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1. Introduction
The quality of staple food in very poor countries - especially those in Vest Africa -
is seldom questioned by agricultural and food economists. This is because it is
overshadowed by other important questions such as availability (quantity available for
consumption) or affordability (people's ability to access food), two pillars of the food
security concept. However, questions concerning quality, quantity, and price are inter-
related at all levels of the food production-trade-processing-consumptiôn chains (Egg
aa1.,2006).It is indeed quite straightforward to assume that markets expand moré
eæily (in this cæe, farmers farm more cereals for sale, traders trade more, and
consumers buy more) if trading rules (the majority of which are nor written in S(est
Africa) exist and are respected. Among these rules, the common definitions of produce
and their characteristics, the clear and shared knowledge/information abour proàuce, æ
well as the stability of these definitions are keystones.

In spite of very little available empirical material, it is commonly said that "lsw
quality food" prevails in Africa (vanderplas, 2009) and that formal ceftitcarion
schemes should be promoted (Masters and Sanogo, 2002).

This study is an empirical contribution that seeks to answer the followine: do
urban African consumers pay for quality attributes of produce? For which 

^,t.iÉ.rr.,and for how much? The question is not: how much arelhey ready to pay? But rarher,
how much.are they actually paying? \7e are not concerned with .onr*.ir' willingness
or.intenr, but reaily the current paid premium on existing urban markers. Thii not
only captures the ability of consumers to pay for differeni quality artributes and to
express their preferences, but also that of the different market stakeholders. which
results in differentiated quality attributes for the same produc.

There are actually very few published studies and accurare dara related to rhis
question. langyinto et a1.,2003, and 2004, published a væt study concerning the
qlgmium paid for different characteristics of cowpea filigna anguicutata (L.) watpy in
Vest and Central Africa. Bæed on real prices paid in 16 marketi in Ghana, Cameioon,
Niggrla, a-nd Senegal, the authors estimared different premiums ranging from 0.67%
to l87o of the average retail price paid for various q*lity attributes"suc"h as the grain
size, 

.the 
"eye" or grain colour, etc. Their tudy "indicates that quality charactaistiîs are

uay imp efi" law in are willing
to pay a thei d rbry iùnrifying
products
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Bæing their surveys conducted in Ivory Coast and

Nigeria in zooo, upon the fact that quality aftfibutes

- ùch æ cleanlin ility to swell (the result of which one gets

a higher cooked volume for the same dry weight) - are key factors in the consumers'

prefËrence for imported rice over local rice. In other words, they showed that uôan

.onr..rn.r, paid a premium for cleanliness and standardization. Using their data from

Bouake, Ivôry Coæt (op. cit., p.Il2), we estimated that imported rice represented 68%

of tocal consumption whereas local rice wæ only 32% . The prices weighed by quantity

were respectively 279 FCFA/kg and 252 FCFA/kg. This means that more than rwo-

thirds oi the pàpulation paid a premium of about r07o to satisfii their preferences

regarding the quality of rice. The other rhird, according to the authors, were either

u."ry pooi (207i of the total sample) ot came from a specific region and were used to

earing a specific caregory of ùce (10%o).

Vandeplæ a at. (200il showed that the premium paid by consumers for better

quality rice was higher in India (up to 45%) than in Madagascar (I0% maximum),

whictL is a poorer country. Similarly, they argued that tomatoes of "good quality" (not

rotten) weré rehrively more expensive in India compared to Madagascar.

1.1. Fonio as a case study

Our study concerned fonio (Digitaria exilis) - a cereal grow-n in \7est Africa. This

cereal is a "minor" product in terms of production (in Mali, for instance, it represenrs

less than I% of all cereals consumed, and total production in Africa wæ about

36t,000metric tons in 2005,Cnt2,2009 quoting FAO), yet ic is well known and

appreciated by most consumers (Konkobo-Yameogo A al., 2004) and the rnarket is

expanding boih ln \(est African and European cities (Ctu2,2009). The miniscule size

oithis Àarket acts as an advantage since it is easier to observe and analyse it in
comparison to larger grain markets, such as millet (Pennisetum glazcum, (L.) R. Br) or

5orgÎl.r- (Sugbum b;àtw &.) Moench). that consumers behave

diÉrently noi similarly when buying fo t or sorghum, which are

the real siaple foods of the inhabitanrs of in West Africa. Despite

this lack oÎ "rcal" proof, one could arguably liken fonio to these cereals on the basis

that it too is a ..r.àl thut is grown in the same regions and sold by the same type of

sellers within the same kinJ of city markets to the final consurners (Bessler and

Kergna, 2003, our observations). \7e hypothesise that the behaviours addressed in this

,ruù .un at the very least be extrapolated for the study of other cereals. More

generally, and according to several pievious empirical studies. (D^yry.*.a1,,2002;

