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Abstract

A typicd private good is defined by its excludability and rivary characterigtics. Information
might not generate rivary among its users. By contragt, excludahility is certainly a characteristic
of information and its ddlivery can generate incentives for private participation. This study
examines farmers preferences for seed of new rice varieties and their willingness to pay for
related information in villages of Nigeriaand Benin. Conjoint anadysisis used to estimate the
sructure of farmers' preferences for rice seed given a set of dternatives. Farmers are considered
to be maximizers of utility rather than profit, preferring one variety over another based on the
utility they obtain from its attributes, which depends ontheir own socid and economic
characterigics. Contingent methods are used to dlicit preferences and willingnessto pay (WTP)
for rice seed. The margind vaues of attributes, with and without information about the seed, are
estimated with an ordered probit regresson. WTP for information is derived from the analys's of
WTP for rice seed. The results have implications for the best way to finance research and

extenson sarvices in the areas of intervention, particularly for new rice varieties.
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The importance of extendgon in agricultural systems has been questioned due to itslow
effectiveness in improving agriculturd performance and consequently farmer welfare (Rivera
and Gustafson 1991; Carney 1998). Public provision of extension services represents a heavy
fisca burden for governments. Experiences in anumber of locations around the world are
demondrating that inefficienciesin resource alocation are unavoidable if a service such as
extenson is provided free of charge to stakeholders who might be able or willing to contribute in
order to obtain appropriate service (Schwartz 1994; Dinar 1996; Carney 1998; Chapman and

Tripp 2003; McFeeters 2004).

This study treats information and knowledge as agricultura inputs and the goods that extension
services provide. The underlying hypothesisis that as a good, information has a market with
incentives for private participation. The objective of the research is to determine the margind
vaue of information to farmers and estimate their willingnessto pay (WTP) for it. Though a
hypotheticd vdue, WTP can help to establish boundaries for information supply price and guide

the implementation of private participation in extenson services.

The project on which the research is based was initiated by the West African Rice Development
Asociation (now Africa Rice Center, WARDA) in 1999 to develop participatory tools to
enhance farmer participation in developing new rice varieties and explore aternative ways to
increase the efficiency of agriculturd extenson. The project areas of intervention are villagesin
Ogun, Kogi and Ebonyi satesin Nigeria and Dassa and Glazoue sub- prefecturesin Benin
(Figure 1). The project identified rice producersin study areas and conducted on-farm trids. The

farmers participating in the project represent the popul ation sampled for this research.

Riceisamain staple and cash crop in Nigeriaand Benin, and these countries have a comparétive

advantage to produce it localy (Ahoyo 1996; Akpokoje et a. 2003). Nevertheless, agricultura



growth and food production trends have not kept pace with the 3% annual growth in population,
leading to increasing dependence on food imports. Although rice production levels and
cultivated areas have tended to increase, thereis aremarkable decrease inrice yield over the last
20 years, paticularly in Nigeria (FAO 2004). A sgnificant proportion of the population in both
Nigeriaand Benin remains food insecure (IFDC et a. 2000). Over 70% of the population in

Nigeria, and 40% of the population in Benin, lives below the poverty line.

Evidence suggests that the rate of adoption of rice technologies in West African countries has
gtagnated. Despite the importance of rice in the daily diet of the farm households and urban
families, rice technologies appear not to have generated better yields or improved qudity (FAO
2004). The public ddlivery of technologies has been inefficient, a problem accentuated by

elevated costs (Akpokoje et al. 2003).

Similar gtuations have been recognized in a number of different countries, where extenson
services have been handed out to private providers or the funding of this activity has been
diversfied (Carney 1998; Berdegué and Marchant 2002; Katz 2002; Riveraand Zijp 2002,
Chapman and Tripp 2003; Davidson and Ahmad 2003; McFeeters 2004). The concluson has
been the same with ether srategy: dthough there are economic and socid reasons that jugtify
public financing of agriculturd extenson sarvices, not al services need be publicly provided

(Sulaiman and Sadamate 2000).

