable
group was calculated thus:

W= )5(‘; = the expenditure share of group G (11)
XG=ZpquGi (12)

X = total expenditure of group G

{DG,. and g, = the price and quantity of ith good
in group G

G =1to 5 (see Tablel)

STATA 13.1 software was used to run the QUAIDS.
In order to avoid a singular covariance matrix,
all the five expenditure share equations were
specified, while the QUAIDS programme
automatically omits one of the demand equations
by itself and recovers it in the course of the analysis
through the adding-up restrictions.

Elasticities were obtained by first differentiating
the expenditure share equation (7) with respect
to In m and In pj respectively to obtain:
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The expenditure elasticity was derived as follows:
iy (15)
;

The uncompensated or Marshallian price elasticity
is given by

u M
elj=;_5lj (16)

where 61.1. is the Kronecker delta which is equal
to one when i = j, otherwise 5!./. = 0. Using
the Slutsky equation, the compensated or
Hicksian price elasticities was calculated and used
to assess the symmetry and negativity conditions
by examining the matrix with elements w, [e]
which should be symmetric and negative semi-
definite in the usual way.

e =e+w,e (17)

Results and discussion
Zero expenditure

When modelling demand using micro data,
it is typical to observe a significant number
of households that purchase zero quantity
of some of the items (or commodities) during

the survey period (Bopape, 2006). A sample
with a large number of non-purchasing households
poses a number of econometric challenges. Table 1
reports the percentages of non-purchasing
households vis a vis the fruit and vegetable
groups. Herbaceous fruits were the least purchased
by rural and urban households followed by tree
fruits indicating that, households irrespective
of their location tend to purchase more of vegetable
items/categories than fruits. However, the values
are higher for rural households compared
to their urban counterparts indicating that, urban
households purchase fruits and vegetables more
than rural households.

Fruit and vegetable group RuralZ(.1§152) UrbanZ(.1E:259)
Leafy vegetables 25.7 14.3
Fruit vegetables 8.6 12.7
Root and bulb vegetables 30.3 29.7
Herbaceous fruits 61.2 42.5
Tree fruits 55.9 359

Note: Z.E stands for zero expenditure. Figures are measured
in percentages.
Source: Field survey 2013

Table 1: Distribution of households with zero fruit and vegetable
expenditure.

Budget shares, quantities and prices

Results in Table 2 showed that on the average,
quantity of fruits and vegetables purchased
by rural and urban households on monthly basis
were far below the WHO recommendation of 12 kg
per capita per month (400g per capita per day).
Itis also evident from Table 2 that, households spent
the largest part of their fruit and vegetable budget
on fruit vegetables, while the least was herbaceous
and tree fruits in rural and urban, respectively.
The reason may be that fruit vegetables were
important items in the fruit and vegetable basket
of the households. Furthermore, prices of most
of the fruits and vegetable groups were higher
in the urban than in the rural resulting in higher
expenditure shares for fruits and vegetables among
urban households. This result supports the findings
of Abdulai and Aubert (2004) which states that,
households in urban areas expend more on fruits
and vegetables relative to their rural counterpart.
Apart from higher prices, the reason could also
be attributed to the fact that urban households
understand the importance of fruits and vegetables
in diets than rural households.




Fruit and
vegetable Expenditure shares (%) Quantity (Kg) Price (N/Kg)
group

Rural Urban Rural Urban Rural Urban
LVs 17.0 (0.18) | 18.8 (0.19) 5.31 5.47 78.65 89.59
t-value -0.973
Frvs 52.0(0.27) | 40.1(0.24) 7.67 9.43 176.99 174.98
t-value 4.455%%*
RBVs 14.5(0.19) | 15.3(0.16) 7.00 5.46 67.93 69.58
t-value -0.440
HFs 7.8 (0.15) 13.6 (0.19) 0.51 2.48 87.48 82.86
t-value -3.401%**
TFs 8.7 (0.16) 12.2 (0.18) 6.07 4.43 45.78 49.49
t-value -1.969%*

Note: LVs = leafy vegetables; FrVs = fruit vegetables; RBVs = root and bulb vegetables;
HFs = herbaceous fruits; TFs = tree fruits; standard deviations are in parenthesis; * and ***, represents
1% and 10% level of significant, respectively; ™ is the Naira, Nigerian currency; US $ 1 = M 158.27

at the time of the study
Source: Estimates of data analysis (descriptives)

Table 2: Expenditure shares, quantities and prices of fruits and vegetables.