ôh.ynr,'i99S und 2006] Bricæ and Ôheyns, 2003; lançon et a\.,.2004; NpInet.al,,

ZO1b;Iaryyintuo e/ a\.,2001-2004), we suppose that this example_illustrates at least

one paft oFih. \f.tt African urban consumers' attitudes toward food quality: i'e'.most

p.opi., even the very poor, have strong quality requirementst.Tlty.may not be,able to

uffoia ,o fulfil all oi,'fr.^, but they diai with them on a daily basis and use different

means to "optimize" a complex iytt.- of preferences during the purchase, home

processing, or cooking of food.
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2. Methodology

Our-methodology wæ based on the clæsical (1966) perspective of Lancaster's quality of
produce, which is considered as a sum of quality attribures or characteristics, and on
Rosen's (1914) hedonic estimation method, which provided a theoretical background
to empirical estimations of the implicit or hedonic price of each of rhese characteristics.
\ù7e collected the data directly through the observation of specific retail transacrions
in differenr markets of the city. After analysing the data uiing descriptive starisrics
(tables I,2) and zPartial least Square (PLS) regression (table 3), we then ran different
simulations (table 4).

2.1. Datacollection

Our fieldwork was organized into two main activities. Using several open-ended
individual interviews and 6 focus groups, the first aimed to Jetermine tlre various
attributes according to several different consumers. This also gave us most of the
interpretation cues regarding what matters and why for fonio buyers and consumers.
The second part aimed to collect market data on real fonio purchæes using structured
closed questionnaires. Five different marketplaces in Bamako were selectid for their
representativeness of fonio and, more generally, of grain markets (Bessler and Kergna,
200r. Although some of these markets have both wholesale and retail activities, we
Iimited our scope co the retail purchases, æ it was important for our research to track
the variation ofprices and quality at the very end ofthe food marketing chain.

The collection of data was implemented during September and October 2006. AII
174 purchoses of traditional products *.re su.u.yèd iÀ five traditional open markets.
The data collected concerned the price actually paid and the characreristics of (i) rhe

,supplier (market type), (ii) the product attributes (type, size, colour, etc.), (iii) the
buyer (age, education level, sex, etc.).

Most characterisrics w-ere declared by the buyer and were nor assessed by an
external expert or system of_measure. Vhile perhaps dissatisfying for those who prefer
to objectivise the æpects of quality, this méthod-does provide valuable informàtion.
For instance (table 2),28% of. the buyers declared that ihey did not know the origin
nor the size of the grain, and 44% of them stared that they had no idea ubout Ihe
hardness of the grain. This can be interpreted into two *uyr, 1i; these buyers did not
teally care about these Tpects or (ii) they were not abie to distinguish between
the different modalities because they lacked information (problem oT signal). The
regresion results gave more insight-. In any case, ir is clear thât "white" is alerception
declared by a specific person - rhe buyer - and hæ not been measured.

. Bargaining is omnipr_esent in African food markets, and prices, even if not always
discused, are always ug 

-for negotiation. For most staple foods, including cereal und
fonio,.the produce is sold in bulk, and there are neithËr price tags no, unly other tags
or written labels. Hence the buyer is not helped by- any fo"rmal institutions to
determine what kind of product he/she is looking ât. Insiead ih. buy., relies on his/her
personal abilities to assess thg lualitf of the pioduce (using his/her knowledge) and
very rarely relies an exrernal formal institution.
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As we observed in many different food retail marke$ in Cameroon and Mali - and

as repofted by other authors like Clark, 1994,in Ghana or Chaléald, 1996,inlvory
Coæi - it is often the case that the price itself is not discussed, but rather the quantity

of product for a given amount of mbney. The client æks the seller for a"gift" (which

is ihe addition of.*tt" product), which is either accepted or not. In the end, it is the

price per kilogram (kg)1hat is decreæing, but not the "cost" itself. In orrr survey' we

c"refuity repoited all 
-the 

details of the iransaction concerning the amount of money

paid, the purchæed quantity, and the real paid price per kg (which is actually a

calculated variabte: ,rmount of money paid c ivided by quantiry in kg).

2.2. Addition of some seller characteristics to the standard hedonic model

In addition to the i Y Rosen, 1974),

we supposed that P-Tn9lt of the

tonr"Ë,ion. Buyers Hardinget al',

2001) according to their individual characteristics.

As Harding u al, (200T showed for homes in the United States, bargaining

power depends on personal characteristics of the buyery or sellers, ry!! ^ 
gender.or the

pr.r.n..ïf school-age children in the family. Harding et al..(200}. colwell and
^N{unn ke (200G), 

"tid 
fu-btruk"r and Parmenter (2009) dealt with "big" durable

goods, such æ houses or offices, which were seldom ever bought in a lifetime. For those

âarkets, considering both seller and buyer haracteristics are necessary. In our case, we

deatt with .onrotnftion goods, which are generally sold in very small quantities by a

few sellers to rn^ny diffeient buyers. Therefore, we made the æsumption that sellers

were more or Iess il the same in each marketplace and that most variations concerned

the buyers.

As a consequence, the hedonic function wæ written æ follows:

Y=o*pX*e (1)

\7here Y is the observed selling unit price of the good (in FCFA l/kg), X is a vector of

the characteristics of the good itsèlf and the transaction - including technical

characteristics, quantity soldl and place of the transaction, as well æ characteristics of

the buyer that were supposed to influence his/her bargaining Power'

t is the conscant term, p che parameters related to the characteristic X, and t the error.