In this study, agricultural extenson is viewed as a sarvice that can be publicly funded with
additiona contributions from farmers, but is ddivered in a private way. Farmer contributions
have two purposes other than supporting the system. Firt, they increase the incentives for
extenson ddivery. Second, they enhance the accountability of extenson agentsto farmers. To

assess the leve of stakeholder contribution, a methodology is developed to estimate willingness



to pay (WTP) for information. The rice seed evauated includes inter- specific crosses (New Rice
for Africa, or NERICA) and other improved rice varieties produced by the West African Rice
Development Association (WARDA). Theinnovative aspect of the research is the use of
conjoint analysis to estimate the vaue of information and its effect on farmers' perceptions and
preferences. Findings demondirate that farmers value information about seed and have a postive
WTP for it. As aconsequence, there are possibilities for private participation in providing

agriculturd extenson, particularly for new varieties.

Theoretical approach
Demand for seed varieties

In consumer theory, demand functions are derived by considering amodd of preference
maximizing behaviour coupled with underlying economic congraints. Under normal
circumstances, the consumer chooses the good that satisfies better his needs or expectations, or
that provides him with a higher utility. The consumer cannot choose agood that he cannot

afford because his demand is congtrained by his budget. In estimating variety demand equations,
the framework of utility maximization is more complete than that of profit maximization. For
ingtance, afarmer deciding over anew rice variety may not necessarily choose the one that offers
higher cash return. Farmers seek to maximize utility subject to multiple congraints, and these

may be technicd, indtitutiond or organizationd.

The Lancaster theory of consumer choice (1991) proposes that consumers choose attributes of
goods rather than the goods themselves. In other words, utility is provided by the attributes a
good possesses instead of the good per se. Individud preferences determine the relative weights

given to the various attributes when choices are made. The relationship between goods and



attributes and as well among attributesis objective and determined by the consumption
technology. In this study, the consumption technology is the seed variety, or genotype that is

consumed by the farmer as a production input.

Drawing from this theoretic framework, conjoint andyss (CA) methodology dlows a utility
function to be modded as the sum of utilities that product attributes generate to a consumer. The
methodology is a survey-based vauation technique that relies on individua backgrounds to
esimate the marginal contribution of a specific product characteristic to overdl preference
ratings (Hamath et d. 1997). The underlying premiseis that consumers evauate a product by
adding utilities from each attribute (Baidu- Forson1997a). Severd studies have employed CA to
evaduate farmers preferences in crops and other technica innovations in West Africa (Adesina
and Zinnah 1993; Baidu-Forson, Ntare et d. 1997a; Baidu-Forson, Waliyar et d. 1997b;
Ndjeunga and Nelson 2005). Utility is trandated into economic benefits through commercid sde

or on-farm consumption of the good.

Here, CA was used to decompose the structure of farmers' preferences given hisher overdl
evauations of a set of rice seed dternatives that were pre-specified in terms of leve of different
attributes (Green and Srinivasan 1978). Farmers prefer one variety based on its attributes and
how they perceive them. Choices among dternatives depend on the attributes of the variety of
rice seed, the characteristics of farmers, and the level of information farmers have about the

vaiety.
Demand for seed-related information

Literature on willingnessto pay (WTP) for informeation provided by extension servicesis scant.
Dinar (1996) estimated demand for and supply of extenson vidtsin Israd, deriving WTP for

these services from the per hectare value added by subtracting the production cost (including



extension) from the revenue. This gpproach provides afactua estimate of the extension price,
but if the value added is not due exclusvely to an increase in the number of extension vidts, the
extension activity might be overvaued. Where extension services are not strong and structured,
asthey arein Israd, the validity of the gpproach is questionable. Application of the method
requires detailed information not only about farm production but also about extension

performance.

Holloway and Ehui (2001) focused on the cash income congtraint in amode of consumer
demand, deriving the amount of income that a dairy producer in Ethiopiaiswilling to forgo to
obtain an additiona unit of service rendered. The decision the dairy producer hasto take is
whether or not to participate in the market. Market participation depends on the increased price
he can obtain for a better product. The WTP is estimated only for individua extension visits. The
suitability of this gpproach depends on the reliability of market prices and the extent to which

production is commercidly oriented.