Determinants of household demand for fruits
and vegetables

The factors influencing households’ demand
for fruits and vegetables using the QUAIDS model
are presented in Tables 3 and 4. The coefficient
of InEXPD? for rural households (Table 3) is
statistically significant for the fruit vegetables,
root and bulb vegetables and tree fruits equations
indicating that the response of their demand
to increase in expenditure was non-linear.
On the other hand, in the urban (Table 4) only
the coefficient of INEXPD? for leafy vegetables,
herbaceous fruits and tree fruits equations were
statistically significant. Also, IMR was only
significant in the budget share equation for leafy
vegetables in the rural (Table 3) and that of leafy
vegetables and fruit vegetables in the urban
(Table 4) indicating that their inclusion was
meaningful.

Considering the effect of household demographic
and socio-economic variables on fruit and vegetable
demand, results revealed that their effects varied.
Results in Tables 3 and 4 reveals that prices
of fruits and vegetables, access to credit and years
of schooling of household head influenced
household demand for fruits and vegetables
in the rural, while the determinants in the urban
were prices of fruits and vegetables, sex
and years of education of household heads,
household size and access to credit. For example,
in the rural, years of schooling of household head

had inverse relationship with household demand
for tree fruits (Table 3) implying that households
do not necessarily have to attain a higher education
or access more credit before demanding for tree
fruits. This suggests that, households might need
more of nutrition education rather than formal
education. On the other hand, sex of household
head had positive influence on the demand for leafy
vegetables among the urban households (Table 4).
The implication is that male-headed households
demand more of leafy vegetables which conforms
to the findings of Nambiar et al., (2014) in Uganda
that households with male heads spend less on fruit,
compared to those with female heads.




Leafy vegetable Fruit vegetable Root and bulb Herbaceous fruit Tree fruit

Variable vegetable
0.2560* 0.8519%** 0.4445%* 0.0885 -0.6413%%**
Constant
(0.1518) (0.1246) (0.1902) (0.1170) (0.1379)
Price coefficients
. 0.0988**
In Price of LVs (0.0432)
. -0.0696 0.5527%*%*
In Price of FrVs (0.0935) (0.1975)
. 0.0058 0.2782%%* 0.2045 (0.1334)
In Price of RBVs (0.0737) (0.0943)
In Price of HFs 0.0159 -0.1424%* -0.0617 0.0239
(0.0326) (0.0786) (0.0617) (0.0403)
In Price of TFs -0.0508 -0.6178%%** -0.4268%** 0.1654 0.9301%*%**
(0.1410) (0.1763) (0.1400) (0.1025) (0.1743)
Expenditure and Expenditure squared
INEXPD 0.0564 0.2850%** 0.2214%%* -0.0877 -0.4750%**
(0.0805) (0.0817) (0.0768) (0.0596) (0.0468)
INEXPD? 0.0028 0.0320%** 0.0301%*%* -0.0109 -0.0540%**
(0.0089) (0.0108) (0.0077) (0.0066) (0.0072)
Household characteristics
SexHH -0.0041 -0.0039 0.0070 0.0032 -0.0022
¢ (0.0067) (0.0091) (0.0078) (0.0055) (0.0052)
HHsz -0.0003 -0.0001 -0.0002 0.0003 0.0003
(0.0005) (0.0007) (0.0006) (0.0004) (0.0004)
Yeduc 0.0003 0.0003 0.0002 0.0004 -0.0005*
(0.0005) (0.0005) (0.0005) (0.0003) (0.0003)
Aceredit -0.0035 0.0108* -0.0035 -0.0055 0.0018
(0.0046) (0.0062) (0.0054) (0.0037) (0.0034)
IMR -0.0413%%* 0.0121 0.0184 0.0099 0.0009
(0.0134) (0.0181) (0.0157) (0.0110) (0.0099)

Note:*** ** * indicate level of significance at 1%, 5%, and 10% respectively. Standard errors are in parenthesis.