2.3. Estimation of a Hedonic price model with the Partial Iæast

Square Regression

Since most exogenous variables model was first

estimated using"the Analysis of Several different

ANCOVA were tested, includin wise, or best R2

procedures. The results were somehow difficult to analyse hcause they were quite

1 Franc de la communauté Financière Æricaine. 616 FCFA = 1 euro (fixed pariry).
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sensitive to the chosen procedure and reference. This wæ mainly due to rhe collinearity
becween variables. Thii is a general statemenc of the fact rirat the regression of â
quartitative variable over a large number of qualirative variables generare; collinearity
problems related to two different main causes. First, qualitatiie variables are less
discriminatory than continuous ones: there are a few àifferent modalities of each
v1iab.fe. kgld,,exogenous variables were very closely collinear (for example,
clganlines with colour).

To deal with these collineariry problems, we used the Partial LEast Square (PlS)
method proposed by Vold et al, (1984). As Stoica and Sijderstrôm (1998) Àentioned:
"ln ill+onditiond linear regression problens, in wbich regresiffs are nearly collinwr, tbe use of
Qrdinary lna sqtura (1rs) is gmerally to be aaoiùd owning to its poa pdonnanæ, sacb is
large nea {. , ,} 0f the CA
and PlS bat," In a fi ins
an a:ris called "principal component", whic o.ri
variables, or more precisely, of the different modalities of rhe exogenous variables (t1).
This axis resumes rhe maximum variance of the model, æ in a principal componenr
analysis:

tt= wnxt* ...1wr.x,

where wr, =

xl ...xp are all rhe modaliries of all the characeristics Xi.

In a second sÈage, we regressed the price (endogenous variable) over this axis (tr):

Thus,

Y= y1 +c1r1 + €'

Y= Yt + ctwllxt+....c1w1pxp + €'

\fhere y1 is the conscant rem, cr rhe parameters related to the modalities x; , and t'
the error.

2.4. Estimation of the model and simulations

Different sets of variables It *... tesced (see justification below) and each correspon-
ding PLS regression is referred ro here as a "model". The results of three of chem
- "model 1" to "model 3" - 9re 

presented in table 3. Regressions were done using the
xIsrAT software package. once the "besr" model had béen chosen (model 2, table 3),

(2)

o)

(4)
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The esrimation's results could be used for a simulation (table 4). For example, a

non-professional, uneducated aged woman would buy brown, badly "decorticated"

fonio from Mali at the Medina market (market-l) at the price of 351FCFA/kg. \7e
chose this specific transaction (a coupling of product and buyer characteristics) as a

"reference" 6ecuuse: (i) it represents an average realistic combination of attributes that

makes sense from an empirical point of view, and (ii) the estimate of che parameter is

one of the estimate extremes. For example, the market-l parameter equals -9.55,
while the other extreme is the parameter of market-5, which equals +35-46.

Each simulation (siml to !, table 4) consists in calculating the expected price for

a slightly different coupling (product/person): sim1, where the market is different;

sim2, where the type of fonio is different; etc., until sim!, where the time spent in

school is different. \(hen the characteristic had more than two modalities, the

simulation was done using the other extreme, for instance, market-5.

In a sense, the difference calculated in the two last lines oftable 4, in absolute and

relative values, is an estimate of the maximum value of the hedonic price of each

characteristic (market in siml, type in sim2, etc.), while the value of parameters (in

model 2, rable 3) represents the hedonic price of each modality.

3. Results and discussion

3.1. Results of the qualitative survey and description of chosen variables

Table 1 gives the summary statisrics of the two quantitative variables of the model. On

uu.r"g.,1h. unit price was 410 FCFA/kg, ranging from a minimum of 250 and a

maximum of 650 with a coefiicient of variation equal to 17.

The purchased amounts were quite small, as expected. They varied from 0.5 to

100 kg with a median of 2 and a meaî of 5.5 kg.

Table 1. Descriptive statistics of quantitative variables

Variable name Pricc Quanticy

Definition Unit price Purchased .ilnount

Unit FCFA/Kg Kg

Number of observations

Minimum

Maximum

Median

Mean

Standard deviation

Variation coeffi cient (%)

111

2t0
6t0
400

410

69.7

r7

114

0.i
100.0

2.0

t.t
14.3

262
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Table 2 presents the list of the characteristics and their modalities used in the initial
regression (model 1, table l). During the focus groups, all the variables in table 2 were
quoted several times æ important at one stage or another of the purchæe, the processing
(including milling, cleaning, wæhing, and cooking), and the consumprion of the cereal.
As such, these variables potentially impacted the price of the product. This is the reæon
why we have kept all of them in a first srage of regression (model 1, table 3).

Among the different attributes, three concerned the quality of the transformation
process (fonio "type", level of milling, and cleanliness), three concerned the physical
æpect of the grain (size, hardness, and colour), and one its geographical origin (tountry
of production).