Sulaiman and Sadamate (2000) estimated the WTP for extension services for Indian conditions.
Farmers were asked directly about their WTP for extension services and valid agriculturdl
information. The authors used alinear discriminant function to predict farmers behaviour and
eva uate the determinants of their willingness or unwillingnessto pay. One cavest of this
approach, asin any contingent vauation exercise, is that the WTP is a hypotheticd vaue.

Hypothetica vaues cannot always be correlated with capability or readiness to pay.

When farmers are familiar with fee based extenson services and can give aplausble value, as
was the case in the Indian study, the methodology is appropriate. By contragt, financia

participation for extensgon israre in West Africa. In this study, the WTP vaue for information



had to be estimated indirectly. Conjoint andyss, most commonly gpplied in market research,

provides a powerful theoretical basis for doing so.

By treating information about the seed variety as a product attribute, it is possible not only to
evauate how preferences change but dso to estimate the marginad vaue of the information itsalf.
The product delivered by extension services is information about new technologies, which are
improved rice varigties. The information variables account for extension activities conducted

during the introduction of the new varieties.

Resear ch Design
Ste selection

The stes studied were originally sdlected by the WARDA project based on ecological criteria
used to classfy the production conditions of upland rice and test varieties. While thereisa
preference for lowland cultivation in Nigeriaas well as Benin, upland production has great
potentia in both countries. Villagesin three states of Nigeria (Ogun, Kogi and Ebonyi) and two
sub- prefecturesin Benin (Dassa and Glazoue) are included. Each Site has unique ecologica

features, socia and economic conditions, summarized in Table 1 (WARDA 1999).

Dassa and Glazoue in Benin, and Kogi in Nigeria are dassfied as Guinea savannah. Ranfal
patterns in these gtes varies from 900 to 1200 mm per year in Benin and from 1000 to 1500 mm
per year in Kogi, dlowing in both cases a crop-growing period of 180 to 210 days. There is a
marked dry period in the sub-prefectures of Benin, which as has been extending in length over
the last severd years. Drought resistant varieties represent an important dternative for rice

producersin this area.



Kog date, located in the centrd plateau of Nigeria, dso hasadry period but the villages under
evauation are close to the Lokoja River, which carries water throughout the year. Lowland rice
production is more important than upland production in this state, dthough upland riceisan
dternaive for amdl farmers with limited access to good qudity land. Kogi and Benin farmers
participating in the project had limited experience in upland rice production.

Ogun gate in the Southeast is classified as arainforest areabut it aso has some savannah aress.
The average annud rainfal in this state varies from 1400 to 1700 mm per year, dlowing acrop-
growing period of around 270 days. Upland and lowland rice production are important and
farmers are organized in an association called ORGA (Ogun State Rice Growers Association).
Ogun gate is rdlaively rich with high road density, and with a stronger extension office
(OGADEP, Ogun State Agricultura Development Project). Farmers have access to village and
regiond markets and are quite familiar with rice varieties.

Ebonyi gate, located in the Southwestern part of Nigeria, is a secondary savannah as aresult of
humean activities and high population dendity. The volume of rainfal is greater than in Ebonyi

then in the other sites (1500 to 1800 mm per year) and is distributed from April to early
November, with a growing period of 230 to 270 days. Traditiondly, Ebonyi farmers arerice
producers and they are very familiar with rice varieties. The rice produced in Ebonyi is marketed
to states around the region, and the rice production and commercidization chain istherefore
more developed. Farmers participating in the project take other rolesin the rice production chain
in addition to farming, including parbailing, milling and trading. This diversty of functions

affects the way they perceive and assess rice quality attributes.
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Data

The sample of farmers was defined by the WARDA project, Since these represent the population
with potential willingnessto pay for seed and seed-related information. Participating farmers
were identified in atwo-step process. Fird, rice-growing villages were located with the help of
the agricultura extenson officiads. Next, farmers were called to community planning mestings

and invited to participate in the project. A total of 272 farmers decided to enroll in the project
activities, including 176 from Nigeria (57 in Kogi, 49 in Ogun and 70 in Ebonyi), and 96 from

Benin (46 in Dassa and 50 in Glazoue).

Three tools generated the primary data. The first tool was a household survey conducted during
2002 — 2003, addressed to each farmer participating in the project. The survey covered generd
household characteridtics, rice production, market information, and farmer perceptions of rice

attributes. Survey data provided the explanatory variables for the econometric analyss.

