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ABSTRACT

There were no recent documented studies that exnmmed cowpea dempnd at liner levels of disagperegation
and at regional levels, Therelore, this study imvestigated Household demand for convpea i Nanna, Niger
State, Nigena, The study obtamed o cross sectional data on consumption expenditure by households for
varietes of convpei through a struetured questionmmre. A st fied mndom samphing based on income
groups wis used o seleet 120 1':.':'-'-i.‘l_r.'llli.h.'lll‘-'- from Minna and the data were amadvsed wsimg the Adimost
ldeal Demand system (AlDs) model. Estmates of the AlDs model indicated that the expenditure
parnmeters were all negatively related 1o thew respective expenditure shaves at — 0231 oy white cowpea,
- L1174 for brown cowpea and — 001527 tor green bean, Beans vanieties were all nomal goods with
expenditure elasticities of 0,98, Marshallan own price elasticities of beans varteties are price inelastic
while TheRsian cross price elasticity revealed beans vaneties as ¢lose substitwtes, Tt was reconmmended
that investment should be trgeted wowards improvement i the production of cowpea especially all vear
round. The significant level of own price elasticity i all vanetes, suggest the necd Tor domestie Tood
policy interventions that promote price subsidies, |

KEYWORDS: Almost ldeal Demand Model, Expenditure Elnsticity, Marshallian Elasticity, Hicksian
Elnsticity and Cowpen

INTRODUCTION prices and income  changes.  This
Cowpen is o global legume of itormation has been uselul in designing
Africa, 1t s culuvated around the world foad policy and research needs [or various
primarily as a pulse, but also as o vegelable consumer categories (Jung and Koo, 2000:
(for both grains and the green peas) as well Abdulai and Auberta, 2004). They also
as a cover and fodder crop (Faye, 2005). provide iformation tor policy analysts in
Davies ¢f al,, (2005) and Jalterson (2005) understanding the pattern of” growth of the
observed that cowpen is an ancient crop Natonal  food  consumption,  Specilie
whose cultivation began in African more country elasticities are influenced by both
than 5,000 years ago. Faris (2003) reported the level ol income attnined and  the
that 1t ongimated from west and central quuntities of food that are currently eaten
Alrien and was cultiviated mostly by poor by the consumer. Estimation ol complete
farmers in dry savannah of tropical and demand functions is very uselin] not only in
Central Africa. According 1o Tolern (2006) obtaining price elasticities, but also in
cowpen can be consumed i two forms in getting reliable estimates of expenditure
Nigerna,  vegetable and gramn  forms. (income) elasticities (Dawoud, 2005).
Vegetable cowpen s used fresh in the The  mensurement o these
denived savannah rainforest belt while the elasticities 15 required for the design ol
gram  cowpea i mostly grown in the many  different  policies,  for  example,
chmate of the North than in the humid itellhigent  poliey  design Tor indirect
south (Agrawal, 2003), txation and subsidies requires knowledge
Demuand 1|1L-{'|;.:..- has been WidL"l}‘ ol these clusticitics lor tixable
apphed o determine individual  or commodities (Deaton, 1987) Howschold
household consumplion hehaviors. expenditure on [ood s inluenced by a host
Demand elasticities provide  valuable of  factors  which  include  disposable
mformation on how consumers reacl o mcome, avatlability and price ol lood,
17
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culture, lasie el preference,
region'location, price of other substitutes
and scasonality, These [actors comtribute 1o
signilicant varintion on food expenditure,
among households (Thralim, 20144,

Nigerians suller from @
combination of protein-enctpy
malnutrition, boosting consumplion will (o
A long way in mitgatmg problems of food
mgecurity, malnutrition ete. The demand
for protein in diets of most consumers
comes from hivestock or ¢crops, However, as
a result of the increasing need for protein,
livestock  protein based  products
unfortunately  are  highly priced  with
products such as chicken, fish, pork cic
classified as luxuries especially in sub-
Saharan Africa (Bett e al., 2012). As a
result of this most consumers in Alvica
resort to mecting their protein needs from
crop based products such as cowpea and
soybeans (Avinde ¢f al, 2002). reported
that cowpea as a food source provides the
cheapest protein supplement to the urban
and rural poor in Nigeria. Similar study
carried out by Faith er af., (2011) in Niger
State, showed that the eating habus of
consumers it the study area revolves round
cowpea consumption in many forms either
through direct  cooking of cowpeas,
processing into bean cakes, bean pudding,
dumplings, as components of other meals
such as in cowpea soups, rice and beans
among others. The versatility of cowpea in
this respect makes it a component of the
food consumed i many households
(Ayinde, 2005).