During the course of our different interviews, it became clear that the country of
origi-n - æ avowed by the seller - wæ considered by many of che buyers æ proxy of
the fonio quality. Even if the exact definition of this quality varied from one person ro
another, there was a kind of consensus (with a few exceptions) that fonio from Guinea
wæ of better quality than that from Mali, mainly because of its cleanliness and good
degree of milling. It wæ difficult to say which wæ coming first at the interview level
since most buyers - except for professionals who usually dealt with larger quanrities -
displayed acertain amount of confusion about their ability ro assess the "good quality"
criteria.

The fonio types that appear here refer to how they were named by most
stakeholders. It is related to the processed level. Grain in Bamako markets'can be
milled to various degrees: the operation of milling consists in removing rhe envelopes
of the grain. A first type is the so-called "decorticated". It is a mixturè of milled and
non-milled grain. The second type is called "whitened" or "milled", during which
the entire grain is dehusked. The third type is called "milled and wæhed": the pip, the
bran, and all dust have been removed through a complex treatmenr with water-. The
definition of these categories and their boundaries were ambiguous ar rhe end of the
first phæe of the survey, even if almost all consumers or other stakeholders were able
to describe at least one caregory. This is why we finally included all of them in one
single regression and did not split the model inro different segmenrs, æ we had done
in an earlier version (Dury et al,, 2007).

Finally, these discussions underlined the differences between people. There wæ
general consensus on some issues, such æ the effect of gender: men, except cereal
traders, were said to be very incompetent regarding the evaluation of cereal quality in
the market, while women were obviously more competent than men. Direct obiervaiion
æ well as interviews told us that the level of compêt.n.. r^ quite different according
to experience. In the models, we used chree variables to caprure the experience effect:
age, professionalism, and region of birth. A "professional" refers to an individual
buying fonio for processing (often cooking) and sèiling. This activity was usually done
on a regular basis, thus these professionals were logically seen as better equipped to
æsess the fonio quality and negotiate the prrces.

^ Mlny disputes concerned the role of wealth on the ability to recognize the "good"
fonio. Some said rich people just did not care and did not spend tiie æsessinlg the
quality oftheir fonio purchases because they had servanrs to cleân and prepare ir. Others
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Table 2, Descriptive statistics of the qualitative variables

variable 
Modaliw

naune
Definition

Mean Sd of CV of
price price price

Market I Medina market
2 Korofina mæket

3 lafiabougou market
4 Magnanbougou market

1 Riverside market

115 38 10

J94 16 4

J82 2t 6

400 t6 14

t62 52 9

46
44
r9
44
2l

Characteristics
of the
transactlon

Typ. 1

2

3

Decorticated
Milled
Milled and wæhed

5t 360 i0 8

101 4lJ 41 1l
16 566 t4 l0

Milling I
2

3

Badly deconicated
rù(ell deconicated

Very well deconicated

)tr 29 8

)87 )7 10

438 78 18

2t
5t
94

369
416
410
l))

7
19

17

15

27

19
68
o)

Clean 1

2
j
4

rc
i8
11

Very diny
Diny
Clean

Very clean

Characceristics

ofthe
product

69
66
o/

Colour I
2

)
4

\7hite
Cream-white
Grey
Red/brown

111

r4
2I
28

4r8
415
1c) I

J>t

16

r4
11

9

r02 4r8 6J It
2J 35t )3 9
49 426 84 20

1

2

J

Origin Guinea
Mali
Unknown

44 429 8t 19

82 406 1r 18

48 398 49 12

I
2

3

Size Big
Small
Unknown

88 4r2 79 19

9 461 108 2)
17 40r 48 12

I
2

3

Hard Hard
Soft
Unknown

Prof 0
1

Non-professional
Professional

r21
l-7

424
312

7t 18

9

27 391 52 13

r24 4a4 62 It
2j 461 10i 2J

1

2

)

Ag. Age 320 y
20<age<50
Age > 50

504 90 18

)98 i8 It
I
2

Sex 19

r55
Man
\ù(oman

Characteristics
of rhe buyer 96 40J

78 4r9

r28 )98

1

2

I

\Yy'ith fonio

No fonio

No school or max primary

school
Secondary or higher level

t]
83

t7

90

r4
20

l4

)n

Region

School

44446

r6
19

r2r 409
53 426

I
2

o/
82

Hsize < I adults

) 5 adults

Total

CV here stands for Coefticient o[Variation, a normalized measure ofdispersion. It is the ratio ofthe Standard deviation

(Sd) to rhe mean.

1770410111
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thought rich people were exacly like others: some care and some did not, some knew
and some did not. It wæ difiicult to caprure a good proxy of the wealth of the
interviewees during the survey; hence we used the "level ofeducarion" as an indication of
the purchasing power of the interviewees. 7 4% of the sample either never went to school
or attended only until the primary level. Only 2)% exceeded primary level education.

3.2. Results of the estimation of the hedonic model and simulations

The presented regressions were done only on one axis since the information given by a
second axis wæ very poor. Table 3 presents the Variable Importance in Projeccion
(VIP) of each modality and the value of the estimated parameters for the three models.
Several other models were run, but are not presented here since they gave quite similar
results. The best model according to the @ criteria (model 2, table 3) is also the
simplest.