The second tool was an on-farm trial. Each of the 272 participating farmers agreed to implement
an on-farm tria during two cropping seasons to test an improved rice variety and compare it to
the locd variety in use. Farmers were respongible for: 8 managing of the plot; b) evaluating rice
varieties dready available in the area and the new varieties available in stock; ¢) selecting the
most preferred rice varieties to be tested in WARDA experimentd fieldsin each site; d) sdlecting
the improved variety to be tested in their own on-farm trid; and €), providing periodic
information to the WARDA technicians about the status of the on-farm trids. WARDA provided
the seed and the necessary inputs for the on-farm trials free of charge, most importantly fertilizer
and extenson assigtance. Participation in the on-farm trid is one of the two extenson variables

included in the andysis.



Thethird tool was afield day activity where the contingent ranking method (CR) was used to
dicit farmers preferencesfor rice varieties. The exercise was carried out in the WARDA
experimentd fidd in each gtein 2002. Only 201 farmers of the 272 participating in the project
could attend the field day. The task for farmers was to rank a sample of varietiesin order of
preference, with and without information about the seed. While the ranking initsdf isthe
dependent variable in the andysis, the information obtained in the field day experience

represents the second extension variable.

The ranking system is consdered to have estimation efficiency thet is superior to the binary
preference system (Mackenzie 1993). Unlike rating systems, ranking levels are comparable
across respondents. In the study Sites, the ability of risk farmersto order or rank varieties and
multiple atributes is well developed, dthough the probability of ranking inconsstency increases
when the sample size increases (Baidu-Forson et a. 1997a). For this reason, the number of

varieties evauated was limited to 5 in Kogi, 6 in Ogun, 7 in Ebonyi and 8 in Dassa and Glazoue.

Varieties ranked by farmers correspond to both lowland and upland rice production. They
included the most preferred local variety and improved varietieswith ITA and WAB prefixes.

ITA varieties are rdatively old varieties produced by the Internationd Ingtitute of Tropica
Agriculture (NCRI 2000). WAB varieties are entirdly new varieties bred at WARDA. Among
them, WAB 450 P31 and WAB 450 P38 are NERICA (New Rice for Africa) varieties. NERICA
varieties are the result of anove, inter-specific cross between rice originating in Asia (O. sativa)

and rice origingting in Africa (O. glaberrima).

Two scenarios were implemented. In the scenario without information, the rice seed samples
were presented unidentified to the farmers and they had to base their judgment solely on the

characteristics they could see or deduce from the physica gppearance of the seed. Observable
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seed characterigtics can provide some genetic information—depending on the farmer’s prior
knowledge. For example, experienced farmers might recognize seed of awell-known loca

variety and the variety that they were evaluding in the on-farm trids.

In the scenario with information, seed samples were labeled with their loca and WARDA

names, and information about variety characteristics was provided ordly and on paper, as shown
in Table 2. Farmers were guided around the experimenta field where the varieties were a the
final stage of development and could visualy compare the performance, smilaritiesand

differences among the varieties.

The contingent vauation method (CV) was used to dicit farmers willingness to pay for seed of
improved varieties in both scenarios, since seed prices were not available in each case. Not dl of
the improved varieties have been officidly released, dthough severd have been used by farmers
for some years. Other improved varieties, such asthe NERICA varieties, are completely new to
farmers. Questions were open-ended becauise farmers surveyed are accustomed to buying rice

seed in the market, even though they were exposed to new varietiesin the fidd day activity.
Econometric M odel

Soecification

The modd dates that when afarmer selects rice seed among aternative options, he or she
actually compares single atributes (r;) of the variety (R). The sdection process is influenced by
the characterigtics (f;) of the farmer (F) and information about the seed (Y). Asin arandom

utility approach, the variety sdected is assumed to provide the farmer the highest leve of utility.

The utility function is therefore defined as.