The demand for cowpea in the
West and Central African (WCA), 18
increasing because of high population
erowth from both urban and rural areas and
also because of poverty and the demand for
low cost food (Coulibaly and Lowenberg-
Deboer. 2002: Ayinde, 2005). According Lo
Lowenberg-Deboer (2010) the demand for
cowpea in West Africa is very high
particularly in Nigeria. Cowpea as reported
by Akibode and Meredith (2011) is the
most consumed pulse ¢rop in Sub- Saharan
Africa. accounting for about 72% ol total
pulse consumption as at 2006/2008.
Additionally, Nonanyelugo of al., (1985) in
Ibratiim (2014) reported that, Nigena is the
largest consumer ol cowpen in the world,
Urban people, particularly the urban poor,

18

Faid i Dyue Py [ 1
‘benelit  from cowpea because o oy g
relatively low-cost, ngh protem food

Studhes |'|}" Akmtola and Ui_]{].h.
(2002). Baba ¢f al, (2010} and Udoh ey wl,
[IZUI}] lmve hemg corried out on foad
demond in different parts of  Nigeria,
hiowever there are no recent tlrn;un‘u:rﬂtcl
studics that examines cowpea demand |
finct levels of disaggregation and a
repional  levels, To come up with
approprite food pohicies that will improve
access 10 cowpea it is essentinl 10 gain a
thorouch knowledge of the determinants of
mm-pu; demand. Insights into changes in
consumer’s expenditure caused by changes
in price and incomes are key _i nformation
for this knowledge (Ibralim, 2014)
However, this can only be achieved
through econometric analyses. The purpose
of this study is to estimate the expenditure
share of bean varieties in houschold budgert;
Ac-determine the effect ol cowpea price on
expenditure share of beans and to estimate
the expenditure and demand elasticities of

cowped.

Analytical Framework for AIDS Model

Estimation
This study emploved the Almost

Ideal Demand Model system (AlDs) for its
estimation, The AlDs model 15 based on the
consumers’  expenditure  function; it
expresses the budget share of a given
commodily as a function of total
expenditure and price. This study following
Faye (2005); Baba, Gom and Umar (2010).
Bett of al,, (2012) Udoh et al.. (2013) and
Ibralum (2014) used the second stage and
own set of cowpea prices. Following Faye
(2005); Baba, Goni and Umar (2010), Bett
of al, (2012) Udoh ¢ al.. (2013) and
Ibralim (2014) the model was used to
estimate the expenditure elasticity, the
 Marshallian  price and Hicksian price
clasticities,

METHODOLOGY

| This study was conducted in Minnd
Niger State of Nigeria. Niger State falls
within latitudes 6" 30" to 11° 20" North aong
the equator and longitudes 27 30" to 10" 30
East of the Greenwich (National population
commission NPC, 2006). A stratified
random sampling was employed based on
the income groups of respondents. The
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respondeniy Questionngire Wiks

ndmmialr.:ermi o ¢hieit int ‘
: ¢chei mtormation o .
respondenys, | e

Almaost I[IE-;]I

Den
model and system (AlDy)

The Alpg moglel |
. : according 1o
Deaton Muellbauer (1980) was employed

(o stmate the effegr of COWpea price on
expenditure shape of beans citegory,
'he mode| is specified as follows:

Wi

— 3 ] i
: Z;”" LogF; + BiLog (X/p )

+Zﬁijﬂs (1)

Wi = Expenditure share associated with the
i" good in N/kg.
¥ij= Slope coefficient associated with the
i"zood in the i" expenditure share equation;
P; =Price of the i good (price in M/kg paid
per  houschold for a particular bean
category/ quality)

= Total consumption expenditure by all
households on various qualities of beans in
Mk
Fr= Stones price index = Y wi logPi
Ds = economic factors; disposable income
and household size.
oy, 5 yij and dij= Parameters o be
estimated

Expenditure clasticity

The expenditure elasticity was
employed following, Faye (2005); Baba er
al., (2010), Bett et al., (2012) Udoh et al.,
(2013) and Ibrahim (2014).