The results of regression 1 (model i) showed that both places of sale, product
characteristics (type of fonio, level of milling, origin, and colour), and several buyer
characteristics (sex, "professional", school level, and age) had a significant impact on
the price. On the other hand, the quantity, cleanliness, size, and hardness of the grain,
the birth region of the buyer, and the number of adults in the household had no
specific effect on the price.

The most important modalities regarding the VIP indicators were by decreasing
order: the Riverside market, the fonio types, the sex, and the level of milling.

The results were quite surprising concerning quantity and cleanliness. In terms of
quantity, one would have expected a significant coefiicient, but the VIP was less than
0.6, which is a very low value; however, in comparison to the insignificant showings
all other regressions, including those not presented here, this result seems robust.

Model 2 is the same as model 1 minus all the variables that did nor have a single
significant modality. It is interesting to note that estimated coefficients did not change
tremendously here.

Model 3 (model 2 minus "cleanliness" and plus "type") was run because of the
high-expected correlation between the type and the cleanliness of fonio. Coefficients
did not change much here either and cleanliness did not become significant.

Altogether, model 2 was considered the most efficient and reliable model, thus
was used for further simulations.

Plaæ of sale

Two markets, Medina (1) and Riverside (5), have a significant influence on rhe
retail price in the model. Medina is the largest central market and direcly receives
products from all production areas and Niarela, the wholesale marker of Bamako for
millec (Bessler and Kergna, 2003) and for fonio (coming from Guinea or different
regions in Mali). Medina is also both a retail and wholesale market. Change from one
to the other represenrs 4t FCFA (13%) (siml, ca6le 4). The price paid in Riverside is
much higher than that paid in Medina. This confirms empirical evidence and gives
more precise figures.
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Table 3. Value of parameters and Variable Imponance in the Projection (VIP)

Model I Model 2 Model 3

425.170 VIP Corstant 424.22 VIP 421.86

Q,v-kg 0.13i 0.102

Market-1x
Market-2
Market-3
Market4
Market-1*

-9.02r r.03J

-3.964 0.441

-6.092 0,493

-2.4)4 0.275

3).101 2.$)

Markec-l* - 9.15
Market-2 - 4.20
Market-J -6.45
Market4 -2.58
Market-5* 31.46

Market-1x
Market-2
Market-J
Marker-4
Market-l*

- rr.J9 0.99

- i.01 0.41

-7.69 0.41

-).07 0.26
42.)1 2.71

0.86
0.37
0.4r
0.23
2.Jt

Type-l*
Type-2
Typ"-3*

-14.254 1.7)6 Typ.-l* - 1i.08
r.496 0.192 TyW-2 f .i8

33.2)9 2.493 Typ.-3* )t.17

1.44
0.16
2.07

Milling-1*
Milling-2*
Milling-3*

- LJ.156 1.198

-6.413 0.779
r2.r33 r.569

Milling-l* -l).92 0.99
Milling-2* - 6.83 0.92
Milling-3x 12.84 1.30

Milling-l* - 16.61 1.1i
Milling-2* - 8.1i 0.75

Milling-3* 15.J2 1.10

ClEan-1

C\ean-2

Clean-3
Clan4

Clean-1
Clan-2
Clar'-l
Clan4

- 8.710 0.61)
r.160 0.2rt
0.107 0.014
2.101 0.231

- 11.00 0.61

2.22 0.2r
0.r4 0.01

3.4r 0.23

Colour-1
Colour-2*
Colour-3
Colourl*

4.132
13.751

-4.0t7
- 12.t02

0.561 Colour-l 4.80
0.97 | Colour-2x 14.56

0343 Colour-3 - 4.29
Ll54 Colourl* - 12.81

0.47 Colour-l 5.12

0.81 Colour-2* 17.31

0.28 Colour-3 - t.I2
0.96 Colour4x - rt.28

054
09)
OJJ
I lt

Origin-1
Origin-2x
Origin-3

2.37, 0.304 Origin-l 2.rI
- 12.561 1.101 Origin-2* - r).)0

4.218 0.499 Origin-3 4.5)

Origin-l 3.00
Origin-2* - 1i.87
Origin-3 5.40

02,
092
030

0t4
106
048

Size-1

Size-2
Size-J

i.011 0.165

- r.29r 0.167

- j.r29 0.)6j

0.117
0.604
0.387

0 902
10 t05

-) 00)