U=U[R (re.rn), F(fr.fm), Y]+ U[Z] . ()

12
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The farmer sdects the best of the options according to the leve of related information, Y. Rice
choices are made independent of the consumption of the other goods, Z. Since utility is not
directly observable, an indirect utility function (V) is oecified. In theory, seed priceisan
argument in the indirect utility function. Price signds are poor and markets incomplete for rice
seed dternatives in the study Sites. Instead, farmers were asked to express their WTP for therice

varigty of their choice (R). Theindirect utility function isthen expressed as
V=U[RFY, WTF| 2

Plaugbly, the farmers best choice could be a variety of seed that is not avallable. Then the
farmer would sdect the next accessble variety with the attributes thet fit his requirements, as his
second best choice thet attains alower leve of utility. Utility is not amenable to direct
egimation. The utility level generated by each variety can be indirectly expressed by a

preference ranking, implying thet:
R re,...fn WTP] 3 RE[ry,...10, WTP,] 3 ... 3 R"[ry,...00 WTP,] ©)
The indirect utility function can be linearly specified as

V =a+ briry + beoro +... + byafy + brofo +... + by1ys + byoyot+ By WTP 4

The advantage of the linear modd is that the coefficients of the independent variables are
margind utilities MUy; = dV/dri= by (Mackenzie 1993). The margind utility of an independent
variable represents the relative change in the vaue of the independent variable needed to change
utility by one unit (keeping the other variables congtant). Theratio of margind utilities of two
attributes is the margina rate of subgtitution (MRS). The MRS expresses the amount of an
attribute the consumer iswilling to give up in order to obtain one more unit of another attribute

a thesamelevd of utility: MRS;12 = MU;1 / MU;2 = by / bro. When one of the attributesis price,



the equation isthe inversed compensated demand for the attribute. The retio of a given attribute
or extension variable coefficient to the WTP coefficient is the inverse compensated demand for

the attribute:
MWTPi = bi / bvvtp (5)

As specified, the model could be directly caculated using anorma linear probakility model
(LPM). The LPM modd isasmple ordinary least square (OLS) regression that relates the
probability of aranking occurrence to the attributes of the varieties. Due to the discrete nature of
the dependent variable the LPM is congtrained by its linear definition, heteroskedagticity and
non-normdlity of the disturbances (Gujarati 1995). Logit or probit models can be used to
accomplish the same estimation, and these are more gppropriate in dealing with discrete
dependent variables. Both models adjust better to a probability curve by usng alogigtic and a
norma digtribution function to estimate the probability of a certain ranking occurrence. They
a0 have the advantage that the utility function itsdf remains linear in the parameters. The
difference between the output of an ordered probit and logit is minmd (Gujarati 1995; Greene

2003), dthough probit is preferred when the order vaue of the dependent variable isimportant.

The modd isbuilt around alatent regression in the same manner as abinomia probit modd,
where the respondents have their own intensity of opinion that depends on certain measurable

factors x and certain unobsarvable factors e:
K*=xa+e (6)
K* isunobserved, but what it is observed are threshold vaues of K:

K=0 if K¥<0

K

1 ifO<K*<m

14



K=2 ifm<K*<m
Ya
K= J if my, £ K*
Then, for polytomous responses with ranking outcomesK; = 1, 2, 3, ..., i, the probability p of
observing Kj is
Prob (K=0) = py = O (X §) (7)
Prob (K=1)=p,=0O(m -x8 -0 (-x4)
Prob (K=2)=ps=0(m-x8 -0 (m - x8
Ya
Prob (K=i) = p+1 =1-0 (m1 X &)
Where O represents anormal cumulative distribution function, x a vector of independent

variables, and the nis are unknown parameters to be estimated with &

Equation (4) was estimated with amultinomia ordered probit mode specified as the probability

of ranking K [Pr (K)], where:

K= a+aR+j] F+gY*+f WTP+e. (8
The vector of parameter estimatesd, j , gand f are embedded in the coefficient vector b’
(equation 6), R accounts for variety atributes, F for farmer characteristics, Y for seed-related
information from extension activities, WTP for willingness to pay for the rice seed, and &
represents the conventiond intercept plus the additiond intercept dummies or threshold variables
(Hamath et al. 1997). In addition, in order to have positive probabilitiesO<m <m < ... <m.