Ei___ e {ﬂi.{wi}

Where |
¢; = Expenditure elasticity of beans item |
B = Expenditure coefficient of beans item

|
w; = Budget share of beans item 1

Marshallian (uncom
price clasticity

e Maeshalling Mice elasticity
conditionnl  un tilepgonies ol beans
EXpentiture wis employed lollowing, Faye
(2005); Bubu er of., (2010), Bew ¢ af.

(20012) Udah or al., (20013) aind Ihrithim
(2014) .

f
E!r}l - ﬂl_“w!_,d'”

Ill"f Wy

(5)

pensated) or Own

Where

(= Marshallinn price elasticity

Vi = Price coelhicient of beans calegory
Wy = Budgel share of beans item |

Wi = Budget share ol heans item |

Bi = Expenditure coeflicient ol beans ilem
|

dij = 1,when 1 = j, otherwise dij = 1)

Hicksian (compensated) or Cross price
elasticity

The Cross price clasticity was specified
using Slutsky equation. Following, Faye
(2005); Baba ¢t al. (20100, Betr wr al,
(2012) Udoh et al., (2013) and Ibrahim
(2014) : ey = el +
L

(4)

Where

e(i= Hicksian (compensated)  price
elasticity

e{; = Marshallian price elasticit y

W; = Budget share of beans item

e; = Lxpenditure elasticity

Restrictions of the AlDs model are; Adding
up=ai=1: Homogeneity = 2 yij = 0:
Symmetry = yij = yji

RESULTS AND DISCUSSION

Sociveconomic  Characteristics  of
Households

Socioeconomic characteristics
differ significantly among households and
have strong inlluence on food deémand.
Such factors include level of income, price
of fO6H, culture, taste and preference
location, and season and household size
(population). The SOCI0-LCONOMIC
characteristics examined included gender,
age, number ol years of education, and
household size.
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e findings from Table 1 show
that 63 339 of the respondents wire mitle
whitle 30076 were [Cmales, implying a
domimance of males as houschold heads.

Res Valid Mo 2 J07Y

This reflects same situations and positions
across comununities worldwide, due {4
culturally constructed statuses;

Lable 13 Socio-economic characteristics of respondents (n= Izmﬁ;nﬁ:mu ¢ (%)
b arnabes - ]-'m_:ruunq.f £ -
Laenidee 3,33
Ml A 2;&{;
Pk H )
Fdal 120 o
A
2650 39 iﬁg
1 4 50 4
A% 5 29 24,16
&Y P .67
Tl 120 Hedb
AMaean 36
Education (Years)
Lt Prnnany : - :;E
T2 Sevoidany) 5 33: jj
L3 18 Tertiany) 100 8 13
=18 Post ety 1 mﬁ 00
Tiowal 120 '
AMean 16
H hold si
P g * 48 73.33
e 29 24,17
.1 3 2.50
Tl 120 100:00
AMean 6
Marital Status 98.33
Mamed 118 1.67
Single 2 100.00
|l 120
souree. Field Surves . 20H
knowledge which can impact on a

Roles and relanonships between men and
women  nstituted  through  religion,
soctocconomic,  legal  and  political
armangement. his finding corroborates thai
of Babu, (20071 on household consumpnion
studies i the North Eastern purt ol Nigeria.
Ony the other hand, results of studies rom
the South EBasterm part of Nigeria s at
varance with ﬁ!‘ii.‘]it’lgf- of Uli}*::m:mwa '
al.. 2008 and Onyemauwa, 2010,

Findings also reveal that majority
of the respondents (74.17%) were within
the age range of 20-41 vears. The mean age
of the respondents was 36 vears. This
indicates that mgoray of the respondents
were in their acive age and very matured 1o
take correct consumption decisions and
support the demand for food in their
respecinve households.

