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* Abstract: The study investi
ated the De e—
State, Nigeria. The study gnifm_,ﬂd ; i; ;Tf{”d 'f"""{"’~‘”_u"':f”f' consumer preference of cowpea attriButes in Niger
and respondents for ;};E; study *:.1 larkets {'ﬁ; ;” ‘:g‘i} Stratified and Svstematic random sampling to select markets
: ; V. S Selee €¢ were ; : : done o ) s . . &
market in Tafa (transitory region) and e Nontagora market in (production region), Sabon Wyse

pr ice f’qz i« f’!{'y in fﬂrmﬂﬂlﬂn Were Dbfa‘;”&.d }r Vil !’Hi.i’u market h.’i‘ ( consumption re Zion), lime series data f or the
* catly, randomly selected retailers in each market for 12 months. Data were

analyzed using the Hedoni R
prgﬂ':;'um for fddfffﬂngf ;::; ;ﬂjfi};?:j;;ﬁg £ ‘;?5 ; Zﬁ’ ifﬂafvh revealed that consumers were u:u‘h’fng to pay a
N21.42 and N11.90 from different markets est; . dr ough lesta texture at N40.64 and white eye color af
prices for bruchid/insect hole s smafe_ On the other hand consumers were ready to discount
bon W ECE e amage at ¥1.00, white testa color in Kontagora market at N17.73: N40.90 in
Sa on Wuse market and N¥46.66 in Minna market. Recommendations Jrom this study included the r;ec'd fér the
provision C’f bet ff?f‘" storage media such as the triple hermatic storage sacks, to market participants to reduce the
number ' of insect infested beans. Most preferred qualities of cowpea such as grain weight, rough testa texture
and white eye color should be disseminated to breeders to come up with varieties encompassing these qualities
Key words: Demand, Consumer preference, Hedonic model and cowpea attributes |

1. Introduction

Demand theory has traditionally been based on the fundamental precept that a product or service
generates utility. Hence, utility theory has been used to analyze consumer choice of a good or a service based on
price and a budget constraint. In the case of food products, the price a consumer is willing to pay maybe a
function of the marginal implicit prices that an individual is willing to pay for each nutrient (Faye, 2005).
According to Lancaster (1966), utility is derived from the properties or characteristics of goods. He suggested
that consumption was an activity for which goods and services singly or in combination, are inputs and a
collection of the characteristics is the output. Lancaster’s theory of demand for characteristics plays a crucial
role and lays the necessary conceptual framework in the development of modern hedonic demand analysis.
Applying the Lancaster’s theory that consumers purchase goods because of the utility derived from their
characteristics or attributes, economists have applied Lancaster’s theory to agricultural products. Through these
they have also developed hedonic approaches for exploring price-quality relationships to estimate the implicit
values of product characteristics (Ladd and Martin 1976; Ladd _ﬂﬂd Suvannut 1976; and_ R_usen. '974]_- T}I“’
underlying assumption in the development of the hedonic model is that products can be distinguished simply

and uniquely by their characteristics. Thus demand for various desired characteristics can be derived from

for a product. As a result, marginal or implicit values can be estimated for each

consumer willingness to pay ained in the eoods

attribute at the observed purchase price, which is linked to the number of characteristics cont
purchased. : : : T C dities
Accordingly Huang and Lin (2007) stated that the hedonic approach 1s a dlSﬂggrgtE;::;‘:lii ;Zg;f::;mm .
into characteristics and the estimation of implicit priees Sor ymiis 4 e Cgm}??tﬁi:z:;fjmiws contained in that
of the relationship between prices paid by consumers for a product and the quatity T

product can be used to interpret these marginal values in monetary terms;j R —
Nnanyelugo et al; (1985) and Mcwatters et al; (1990), reported that N1g

: . food source provides the cheapest
of cowpea in the world. Ayinde et al; (2002) reiterated that cowpea asb a t;?tltln ;Dst ruraFl} N o ne 076
protein supplement to the urban and rural poor in Nigeria. The eating hff IES e cowpeas, processing into
revolves round cowpea consumption in many forms either through direct COOKINg

Nigeria (Ayinde, 2005).
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Inspite of the prevailing level of consumption of cowpea and its versatility, information «

attributes/characteristics most preferred by these consumers is not available from r.:u‘rlif.:r I‘L“il:'druh] u::l k'«':“ll'lWPEﬂ
study area. Knowledge of quality factors that commands a price premium or provokes a prilc:c diu;r.:{;-ur:t h lﬂ‘ tihe
presently lacking in the study area. The main objective of the study is to determine the r.':i“fi:.:ut of iifw{;)zj

attributes on price through a price-quality relationship approach.