In = Logarithm; LVs = leafy vegetable; FrVs = fruit vegetable; RBVs = root and bulb vegetable; HFs = herbaceous fruit; TFs = tree fruit;
InEXPD = logarithm of total fruit and vegetable expenditure; InEXP? = square of logarithm of total fruit and vegetable expenditure;
IMR = Inverse Mills Ratio; SexHH = sex of household head; HHsz = household size; Yeduc = years of schooling; Accredit = access

to credit facility.

Source: Estimates from QUAIDS model

Table 3: Determinants of demand for fruits and vegetables (Rural).

. Leafy vegetable Fruit vegetable Root and bulb Herbaceous fruit Tree fruit
Variable
vegetable
Constant 0.2090 1.1686%** 1.0426%** 0.7208** -2.1412%**
(0.2869) (0.2938) (0.2850) (0.3166) (0.1684)
Price coefficients
. 0.0987*
In Price of LVs (0.0565)
. -0.0445 0.1314*
In Price of FrVs (0.0426) (0.0698)
. 0.0407 0.0222 0.1497*
In Price of RBV (0.0447) (0.0450) (0.0779)
In Price of HFs 0.0302 0.0880* 0.0885 0.1251
(0.0515) (0.0527) (0.0551) (0.1047)
In Price of TFs -0.1251 -0.1970 -0.3012%* -0.3318%* 0.9552%%%*
(0.1433) (0.1473) (0.1289) (0.1448) (0.1672)

Note:***, ** * indicate level of significance at 1%, 5%, and 10% respectively. Standard errors are in parenthesis.

In = Logarithm; LVs = leafy vegetable; FrVs = fruit vegetable; RBVs = root and bulb vegetable; HFs = herbaceous fruit; TFs = tree fruit;
InEXPD = logarithm of total fruit and vegetable expenditure; InNEXPD? = square of logarithm of total fruit and vegetable expenditure;
IMR = Inverse Mills Ratio; SexHH = sex of household head; HHsz = household size; Yeduc = years of schooling; Accredit = access

to credit facility.

Source: Estimates from QUAIDS model

Table 4: Determinants of demand for fruits and vegetables (Urban) (To be continued).




Variable Leafy vegetable Fruit vegetable Root and bulb Herbaceous fruit Tree fruit
vegetable
Expenditure and Expenditure squared
InEXPD 0.0665 0.0444 0.1079%* 0.1497**(0.0584) -0.3686%**
(0.0562) (0.0587) (0.0532) (0.0309)
INEXPD? 0.0054%** 0.0002 0.0025 0.0067%** -0.0149%**
(0.0025) (0.0026) (0.0024) (0.0025) (0.0017)
Household characteristics
SexHH 0.0126** -0.00680 -0.0060 -0.0076* 0.0078
(0.0052) (0.0066) (0.0048) (0.0040 (0.0059)
HHsz -0.0010%** 0.0004 0.0005 0.0005 -0.0004
(0.0004) (0.0005) (0.0003) (0.0004) (0.0003)
Yeduc 0.0001 0.0003 0.0001 -0.0001 -0.0003*
(0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Accredit 0.0013 0.0046** -0.0002 -0.0022 -0.0034**
cere (0.0018) (0.0023) (0.0016) (0.0019) (0.0015)
IMR -0.0157* 0.0341*** -0.0013 -0.0137 -0.0034
(0.0090) (0.0112) (0.0077) (0.0095) (0.0069)

Note:*** ** * indicate level of significance at 1%, 5%, and 10% respectively. Standard errors are in parenthesis.