I he level of L‘iilll:ﬂl.i:,‘ln m respect 1o
number of years of educational atginmen
reflects  the  atamment  of  increased

20

consunier’s consumption behaviour. The
results indicated that all the respondents
(100%). had acquired one form of formal
education or another, Majority of the
respondents (83.33%) had 13-18 years of
formal education. The mean number of
years of education was 16 years, this
suggests that majority of the respondents
had tertiary education. By implication, the
number of vears ol education offers
Opportunity for respondents to earn higher
Income and probably consume more food
This plays significant role in determining
household food demand.

. The result of the study shows tht
majority (73.33%) of the respondents had
household sizes of 1-6 persons. This range
SUPPOrLS similar results by Baba ef -
(2010) for Borno State (Nigeria). The mear
size of the household was 6 PEFSONS. s
;ﬁ"h supports findings by Mulammat
-awal and Balogun, (2007) from h'-'.*-ur:u:'lmhi
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consumption ¢

§ . - -
households Bctesin Kw

ara State. Larger
CXpected 1o he

Mereases . ¢
compelied 1p adjusy  (SIEPL g

patiemn o
commodities a])

their consumphion
relatively mexpensive
things been equal,

Effect of Cowpey p Y
Share ¢EBosy rice on Expenditure

Estimates of AlDs Model

'he estimated parameters of the

:;L]_DS dnli:uirel AT given in Table 2. The
I:pen enl vanables are the expenditure
shares of each variety  of beans i.e.

(Wi, wiandw,) for white. brown and green
beans.

Thc independent variables are the
SN SIS Fﬂ“i'-‘lliﬂ_r vaneties i.e. the
logarithms o  price  of  beans
(Vi1. Yizandy;s). the expenditure effects i.e.
(the logarithms  of total expenditure
deflated by the stone price index the i°s)
and the economic factors aij i.e. household
size and disposable income. The diagnostic
tests revealed R values of 0.44 (for white
beans); 0.55 (for brown beans) and 0.50
(for green beans). This implies that
449%,.55% and 50% of total variability in the
expenditure shares of white, brown and
green beans respectively, are jomtly
explained by the specified independent
variables in the model. The F-statstics at
14.80. 23,88 and 18.93 were all statistically
significant at 1% probability levels. This
sugoests that the respective R~ were
significant and the results atfests 0 the
overall goodness of fit of the AlDs
specified regression model. |
Estimates of the regression
analysis revealed intercepls of 11].'154&,
0.3131 and 0.7130 for the three vanelies _uf
beans respectively. The own price of white
cowpea (y;;) and price of brown cowpea
(yiz) were positively related tr;a_ their
respective expenditure shares (I ;,j{ and
(I¥j) and these were significant at 1% and
59, level of sigmficance. It can be
suggested that the own pr?s:_:: of \j.*hm: and
brown cowpeas have significant mﬂum;:
on their expenditure shares. This could
adduced to its availability and close
substitutability availing households  the

. , ed
opportunity to  makimng inform

consumption decision, Whiﬂh_ﬁm‘:‘ﬂf'ﬂhlﬂ'

affects the expenditure shares.

21

The real income or expenditure parameters,
(i's) were all negatively related to their
respective expenditure shares at -0.241, -
O 1174 and -0.1527 and were significant at
1% level Positive expenditure parameter
mdiciates that an imerease i ancame will
imcrease the budpger share, while a negative
expenditure  parnmeter ndicates  that an
increase in income will decrease the budget
share.

The findings here reveal negative
magnitudes which implies that the amounts
pur{:hn:cd for these vaneties ol beans
dechine with an ncome  Increase
Additionally, this indicates that there is less
proportionate increase In consumption of
these cowpen varieties as INCOmMe INCreses.
This finding does not agree with that of
Faye (2005) from her studies in Senegal,
where expenditure parameters  were
positive at 0.58 for cowpea, 0.11 for white
beans, 0.23 for green beans and 0.08 for
small peas. This implied that as consumers’
income increases budget shares for these
food products will increase. This was
attributed 10 the devaluation of the Franc
CFA currency and the change from
imported beans to locally produced beans
in Senegal.