II.  Materials and Methods

This study was conducted in Niger State of Nigeria. The State’s capital is minna and it comprises of
twenty five (25) local government areas grouped into three agricultural zones: A. B and C. Niger State falls
within latitudes 6° 30' to 11° 20' North and longitude 2° 30" to 10° 30" East. The State is located in the Southern
Guinea Savanna ecological region of Nigeria. The study area experiences two distinct climatic seasons in a year,
the (rainy and dry seasons) respectively. Rainfall is steady and is evenly distributed falling usually between May
and November, varying from 1,100mm in the North to 1,600mm in the South, peaking in August.. The dry
season commences in November and the relative humidity could be as low as 14%- 40% between December and
January and as high as 66%- 88% in the rainy season. The maximum temperature does not exceed 37°C, and is
recorded between March and June; it covers a land area of 86,000 km* which is about 10 percent of the total
land area of the country (Niger State Agricultural Development Project, 2002). A multistage stratified and
systema’{nc ran::jnm sampling technique was employed. Firstly, the markets were stratified on the basis of
production regions, transitory and consumption regions. Secondly, one (1) market each was randomly selected
from the production zone, the transitory zone and the consumption zone giving a total of three (3) markets. Data
were collected from retailers, in the following three markets, modern market in Kontagora (production region),
Central market in Minna (consumption region) and Sabon-wuse market in Tafa (Transitory region). The markets
were selected according to the volume of cowpea sales, proximity to each other and size of consumers in such
locations. Five (5) retailers each were systematically selected from each market every month . for the purchase
of cowpea samples. A randomly chosen seller was picked first; every 5" seller was then selected, from whom a
sample of cowpea was purchased. This was carried out for 12 months i.c. (One year), giving a total sample size

ot 180 retailers.
For each sample of cowpea bought, data were recorded on the following variables following Faye, 2006 and

Musa, 2003;
1 Market price per unit of cowpea bought (in Naira)
Testa texture (smooth or rough) -
Testa colour (white or brown)

2
3
4. Eye colour (white or black)

7 Weight of 100 grains of cowpea (in grams)

6 Number of bruchid holes (insect holes), broken and discoloured (absolute).
4

Grain size (millimeters)

8. Selling period (month)

9 Sucrose level (in %)

10. Cooking time (minutes).

Hedonic model for cowpea characteristics adopted in this study is specified following Ladd and Savannut
(1976):

Pe=2T1Xcj + Bej+e e, (D

Where

P = Price of cowpeas in N/kg.

Xcj = Quality of cowpea grain characteristics j (such as grain size, testa colour, eye colour, number of bruchid
holes/ 100 grains, testa texture etc).

P ¢j = Implicit value of characteristics j.

e = Random error
From the general function, the regression model to be estimated is specified thus:

(2

Pit = a+Tyir +Virt +5 ik Mkt +5 B1j Xujt +Eit wor voe oo sun ssse oes
Pt - Price of cowpea in N/kg

& = (Constant term
Yie = Yearly dummy (r=1 for year, 2011 and 0 otherwise)
My - Monthly dummy (k =1, 2,...........12) to account for the effect of time on price variability

X, = Cowpea characteristics (j= 1,2,3,.....J), Cowpea grain size, colour, texture, eye colour etc

f,v and ¥ = Parameters to be estimated.
E = Stochastic term
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Decision:
[ null hypothesis of no contemporaneous correlation is rejected then demand models for the diff
: - e different

markets are estimated using the Seemingly Unrelated R S ‘
: e e e cgressions (SUR)Y to ace R
disturbances from different equations. ) 10 account for correlation between

Seemingly Unrelated Regression (SUR) is denoted by the following equations

Pv= £ (Gwt, NH ST, SC, EC, G, SP and GS | [ (3)
Pe=1(Gwt, NH ST, SC,EC, G, SPand GS)...........coooii (4)
Ps = f(Gwt, NH ST, SC, EC, SG, SP and &3 (5)
Where:

Py = Price of cowpea in modern market (Kontagora) in N/kg, dependent variable.
Pe- Pric:t: of cowpea in Central market (Minna) in N/kg, dependent variable.
(l;irt = che'nf ::ﬂ_wEt:? In Sabonwuse market (Tafa) in N/kg, dependent variable.
wt = Grain weight (average weight of 10 Ins i ' i
A hi e ;‘gr 100 5 ;‘: ngsr'a:ns in the three different,markets under study) in grams.
ST = Skin/testa texture (dummy variable, | if rough, 0 otherwise).
SC= Skin/ testa colour (dummy variable, 1 if white, 0 otherwise).
EC = Eye colour (dummy variable, 1 if black, 0 otherwise).
G = Gender of seller (dummy variable, 1 if male, 0 otherwise).
SP = mc:n]hly dummy (1, 2, 3 ... months. To account for time in price variability).
GS = Grain size (dummy variable, 1 if big, 0 otherwise).

Data entry and measurements

| For the measurement of Grain weight, (100 grain weight) of cowpea, the average weights of 100
gramns were recorded. 100 grains of each cowpea sample were measured in triplicates with the aid of an
e]f:ctmmc balance. For grain size ten grains were selected, their principal dimensions of major length (L1),
minor length (L2) and intermediate length (L3), were measured with a vernier caliper. The average length
multiplied by width was recorded in millimeters. Testa colour data entry was accomplished by visual inspection.
In the case of testa texture, both visual observation and finger touch was used to establish texture identity. Two
textural classifications namely rough and smooth textured were recorded. Visual observation was employed to
identify cowpea eye colour. For the measurement of damage level / number of bruchid holes and discoloured

grains, visual observation and counting of grains with holes in them (from 100 grains) was employed.

I11. Results and Discussion

Table 1: Summary Statistics for Prices (P), Weight (W100g), Insect Damage (Nh), Cooking time (Ct), Grain
Size (Gsize) and Sucrose Content (Sc) of Cowpea

Item N =60 Kontagora Sabon —Wuse Minna
Price (P) Mean 127.70 149.50 166 36
*h/Ke St. Dev 34.70 54.72 siibr
Minimum 80 90 93.75
Max 200 321.47 312.5
Weight Mean 20.92 22.28 22.57
(w ”:,?5) St. Dev 6.52 4.66 6.19
< Minimum .13 927 8.4
Max 35.84 33.96 40.95
Insect Damage (Nh) Mean 12.93 11.53 13.85
St. Dev 8.42 7.13 6.23
Minimum 2 2 6
Max 37 44 32
Cooking Time (CT) Mean 17.90 18.33 18.11
(Minutes) St. Dev 1.91 2.20 1.66
Minimum 15 15 14.67
Max 26 26.33 23.33
1.99
Grain Size Mean 70.07 55.09 6
: 3
(Gsize) St Dev 3249 38.58 38.1
N 0 | Page
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Minimum 0.53 0.33 0.16
Max 141.79 111.25 120 68
%ucmse Content (SC) Mean 11.005 15.64 12 8%
(%e) St. Dev 5615 15.83 675
Minimum 0.79 0.9 () 96
Max 21.6 89.1 31.5

Source: Field survey Data, 2013

From Table 1 mean prices from the markets studied indicated relatively large variations over time between
Kontagora and Sabonwuse markets, but showed small differences between Sabonwuse and Minna markets. The
mean prices also appeared to show similar trends indicative of the deviations. Such deviations evidenced from
this analysis give more credence to the importance of the study of price/quality relationship.

The mean grain weight varied between 20.92 and 22.28 gms/ 100 grains. The heaviest grains were
observed in Minna market (40.95). The grain weights across the markets show relatively uniform sizes between
(33 and 40 gms) and this was also evidenced by the low standard deviations indicating small differences
between markets. This study is in agreement with findings of Faye (2005) in which cowpea grain sizes in
Senegalese markets ranged from 17-19 gm/100grains with low standard deviations across markets suggesting
uniform grain weights.