In = Logarithm; LVs = leafy vegetable; FrVs = fruit vegetable; RBVs = root and bulb vegetable; HFs = herbaceous fruit; TFs = tree fruit;
InEXPD = logarithm of total fruit and vegetable expenditure; INEXPD?= square of logarithm of total fruit and vegetable expenditure;
IMR = Inverse Mills Ratio; SexHH = sex of household head; HHsz = household size; Yeduc = years of schooling; Accredit = access

to credit facility.
Source: Estimates from QUAIDS model

Table 4: Determinants of demand for fruits and vegetables (Urban) (Continuation).

Expenditure elasticity of demand for fruits
and vegetables

Expenditure elasticity captures the percentage
change in the quantity demanded of a good
with respect to a percentage change in total
expenditure (Tomek and Robinson, 2003).
The elasticities were estimated at the sample means
for the fruit and vegetable groups considered
in this study and were reported in the context
of economic theory, where an expenditure elasticity
in the range of zero and one signifies a commodity
to be a ‘necessary good’, greater than one implies
a ‘luxury good’, while less than zero (negative)
implies an ‘inferior good’ (Adegeye and Dittoh,
1985). As shown in Table 5, expenditure elasticities
for rural and urban households revealed a variation
in their expenditure behaviour. For some fruit
and  vegetable  groups, the  difference
in the estimated expenditure elasticities between
rural and urban samples was quite substantial.
For example, a 1 percent increase in expenditure
will lead to a greater than proportionate increase
(3.25 and 1.59, respectively) in the quantity
of root and bulb vegetables demanded by rural
and urban households, while tree fruits was found
to be negative for both rural and urban households,
indicating that they are inferior goods (less than
ZE€r0).

Fruit and vegetable group Expenditure elasticity

Rural Urban
Leafy vegetable 1.1676 1.1593
Fruit vegetable 1.7456 1.1814
Root and bulb vegetable 3.2521 1.5908
Herbaceous fruit 0.3665 1.6853
Trees fruit -6.2779 -1.3452

Source: Estimates from the QUAIDS model

Table 5: Expenditure elasticities of demand for fruits
and vegetables.

Compensated and uncompensated
and cross-price elasticities of demand

own-

The uncompensated demand also known
as the  Marshallian demand  represents
the conventional market or individual demand.
It implicitly combines both income and substitution
effects and in this case, income is held constant
while an alternative approach to demand is
known as the compensated or Hicksian demand
which compensates a consumer for price change.
That is, when the price changes, consumers
receive compensation that allows them to remain
on their original indifference curve. Generally,
Marshallian estimates provide better measure
of the responsiveness for any particular good
to changes in its own price than to the changes
in the price of other goods (Alam, 2011).
The Hicksian elasticities is known to provide better




estimates of substitution effects between two food
categories, devoid of the income effect (Bundi
etal., 2013).

Compensated and uncompensated own- and cross-
price elasticities of demand are presented
in Tables 6 and 7. The results in Table 6 and 7
revealed that all the uncompensated
and compensated own-price elasticities, as shown
in the diagonal matrix displayed appropriate
negative signs, indicating the inverse relationship
between prices of a commodity and its demand.
This finding is consistent with economic theory.
The uncompensated own-price elasticity estimates
for rural households in Table 6 revealed that leafy
vegetables and herbaceous fruits were price-
inelastic in absolute terms (less than one), implying
that their demand was less responsive to changes
in own-price. The uncompensated own-price

elasticity for other groups was price-elastic, while
in the urban all fruit and vegetable groups were
price-inelastic (Table 7). The implication of these
results is that, demand for fruits and vegetables
are more responsive to changes in own-prices
in the rural and lesser in the urban. On the other
hand, the uncompensated cross-price elasticities
are mostly positive (Table 6) in the rural area
indicating that most of the fruit and vegetable
groups considered were net substitutes, however
the reverse was the case among urban households
(Table 7) indicating complementary relationships.
Similarly, the compensated cross-price elasticities
for rural and urban households were mostly positive
(Table 6 and 7) indicating that most of the fruits
groups were net substitutes in both rural and urban
areas.