This finding suggests  that
consumers will reallocate their cowpea
budgets from these three beans vaneties as
income increases and probably move
towards other protein producing food
products such as meat, chicken eges
etc.The coefficient of disposable incomes
at 8.19e-07 for white beans and 3.70e-07
for brown beans varieties., were positively
related 10 their respective expenditure
shares and were statistically sigmiticant at
1% level of significance. This finding
reveals that an increase in disposable
imcome will increase the expenditure share.

The coethicient of household size
parameter at O.104 for white cowpea,
(1LOO79 for brown cowpea and 0.0025 for
green beans; were positively related 1o the
respective expenditure shares. They were
also statistically significant at 1% level of
significance. This suggests that household
size plavs an important role as a demand
shifter in household’s consumption of
white, brown and green beans respectively.
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This finding agrees with thal Ini:
Udoh er al. (2013) were louschold size

(e household size has an effect op g,
consumption of food products iy Zenery|
which varies depending on the composijiq,

o A |
and ncome were sigmhbeant demand of the household member ,
shifters. However, Deaton and Muellbauet
(1986) in Bett o al., (2012). n:]mrh:d that , = .
f
. . : DS Model L
Iable 2: Regression estimates obtained from the Al ) |
: - I.II iy . “ﬁl R- F*‘HEITE:]? I:
Weighted i1 ¥ iz Via (Hisize) (s L
shares of meonel F
.__ = 0104 8.19¢- 07 044 14305 |
— - _ 0224 -0.124] b a
::,,.h;w SO (i ?1:.;} ff.. 122? ?ﬂ,lﬂ (g01)* (349t (334 &
L
Brown cowpes 03131 00288 0.0886 a.0682 -0 1?F1"* {uj?j‘};}?"“ ff‘g;#:_ 0.55 23554 {6
(wy) (05%) (2085 (0.70)  (-10.56) | e
f
Greenbedns 07130 00887 00004 - - (11527 0.0023 | *E’E"'“?f ) 0.50 1893 I
(W) 078 (1.85) 00352 (93m*** (0.72) (6.93) _
| (-0.24) 2
Source: Field survey, 2014 "'
Figures in parenthesis are t-ratios. Level of significance at *** 1%; ** 5% and * |
. i C I
Expenditure and Demand Elasticities of Marshallian (Uncompensated) or Own
Cowpea Price Elasticity
'he concavity or negativity |

Expenditure Elasticity

The expenditure  elasticity
measures the responsiveness of consumer’s
expenditure on food with respect to change
in income. The results in Table 3 reveal that
the expenditure elasticities of all varieties
of beans were positive an indication that
they are all normal goods. Additionally
results show expenditure elasticitjes ﬂ“EﬁS‘
Ell}l-al‘ﬂ one 1.e. 0.99 for all varieties eslimated.
compes and e barm e O
By implicati - o normal goods,

y imphcation these findings :

as mcomes of the consume
households tend 1o ex

normal necessity t
luxury commodiyy.

constraint from utility theory implies that
own price or uncompensated demand
elasticities are negative only (Baba, 2007)
 Tkeresult presented in Table 3 satisfies this
theoretical condition. Own price elasticities
from Table 3, had the correct signs and
ranged from — 0.84 for white cowpes, -

0.89 for brown cownea and - 0.84 for green
beans. This 1 | gr

Price inelastic. The implication of this

that g Proportionate fall in their prices will
lead t,ﬂ a less than proportionate rise i
'-'-]l.lElﬂlH}: demanded. Similarly, *
Fﬁ’;}ri:nrtmnale r_ise in price will lead toa I#_

Proportionate  fall in  quant®

Sﬁw:?“d[:d' The result affirms further tha
1 |

£00ds,
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Hicksian l'(:umpfnﬂled] or C