Insect damage, consisting of grains with bruchid/insect holes, broken grain, and discoloured grains per
100 grains revealed very high values. The average number of bruchid holes (NH) per 100 grains was between 11
and 13. The highest rates of insect damage were found in cowpea grains in Minna market, while Sabonwuse
market had the least. This can probably be attributed to the improper storage practices carried out by the market
participants. The other reason which could be adduced for this could be the attack by the legume pod borer
(Maruca) on the cowpeas, when they were still in the field as reported by the sellers. The result here contradicts
results of Faye (2005) and Musa (2003), where number of bruchid holes/damage was relatively low (between 6-
9 holes/100grains).

The average cooking time for cowpea samples was between 17 and18 minutes. This is the minimum
cooking time. The proportion of the cooking time for cowpea grains from the three markets presented a uniform
cooking time with Sabon Wuse market revealing the highest cooking time of 26 minutes 33 seconds.

The mean sucrose level among cowpeas across markets ranged from 11.00% and 15.6%. It is evident from the
result that the sweetest cowpea varieties were found at Sabon Wuse market followed by Minna market and
Kontagora market. This result revealed that cowpeas in Nigeria have higher sucrose content as against those

found in Senegal at sucrose content of 5.2% and 6.8%.

Table 2: Regression results of Hedonic analysis

VARIABLES Kontagora Market Sabon Wuse Market Minna Market
Constant 191.10 271.24 282.23
(6.60)*** (6.10)*** (7.98)***
Weight of 100grains 0.27 -0.19 0.96
' (0.54) {0.34) (2.21)**
Number of holes -0.33 -1.00 -0.09
-0.87) 2.17)** -0.19)
Testa colour -17.73 -40.90 -46.06
{2.54)*** (6.51)*** {8.12)"#%
Testa texture Dropped 40.64 Dropped
(1.86)*
Eye colour -16.45 12.42 11:9]
<1.19) (1.25)" (1.89)*
Cooking time 0.16 1.15 -1.29
(0.12) (0.71) (0.84)
Grain size -0.09 -0.13 0.05
-(1.00) -(1.63) (0.92)
Sucrose level -0.94 -0.19 0.79
{1.19) (0.97) (1.49)
Jul -18.32 -22.21 -17.06
«1.17) (1.71)* (1.72)*
Aug 0.70 -24.58 Dropped
(0.04) «1.69)*
Sep -5.36 -30.61 -5.74
{0.28) (2.07)** iﬂﬁiﬂ)
Dropped -
Oct Dropped PP £031)
Nov 5.54 -16.48 -6.35
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a AT-{I}IHE&' In Nig

0.49
Dec E”}q; -(1.24)
¥ (1 .’.;5} -27 98 {0.51)
Jan -*-'.l]l‘g” (1 Ki)* -11 ’| |
Feb _43 09 (17 13)*e -:dl,j :"_4
(3.17)#%s 002 _|I4%| +':}-;l:{’m’
Mar Dropped :{I IIJl lf;;i'“ (14 .42 )see
| 103 30
Apr ) ; (11.53)%e» _ i
p ‘{22?:;1}‘*‘ _I Iu 77 .L!:J‘r r}}#t
Ma ' (12,75)%** ik e
}' i 88.17 i
Tdn :_2{[} ﬁ&! ) -(9 H3)ree _H.’ wuju .
Gend “ﬁ?) ”mppcd lJranu;:j
) 0.16
(0.03)*+* 7.74 955
Year (2011) 253 76 (1.28) (1 44)
(4 :[]3:,*1-* -148.14 -122.20
Year (2012) Dropped L1, 20)%>* (8.83)%*
R2 - SBPFE Dropped Dropped
Adj R’ 0.75 L2 0.94
F-ratio 10,64 *%* 9.0 . 0.92
42.09%** 38 g7

E‘_[_.E{_I:E{_f_,_N_fgf:riu: A Hedoni

Source: Field Survey Data, 2013

,Elratim iln pal:enthesis are statistically significant at *** 1%; ** 5% and * 10%

L. pel ;i?n:; ui ;}:Zbizd?:éfu?;jdehll irlllily;i;dare shuw_n in Table 4.15. Estimated regression results reveal that the
e el explain between 83% and 95% of price variability in the three

of grain weight. This suggests that -

‘ ‘ processors and final consumers are willing to ‘ or : :
grain we1gﬂl:t, Pmbably becaus_e it is easier to crush and yields larger amount of %MTPH}’ R N
This was fﬂl?;?i}a;fa ZT;EEII‘:S:;I;!I hn_les _(fl_\Jh / 100)5 ;n cowpea prices was only significant at Sabon-Wuse market