Hard-1
Hard-2
Hard-3

Prof-0*
Prof-1*

i0.ti
- 10.it

Prof-1x
Prof-0*

9.968 1.149 Prof-O*

-9.968 1.149 Prof-l*
12.19 1.10

_t2.tg 1.10
09t
095

Age-1
Age-2
Age-3x

_ 4.93
_ 4.9)
t4.43

-3.901 0.J61

-J.902 0.4i8
11.42, 1.004

- 4.13 0.10 Age-l

- 4.IJ 0.18 Age-2
12.09 0.83 Age-3*

0J5
044
096

Age-1
Age-2
Age-1*

Sex-1 *
Sex-2*

2r.68

-2t.68
Sex- 1 *
Sex-2*

20.486 1.6i8 Sex-l*

- 20.486 1.6i8 Sex-2*

25.81 r.59

-2t.87 r.t9
138
138

Region-1
Region-2

-).r43 0.406
3.143 0.406

School-1 *
School-2*

-9.tr
9.tr

- 8.989 | .029 School- I *

8.989 1.029 School-2*

fthool-l* -lI.)5
School-2* ll.J5

099
099

08t
08t

Hsize-1
Hsize-2

- 4.61r 0.ii8
4.67r 0.ii8

* vIP > 0.8

0.623
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Table 4. Simulations

Sim2 Siml Sim4 SimS Sim6 SimT SimS Simg
Type Milling Colour Origin Prof Ag. Sex School

si- r

Reference O["*,

Gnsrant 424.22 424.22 424.22

I{ffket-l -9.rt -9.1,

À{arkec2

À,fa*et-3

Market-4

Markec5 it.46

424.22 424.22 424,22

-9.tt -9.t1 -9.1,

424.22 424.22 424.22 424.22

-9.r, -9.t1 -9.n -9.r,

Typ'e-1

Tw'2

Type-3

- 1i.08 - 1i.08 - 1t.08 - 1i.08 - 1i.08 - 1i.08 - 11.08 _ 1i.08 _ 1i.08

3t 17

Milling-1 -I),92 -11.92

Milling-2

Mitling-3

-t3.92 -8.92 -13.92 -13,92 -13.92 _13.92-13.92

1284

Glour-1

Glour-2

Glour-3

Glour4 -12.81 - 12.81 -12.81 - 12.81 - 12.81 - 12.81 -r2.8r - 12.81 - 12.81

t4.16

Origin-l

OriginJ - 13.10 -1?.10 -11.30 -11.10 -1130

Origin-3

0.00 -1j.10 -11.10 -13.30 _13.10

4.)J

Prof-0

Prof-1

10.ii r0.i5 lO.ii 10 ii 10 ti10 tt10 ti10 tir0 it
_ 10.it

Àge-1

Age-2

Age-3

_ 4J)

r2.t)9 t2.09 t2.09 12.09 t2.09 12.09 120g 120g 12.09

&x-1

So(-2 -2r.68 -2r.68 -2r,68

2t.68

-2r.68 -2r.68 -21.68 _2r.68 _2r.æ _2r.68

Schml-1

frhool-2

-9.tr -9.tr -9.tr -9.rr -9.tr -9.rr - 9.tl -9.tr -9.51

9tr

394 370

43.4 19.0

125

35r J% ûr 178 378 369

0.0 45.0 50j 26.8 27.4 17.8

01114875

330 335

-2r.r -16.2

-6 -5

Frdmated

pricr

Difference

Difference

inVo
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Typa of fonio

Not surprisingly, fonio types are the most determinant variables ryIP = I.44 for
decorticated and2.07 for milled and wæhed). The name of rhe category itself -ùror-
ticated, nilld, milled and uashed - hæ a significant impact on rhe price: "decorticated"

fonio costs 17 FCFA (15.08 + 1.58, Model 2, Table 3) less than the average milld
fonio and 50 FCFA (14%) less than the nilled and washed one (sim2, Table 4). It is very
interesting to note that the type of fonio is more important in explaining rhe price
level than the perceived cleanliness. On the contrary, it does not eradicate the effects of
colour nor level of milling æ could have been expected.

Imel of milling

This characteristic had a very significant effect on the price, from - 13.92 to
+ 12.84 FCFA/kg (Model 2, Table 3). For the given example, it represented 8% of the
price increase from badly to very well decorticated fonio 1sim3).

Colour

The hedonic price of the red/brown fonio is - 12.81 FCFA/kg, while the hedonic
price of the cream-white fonio is + 14.16 FCFA/kg. The difference represented 7% of
the global price (sim4).

Coantry of aigin

The hedonic price of fonio from Mali is - 13 FCFA/kg, which completely
confirmed our expectations after conducring the qualitative survey. Fonio from Guinea
is valued 1i.81 FCFA (+ 4%) more than the reference coming from Mali, whereas
Fonio with unknown origins cosrs even more, +17.8 FCFA Gim5).

Profasion

"Professionals" paid a lower price (-21.1 FCFA/kg, sim6) than other buyers for
final home consumption (-6%). This is noc surprising: these people are more used to
the market and the product and are more able to discuss the prices.

Agt

Older buyers (> 50 years old) paid more than others (+ 16.2 FCFAlkg) or + 5%
(sim7) in our example. I7e had thoughc that age would be a good proxy/indicator/
determinant of knowledge, hence of bargaining power; however, this is obviously not
the case. One interpretation of this unexpected result may be found in the link
berween health and age. During the interviews, it wæ indeed often said that fonio was
"healthy" and good for sick or elderly people. It is thus possible that the elderly have

a stronger preference for fonio than younger ones and are less reluctant to pay for it at
a high price.