(Greene 2003).
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Explanatory variables

As compared to Asian or American rice, there are no pre-established market standards for rice
grain or agronomic qudity propertiesin Nigeria or Benin. Farmers surveyed identified 5

attributes they consder when sdecting varieties of rice seed: potentid yield, days to maturity,
tillering capacity, plant height, and Size of the grain. Each of these is a fundamenta agronomic
characterigtic of importance to farmers who consume seed as a production input, although grain
Szeisadso an attribute sought by those who consume the product. Grain size coded as an effect
dummy (best option=1; indifferent=0; worst option=-1). The best option corresponds to rice with

long, bold grains, while the worst option is represented by smdl, dender grains.

Attributes omitted from the analyss were grain color, height uniformity and milling capacity.
Grain color, dthough important, was not included because of the sizable difference between the
color of the loca varieties that were parboiled and milled localy and the color of the improved
varietiestha were parboiled and milled under experimenta conditions. Farmers listed height
uniformity only because the latest materids were released unfinished and still demondtrated low
field stability and height digparities. Milling attributes reflect a more complex problem
concerning processing methods and grain qudity. Technica information about the levels of

related agronomic characters per variety was insufficient.

In smilar studies, an orthogona array was devel oped to generate product (seed variety) profiles
that consumers then evauated (Mackenzie 1993; Baidu-Forson et al.1997a; Baidu-Forson et
al.1997b). Ascompared to hypothetical varietiesin the research development pipdine, we are
dedling with finished varieties. Finished varieties have atribute levels that vary under farmer

conditions depending on interactions of the genotype with the environment. Here, expected (ina



datistica sense) levels of varigty atributes are drawn from muiti-year, multi-locationd trid data

that account atigticaly for variaion in management and growing conditions (Table 2).

Farmer characterigtics (F) incude: age, gender, yearsin school, marita status, experienceinrice
production, the size of the household, income from rice production, and whether or not the
farmer sdlsrice (summarized in Table 3). Age, gender and marital status characterizerice
producers, and affect variety preferences. Y ears of school and experience in rice production
express farmer knowledge. Farmer knowledge could affect preferences for rice seed and ability
to assamilae seed-rdated information effectively. Income earned from rice saes reflects the
extent of commercid orientation and the economic Situation of the farmers. In West Africa,

household sze is dso an indicator of better economic status.

Information provided through extension activities (Y) was measured by two dummy variables.
“On-farm trid experience’ took the value of 1 when the farmer evauated the variety he or she
grew in the on-farm trid, and zero otherwise. After observing the variety on the farm, farmers
became familiar with its attributes and their judgment was affected by the information acquired
with this activity. The value of “fidd day information” was 1 when the information in Table 2
was provided at the field day activity, and zero if the farmer was presented only with

unidentified seed samples.

Results

Descriptive statistics

Farmer characteristics, WTP for rice seed and the farm price of rice are summarized in Table 3,
by ste. Farmers are considerably older in Dassa and Ogun than in other sites. Women participate

more in rice production in Benin, whereit is more likely to be atask for which they are

17



responsible. In Nigeria, men’'s agricultural work is often related to crops like yam or cassava
while women undertake production of vegetables and cash crops to meet their own consumption
needs, including tomatoes, groundnuts, and pepper. In Nigeria either the husband or wife
manages rice plots. Women are often in charge of smaller rice plots for family consumption
needs, while men manage the larger rice plots for commercia sdes. On the other hand, in Benin,
rice production ismogt likely atask for the wife that explains the difference in gender

composition of the sample across countries.

Households in the Sites surveyed are often organized around a ma e household head with severd
wives. Polygamy is socidly accepted and it o provides additional household labor (White
2002). Thisfact is especidly important for rice production since labor is the most expengve
variable cost. Femae household heads are mainly widows. The average household size of arice
producing family in ether country is above 10 members. The household Szeis particularly large

in Ebonyi, which dso shows the highest |abor cost among the Stes.

Rice production is more extensive in Nigeria than in Benin and the production chain is more
developed, especidly in Ebonyi state. A higher percent of farmers sdlling rice was reported in
the Nigerian Stes, which isadso linked to ardatively higher quality of the find product sold.
Except for Kogi, in the other two statesin Nigeria, farmers sell processed rice (parboiled and
milled). Survey datadso indicate that farmersin the Nigerian states of Ogun and Ebonyi
generate alarger percentage of their income from rice production, which is probably dueto a
grester experience cropping rice in these two dtates relative to the other sites. Totd income is

condderably higher in Nigeriathan in Benin.