; Yy signilicant at 5% level, results further indicated that i .
by N1.00 for any additional bruchid hole. The result is " o
- Ihe result is somewhat surprising albeit, where apriori e i
. . ; ’ xXpectat
21; ﬁat cnnsu};ners should discount price for more than Just %¥1.00 on any additional bruchifi hole wph?cl? 1-3255
v tE ste'_ owever, the survey reveals that cowpea retailers did not follow the practice of sorting, grading
and standardization of the cowpeas before selling. Consumers were Just meant to buy cowpeas wih{;ut any

alt_ernati ves of purchasing well graded and sorted cowpeas at different prices.
With regards to Testa colour (Tc), 1t was found to be significant at the 1% level in all three markets . The

results indicated that consumers in the three markets studied were willing to discount prices for white t
colour at ¥17.73 in Kontagora market; ¥ 40.90 in Sabon Wuse and N46.06 in Minna market res ectivel:* e
On the impact of Testa texture (TT) on price, it was found to be significant at 10% level at {}Illji‘u“ Sab{;n- Wuse
market. The results revealed that consumers in Sabon Wuse market were willing to pay a prem;mn of 40.64
for ﬂ?e rough testa texture. The testa texture was dropped at both Kontagora and Minna market as a I‘E:Sl.l]t‘ of
multicollinearity. This was because; all the samples of cowpea purchased were of the rough testa texture. The
rqugh textured cowpea in all the markets studied appears to be the more preferred by cﬂnsu?ners. The‘reasén for
this may be connected with the cooking of rough texture cowpea by consumers, which has been reported to be
much easier to cook than the smooth texture. (Faye, 2005).

The impact of eye colour (Ec) was found to be significant at 10% level at the Sabon Wuse and Minna
markets. Results also showed that consumers were willin g to pay premiums of ¥12.42 and N¥11.90 for white eve
colour in Sabonwuse and Minna markets respectively. The parameter of monthly dummies for almost all the
markets indicated a negative and significant impact on cowpea prices. The months from January- May 2012
re?fealed negative coefficients which were, significant at the 1% level. The results imply a consistent seasonal
price pattern.

Gender was found to be only significant in Kontagora market at 1% level. The survey results generally
Shm}'ed that most cowpea retailers in all the markets were male dominated. Regarding the yearly dummies on
the impact of cowpea price, the year 2011 indicated negative coefficients and significant at 1% level. But the

year 2012 was dropped as a result of the constant nature of prices.

IV. Conclusion
From the price/ quality study investigated, it was concluded that consumers are ready to discount prices

for attributes such as bruchid hole/ insect damage in beans and white testa colour in Kontagora, Sabon Wuse
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and Minna markets. On the o T
st il posle mitgld, cood te;t}]e: hand, consumers were willing to pay premiums on attributec "
) a lexture and white eye colour at the estimates from the diff; et o an additional
~ IHHIerent markets,

1. Market participants can be educated on grading/ sorting of their cowpeas to command different pri f
nt prices for

2. The use of good storage medium such as the triple hermatic storage sacks would reduce the damage caused

[1].
[2].
[3].
[4].
[5].

[6].
[7].

[8].
[9].
[10].

[11].
[12].

Recommendation

their products, hence introducin '
. g quality standards and creating competiti
: ; _ SHaaras and petition amongst partici . Thi
Pefachleffed t?roug]:] the publ1c—pr1vate'partlclpat10n Initiated by government on thcbdiﬂ;?;cminzﬁrs. ;‘h]?f g
information, following the current Agricultural Transformation Agenda (ATA) in the country Se——.

lrjif %;sectlﬁfpest*s and post harvest loses. Applying the strategy of the Agricultural Transformation Agenda
( ; ),_ e prwate_sector can.be encouraged to promote the storage of cowpea through investing in the
production of the triple hermatic storage sacks with a view to making it affordable and accessible to market

participants.
The most preferred qualjty attributes which command price premiums such as grain weight, rough testa

texture and white eye colour s,_hould be communicated to breeders. This can be carried out by the
government, through the market information dissemination strategy of the ATA. This is to enable breeders

come up with varieties of cowpea encompassing all these attributes.
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