Sex

The price paid for fonio by a woman is 43.4 FCFA/kg less than the price paid by
a man. In our example, a man pays l27o more for the same product (sim8). Sex is the
fourth most important variable both in terms of absolute value and in terms of VIP,
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after the Riverside market and the types of fonio (decorticated and washed). Two
interpretations can be given for this result, the first being our preferred since it
responds to a more positive perspeccive. It emphæises women's greater knowledge and

their ability to recognise the different quality attributes and to discuss them. In a way,

they are less "cheated" than men since they are the ones who usually cook and do the

shopping. They have a comparative advantage in knowledge and bargaining. The
second interpretation that must be mentioned here - fitting well with the usual

feminist literature (Agarwal, 1991) - explains that women are usually poorer than men
and thus have to bargain more to fulfil their requirements. Nothing in the present data

and study has allowed a cleat conclusion between these two interpretacions since data

on income and wealth is scarce.

Scbool leuel

People who never went to school or only up to the primary level paid less

(- 19 FCFA/kg or - 5%, simg) than those who reached higher levels of education. This
may be explained by the fact that people with more education have higher income and

wealth and are less constrained by price.

3.3. Discussion

Altogether, the range of the ptemiums paid for quality attributes varies from 5 to
14%. These premiums are comparable to those of other studies on staple food in Africa
(Ianguyinto, Iançon, Vandeplæ op. cit.).

The estimation of a hedonic price for most characteristics showed that the

informal market institution "works" in segmenting the quality or at least some aspects

of quality.

The hedonic estimates provided a clearer image on what is valued in the existing
retail market. On average, cleanliness, size, and hardness of the grain, as perceived by the

buyers, had no influence on the price. On the other hand, colours æ well æ levels of
milling (badly versus well or very well decorticared) had a very specific effect on the price.

In addition to these technical, visible characteristics, more sophisticared product
characteristics - such as the type of the product, which is a really complex social

construction, and the origin, which is difficult to veri$' - had specific effects on the
price and specific hedonic prices.

In other words, the retail markets function according to the urban consumers'
point of view. \7hat most people say they like hæ a specific higher price rhan what
they say they dislike.

This works for simple attributes æ well as for less complex ones, which confirms
that a minimum of trust (for example, fonio origin) and common norms (definition of
each type) exist in these retail markets. The findings of other auchors previously refer-
red to here and those of more recent studies, such as Lyon and Porter (200, are thus
also confirmed. As a result, we advocate caution with regards to the implementation of
formal norms. They may be ineffective or even costly and counterproductive for certain
types of attributes.
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One can, however, argue against the fact that the consumers' perceptions of
quality depend on the existing available products and also that certain aspects

of quality that do not exist yet would be valued if they were created and protected by
some special norms or systems of certification (Masters and Sanogo, 2002; Tallec and
899,2009).

4. Conclusion

This example of the hedonic estimation approach hæ shown that Malian buyers pay, on

ayerage, a higher price for their preferred attributes, such as cream-white colour, better
milling, and Guinea origin. \)7hile the difference between various products, with or
without the specific attribute, is small - from I to 12% - it is nevertheless significant.

Most valued aftributes are physical and linked to the product (level of milling,
colour), but others (country of origin) are not visible and require a certain amount of
ffust between retailers and buyers. This study reveals that in one of the poorest

countries in the world, informal market institutions/rules allow to finely distinguish
several kinds of sub-products and, among chese various sub-products, different kinds of
qualities, including unverifiable attributes.

This is one contribucion to the knowledge of existing African food markets. It
does not prove that markets are fully efticient or perfect, but it hæ hopefully shown

that, in this specific case, they can provide differentiated products, at least for most
desired attributes. Orher specific studies would be needed to uncover other characte-

ristics that are not verifiable and for ocher products. Anyhow, it encourages developers

to look closer into the existing "infonnal market institutions before promoting formal
regulation systems.

References

Alpha 4., Broutin C., Hounhouigan J.D., Anihouvi V. (2009) Normps dz qualité pour hs

produits agroalimentairu en Afriqae dc l')uat, Paris, Agence Française de

Développement, série Notes et documents, 229 p.

Agarwal B. (1991) "Bargaining" and Gender Relations: \Tithin and Beyond the

Household, F erninist Economics 3-1, I -5 1.

Bessler D.4., Kergna A. (200ï Price Discovery: The Cæe of Millet in Bamako, Mali,

Joumal d African Economies II-4,472-102.

Bricæ N., Cheyns E. (2003) La consnuction dz la qualité dzs produits alimentaires, It cas du

Sounbala, du côrfules u dzs uiandzs sur le na.rché d.e )uagadougou au Burkina Faso,

Montpellier, Cirad, 82 p.

Chalârd J.L. (1996) Tunps dzs uilles Tunps dzs uiua L'essor du uiwia na.rchand en Côte

dlluoire, Paris, Karthala,601 p.

43r



S. Dary, V. Menrio, - Rruim of Agri*ltaral and Entironnntal Stzdies, 91 (4), 417-433

Cheyns E. (1998) Identification et construction sociale de la qualité des produits agro-

alimentaires. Le cas de I'alimentation urbaine au Burkina Faso. Thèse de doctorat
en économie du développement agricole, agro-alimentaire et rural, ENSAM-
Université Montpellier I, 381 p. + annexes.