Table 3 aso shows that, except for Ebonyi, WTP for the improved seed samplesis higher than

the actuad farm gate price of the locd rice. One explanation for thisfinding could be that Ebonyi
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isthe ste with the greatest degree of specidization in rice production and marketing. Farmersin
Ebonyi are involved in more than one step of the production chain and amost dl of them s
parboiled-milled rice. The milling fadilities are organized in amilling company and have
developed essentid quality standards based on the characteritics of the most importart rice
types produced in the state. A large percentage of the population in the stateisinvolved in rice
production, generating an excess supply that is traded in neighboring states. An improved rice
variety must demonstrate similar or better quality characteristics to compete with the loca
varieties.

Ordered Probit Results

Complete and vaid information was gathered for 201 farmers (30 from Kogi, 38 from Ogun, 49
from Ebonyi, 40 from Dassa, and 44 from Glazoue), generating for each case scenario atotal of
150 usable rankingsin Kogi (30 observations * 5 varieties evaluated), 228 in Ogun (38 * 6), 343

in Ebonyi (49 * 7), 320in Dassa (40 * 8), and 352 in Glazoue (44 * 8).

The modd was estimated for each Ste and for al respondents. Each ste had a different number
of varieties evaluated. For the mode congdering al respondents, rankings were adjusted to
include only thefour varidties evduated in every ste the locd one, ITA 150, WAB 450 P31
and WAB 450 P38. The trangitivity property of the rankings enables recoding. Given the
reduction in the number of variety attributes, samples pooled at country levels revealed no

additiond informationand are not reported.

A number of formal approaches can be used for testing for model specification, the most
common of which are the Lagrange multiplier (LM) tegt, the likdihood ratio (LR) test, and the
Wald test. In each of these approaches, two models are formulated, arestricted model and an

unrestricted modd. The likelihood ratio test is preferred when a direct comparison is made



between nested hypotheses that can be treated with parameter restrictions (Ramanathan 1998).
The test-datidtic is defined by the ratio of the maximum vaue of the likelihood function under
the null hypothesis (the restricted modd) divided by its maximum vaue when no regtrictions are
imposed. The test satigtics is asymptoticaly distributed as chi-squared, with degrees of freedom

equd to the difference in estimated parameters (Mazzanti 2001).

Table 4 summarizes the results of Sx separate probit models representing each site and the
pooled sample. The pooled modd was compared to an unrestricted model that dlows for Ste-
specific margind and fixed effects. The null hypothesis that separate Site effects are equd to
zero was rejected with a Swait-Lowviere log-likelihood ratio test at the 1% sgnificance levd. In
other words, data do not support the hypothesis that the underlying population parameters are

sSmilar across Stes.

The signs of the regression coefficients indicate the direction of effect of each variety attribute,
seed-rdated information, and farmer characteristics. The ranks ranged in value from O to 3 for
the pooled modd, 4 for Kogi, 5 for Ogun, 6 for Ebonyi, or 7 for Dassa and Glazoue. Since a
higher rank indicates a stronger preference for the rice variety, utility increases with a postive
sign and decreases with a negative sign. The magnitude of the coefficients is more complex to
interpret because the probit function uses anorma distribution to adjust the probability curve for
the different utility thresholds (rankings). Hamath et d. (1997) explain that since the utility of
preferenceis an ordina measure, the relative magnitude of the coefficients is more important
than their absolute magnitude. The sign and sgnificance of the variables dlow inferencesto be
drawn about: a) the importance of variety attributes to farmers, b) the effects of farmer
characterigtics on the way they rank varieties; and c) the influence of information in the ranking

Process.



Farmersin each ste stated preferences for adistinct set of variety attributes, as expressed in the
divergent combinations of sgns and significance of coefficients. The modd estimated for all
respondents suggests that, in generd, farmers prefer varieties with higher potentid yield. Still,
while astrong preference for yield potentid is observable in Ogun, Ebonyi, Dassa and Glazoue,
the same cannot be said for Kogi. Yidd istypicaly the primary advantage of improved varieties
over loca ones, dthough farmers are not dways looking for the sngle variety with the greatest
yield potentid but for greater stability, aswdll as other characterigtics. Furthermore, farmers do
not generdly attain yield potentia on their farms, due to a combination of environmenta and
management factors. Though surprising, these findings coincide with those obtained by Daton

(2004) in his hedonic andyss of the economic vaue of ricetraits.