Elasticity (&ij) rous Price

they arr:lﬂ_ measure of substitution clfecty of net
ncome {Baba, 2007 and Molina, 1994) Resuls

in Ta_h!!.: ;5., presented pﬂr':tl.ll"l:“l.: i;rif-.-.*, = '5
elasticities forall beans varietjes By imﬁlica]:l.?Lc
it shows that the catepories of beans rev::i
substitution effects. Similar studies carried out in

Senegal h}' ]"H]’E. (20005 ) indhcated crimn effects of
heans categories as substitutes and completnenits
respectively The Nindings  of 1 20M)5)
suggests variability in consumer sy preferences.,
hence the capacity of beans accepted s heth a
complimenmt  and  substpute  respectively
However, irespective of the differentiation on
beans by testa colour from this study, the utility
derived hy consumers appears (o remain the
same, yet consumer s preference of beans reveals

close cross eflects

Table 3: Expenditure elasticities (4.1 . o :
A : ;i Marshallian (Uncompensated) or ()wn price elasticity (g,,) and
Hickstan fLﬂmptﬂHIEdj ar Cross price Elliﬁtily () pe J price LA

_[._';qlg giries of Beans Expenditure Flasticitie

{ran Price Elastcity Cross Price Elaston

._“']'Hl't‘ 'f'F.IL'-’[J-E-H (L5957 1) H.F 12 =)
Brown [;:-w;wa (1,9906 ..u'.g:; 32 =Ty
Green Beans 0.9%3 . 4.
Surce; Facld survey, 2014 —— = - ST
Parameter Estimates and Test of Homogeneity Table 4, results revealed that the
Any analysis of a demand function is respective  values of 2yt for respective

equations were 00,1470, (.1856 and 0.1239 which
were all gpreater than 0, thus rgecung
homogeneity (Gustovsen and Rickertsen, 2003,
and Keller, Warrack and Bartel (1993). This =
usual in literature and is consistent with earlier
results of Blanciforti and Green (1984), Merzos
and Donatos (1989), Molinz (1994), See,
Batterham and Bartel (1994), Abdulai er al.
(1999 Gustavsen, and Rickertsen (2003). One
of the reasons that may lead to the rejection of the
restrictions is the neglect of habit effects in the
specification of demand equations (Mergos and
Donatos, 19%9).

restricted, in that it, must be single valued, with
gach set of prices and income corresponding to an
individual set of goods. Additionally, functions
gre homogenous of degree zero, meaning that a
change in all prices and income in the same
proportion will leave the quantity demanded
unchanged. The development of flexible demand
systern 10 which the Almost ldeal Demand
System  belongs, enables the imposition and
testing  of the perennial  demand theory
restrictions  of homogeneity and  symmetry.
Homogencity was tested in this study.

Table 4: Parameter estimates and test of homogeneity

Items o [’ 3 v, F-statistics P-values R-square
“White cowpealw, 0,1846 01241 - 01470 14.80 0.0000 0.4400

Brown 0.3131 -0.1174 0.1856 23.88 0.0000 0.5591

cowpeaiw))

Green  beans 0.7130 -0.1527 0.1239 18.93 0.0000 0.5013
wy) =

Source | oielid stifvey, 2014
From estimuted function Table 3

Following the positive expenditure clasticities
computed it was coneluded that the category of
cowpea studied are all normal goods. Given the
negative values of own price clasticities, it can be
concluded that the varieties of cowpea studied are
price inelastic. On the cross effect analysis, the

CONCLUSION
Fxpenditure para
inehes  were “ﬁgﬂtivcl
eipective shares indicating that an '"ET .
"-*'Pt.!l'ﬂjl“.lﬂ.' I']-ill"':”“ﬂlur L'I'f-r I'T:ipul:ll'-"L
“tegary wall  reduce their budge

meters of all beans

y related 10 their
ease in the

beans

shares.
23
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varieties ol beans studied exhibited substiitunon
effects.

RECOMMENDATIONS

Recommendations from these lindings
reveal that policy initiatives through mvestment
should be targeted towards improvement and
mvestment  in the  production  of  cowpea
especially all year round. The significant level of
own price elasticity in all varicties. suggest the
need for domestic food policy interventions that
affeet price (price subsidies) to consumers and
markelers respectively.
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