Fruit and Fruit and vegetable group
vegetable group LVs FrVs RBVs HFs TFs
Marshallian/uncompensated elasticity
LVs -0.4610 -0.7184 -0.1417 0.1190 0.0237
FrVs -0.3209 -1.2797 -0.2260 -0.1676 0.2081
RBVs -0.5305 -2.1907 -1.9263 -0.0891 1.7400
HFs 0.5525 0.6961 0.6544 -0.9051 -0.5394
TFs 1.7000 6.0734 2.1500 0.8297 -4.0368
Hicksian/compensated elasticity

LVs -0.2627 -0.1113 0.0273 0.2103 0.1256
FrVs -0.0244 -0.3722 0.0266 -0.0311 0.3605
RBVs 0.0219 -0.4999 -1.4557 0.1653 1.1300
HFs 0.4903 0.5055 0.6014 -0.9337 -0.5714
TFs 0.1806 2.9400 1.3000 0.3386 -4.5847

Note: LV = leafy vegetable, FrV = fruit vegetables, RBVs = root and bulb vegetables, HFs = herbaceous fruits, TFs = tree fruits

Source: Estimates from QUAIDS model

Table 6: Own- and cross-price elasticities of fruit and vegetables (Rural).

Fruit and
vegetable group

Fruit and vegetable group

LVs Frvs RBVs HFs TFs
Marshallian/uncompensated elasticity
LVs -0.5331 -0.4855 -0.0129 -0.0339 -0.1035
FrVs -0.1556 -0.9196 -0.1620 0.0472 0.0083
RBVs 0.1125 -0.6755 -0.7461 -0.0028 -0.2844
HFs 0.0232 -0.3396 -0.2346 -0.8023 -0.3487
TFs -0.3754 1.7079 0.4967 -0.3196 -0.1234
Hicksian/compensated elasticity
LVs -0.3149 -0.0203 0.1640 0.1237 0.0379
FrVs 0.0669 -0.4454 0.0182 0.2077 0.1524
RBVs 0.4120 -0.0370 -0.5034 0.2133 -0.0904
HFs 0.3405 0.3368 0.0225 -0.5733 -0.1432
TFs -0.6286 1.1680 0.2915 -0.5024 -0.2875

Note: LV = leafy vegetable, FrV = fruit vegetables, RBVs = root and bulb vegetables, HFs = herbaceous fruits, TFs = tree fruits

Source: Estimates from QUAIDS model

Table 7: Own- and cross-price elasticities of fruit and vegetables (Urban).




Conclusion

This study addressed the question whether there are
any disparities in fruit and vegetable expenditure
behaviour between rural and urban households
in Southwestern Nigeria using primary data
collected between April and May, 2013. In order
to correct for zero observations, a two-step
estimation procedure developed by Shonkwiler
and Yen (1999) was adopted. A Probit regression
was estimated in the first stage, while the quadratic
almost ideal demand system model was estimated
in the second stage. Results show that the quantity
of fruits and vegetables demanded by households are
far below the WHO’s minimum recommendation.

as prices of fruits and vegetables, and household
heads’ years of education and access to credit
play important roles in rural households’ demand
for fruits and vegetables. On the other hand, urban
households” demand for fruits and vegetables
are influenced by household size and household
heads’ sex, years of education and access to credit.
All the fruits and vegetables were considered
luxury goods among urban households, while it is
a mixture of luxury and necessity goods in the rural.
Tree fruits were considered ‘inferior goods’ in both
rural and urban households. Rural households were
more responsive to changes in own-price than their
urban counterparts, while most of the fruits and

Also,

socio-demographic

vegetables were net substitutes among rural and

characteristics  such urban households.
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Appendix

Category Disaggregates of fruits and vegetables

Leafy vegetables (LVs) Green amaranth, slim amaranth, celosia, corchorus, and Fluted pumpkin
Fruit vegetables (FrVs) Tomato, okra, bell pepper, red pepper, and egusi melon

Root and Bulb vegetables (RtBub) Onion

Herbaceous/perennialfruits (HerFr) Banana and pineapple

Tree fruits (TrFr) Citrus and mango

Source: Compiled by author based on the classifications of Matthew and Karikari (1999) and Pennington and Fischer (2009)

Table A.1: Construction of fruit and vegetable categories.