Cheyns E. (2006) Format d'enquêtes. Expériences de recherche autour des processus de

qualification des produits alimentaires en Afrique. ln : L'ôconmnie dzs conuntions,

néthodcs et résuhats, Tmu 2 : Da.,eloppemenls, Eymard Duvernay F. (ed) Paris, Ia
Découverte, coll. Recherches.

Clæk G. (1994) )nions are ry Huband, Suruiual and accunulation by'Vut African l[,arku
.V{/'omrn,Chicago, 

The University of Chicago Press, 488 p.

Colwell P.F., Munneke HJ. Q006) Bargaining Strength and Property Clæs in Office
Markets, t be J ournal of Rwl Estate F inance and Econunics 33, I97 -2I3.

Cruz J-F. (200D Iæ fonio, une cérâle ancestrale remise au goût du jour. Trauaax et

lnnwatioa 163,30-31.

Dury S., Meuriot V., Fliedel G., Blancher, Bore Guindo F., Drame N., Bricæ N.,
Diakite L. et Cruz J.F. (2007) The retail market prices of fonio reveal the demand

for quality characteristics in Bamako, Mali. Communication at the 106th seminar

of the European Association of Agricultural Economists "Pro-poor development
in low income countries: Food, agriculture, trade, and environment",
Montpellier, France, 25-27 Octofur, 15 p.

Dury S., Bricæ N., Tchango-TchangoJ., Temple L., Bikoï A. (2002) The determinants
of urban plantain consumption in Cameroon,Food Qaality and Prefrenca 32-3,
81-88.

EggJ.,Moustier P., Tallec F. (2006) Coordination et qualité dans les filières agricoles du
Sud, Montpellier Moisa, Série Cahier dz Rubercbe 4, 87 p.

Harding J.P., Rosenthal S., Sirmans C.F. (2003) Estimating bargaining power in the
market for existing homes, Tbe Rniew of Econunics and Statistics 85-1, 178-188.

Konkobo-Yameogo C., Chaloub Y., Kergna 4., Bricæ N., Karimou R., Ndiaye J-L.
(2004) la consommation urbaine d'une cérale traditionnelle en Ærique de

I'Ouest : le fonio, Cabias Agricahuru l)-4,125-128.

Kumbhakar S.C., Parmeter C. (200D Estimation of hedonic price functions with
incomplete information, Empirica I Econonics 39 -1, I -2, .

Iancæter K. J. (1966) A New Approach to Consumer Theory, Tbe Journal of Political
Econonics 74,132-116.

Iançon F., Erenstein O., Touré 4., Akpokodie G. (2004) Qualité et compétitivité des riz
locaux et importés sur les marchés urbains ouest-africains, Cabias Agricuhuru
13, 1i0-115.

Iangyintuo 4.S., Lowenberg-DeBoer J., Faye M., I^ambert D., Ibro G., Moussa 8.,
Kergna 4., Kushwaha S., Musa S. Ntoukam G. (2003) Cowpea supply and
demand in \fest and Central Africa, Field CrEs Raearch 82,2I5-23I.

432



S Dury, V. Meuriot - Reuiew of Agriciltzral end Emtironmental Studies, 91 (4, 417-433

Langyintuo A.S., Ntoukam G., Murdock L., Lowenberg-DeBoer, Miller DJ. Q004)
Consumer preferences for cowpea in Cameroon and Ghana, Agricuharal
Econsnics 30,203-213.

Lyon F., Porter G. (200, Market institutions, trust and notms: exploring moral
economies in Nigerian food systems, CanhridgeJoarnal of Econonics 3,903-920.

Mæters \7.4., Sanogo D. (2002) rVelfare Gains from Quality Certification of Infant
Foods: Results from a Market Experiment in Mali, Amuican Joarxal of
Agricultaral Econtmics 84-4, 91 4-989.

Rosen S. (1914) Hedonic Prices and Implicit Markets: Product differentiation in Pure

Competition, T be J oumal of P olitical Econuny 82 (I), 34-r, .

Tallec F., F,ggJ. Q00il Contraintes aux démarches qualité dans les filières mil-sorgho au

Sahel, Cahias Agricuhura 18-1, 50-t 5.

Tenenhaus M. (1998) lz rûgrusion PlÂ -Tbéuie et pratiqae, Paris, Edition Technip.

Vanderplas 4., Minten B., Swinnen, J.F.M. (2009) On food quality in domestic markecs

of developing economies. Contributed Paper prepared for presentation at the

International Association of Agricultural Economists Conference, Beijing, China.

Stoica P., Sijderstrôm D. (199S) Partial Least Squares: A Fint-order Analysis,
S candinauian J oarnal of Statistics 2t, 17 -24.

Vold S., Ruhe 4., \7old H., Dunn, \fJ. (1984) The Collineariry Problem in Linear
Regression. The Partial kast Squares (PIS) Approach to Generalized Inverses,

S I AM J otrna I of S c ient ifi c and S tat i s t ical C onp utin g, -3, 7 3 t -7 43 .

433