Days-to-maturity isa ggnificant atribute for farmersin the Nigerian Ste regressons aswell as
the pooled regresson. In Nigeria, farmers prefer early-maturing varieties. In Ebonyi, Chinaisa
ghort cycle variety that alows farmers to enter the market early in the season, but itsyield is il
modest and consumers pay alower market price for its short grain. The indifference of farmers
in Dassa and Glazoue to early maturity could be explained by the varieties used asloca controls
in these dtes and their grain Sze characteridics. In Dassa and Glazoue, Gambiakais a variety
with an extra-long cycle and low drought tolerance, but a good-szed grain that consumers
appreciate. The coefficient on grain 9ze has the expected postive sign in Kog, Ebonyi, and
Dassa, as well as the pooled model—demongtrating farmer preference for long-bold grains.
Graingzeisof gatistical sgnificancein dl tes except Glazoue, where the locd, medium-sized

grainis highly demanded by farmers.

Thetillering capacity of the plant is an important attribute to rice farmersin dl of the stesand in

the pooled model. Nonethdess, the highest tillering plants are not the most preferred. For some
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farmers high tillering capacity is an indicator of higher yidld, dthough a plant that produces more
tillers has less vigor to produce bold grains (Myers McClung 2002). Plant height isa datidicaly
ggnificant factor in variety rank for farmersin the al stes except for the pooled sample. Farmers
date a clear preference for taler varieties. In Ogun, especidly, where only the panicleis cut a

harvedt, short varieties demand more effort for an activity that aready demands alot of labor.

The set of farmer characterigtics that influence how they rank varieties dso depends on the site.
The extent of formd education is Sgnificant only in Ebonyi and Glazoue stes and in the pooled
modd. Smilar results were obtained in India, where andysis of demand for agriculturd services
reveded a higher WTP among better educated farmers (Sulaiman and Sadamate 2000; Katz
2002). The sample included rdletively few cases of Sngle-headed households, and marital status
hed no effect on variety rank. The gender of the farmer is agatisticadly significant determinant
only in Glazoue, where women participate intengvely in rice production. Participation in the
market as arice seller mattered in the Benin Stes. The effect of sdling rice is negative,

indicating that to keep rice for home consumption gives farmers a higher utility. Income
generated from rice production is a determining farmer characteristic only in Dassa, which isthe

ste with the lowest total income.

The information provided to farmers during the field day has no significant effect on their variety
ranking in any site. Moreover, the coefficient for this variable is negetive in al cases, suggesting
that the information provided during the field day activity did not increase the utility level of
farmers. On the other hand, the second information variable, reflecting farmers: experiencein
on-fam trids, is datidticaly significant in Ogun, Glazoue and the pooled sample. Across Sites,

the willingness to pay (WTP) for seed isadaidicaly significant and postive factor in a
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variety’srank. Congstent with consumer theory, these results confirm that the higher the

preference for the variety and its attributes, the higher the willingness to pay for seed.

The threshold variables can be interpreted as the numerical linkages between the utility function
of respondents and the preference rankings of rice varieties. As shown in table 4 the threshold
coefficients obtained are consecutively higher, postive and sgnificant, which implies that the

mode specification is correct (Hamath, Faminov et d. 1997; Greene 2003).
WTP estimation

In the context of this study, information is understood as a message including data, idess, or facts
that are new and vauable to the person that obtains them. Knowledge is the ahility to use
information, and the development of this ability involves alearning process. The retio of agiven
attribute or extension variable coefficient to the WTP coefficient is the inverse compensated
demand for the attribute (Mackenzie 1993) or the WTP vaue for each attribute. These values are

presented in Table 5.

Pogtive as wdl as negative WTP vaues were discovered. The negative vaues could be
interpreted as alack of farmer interest in field days or on-farm trids unlessthere is
compensation. The on-farm tria experiment included the seed, fertilizer and extenson service
and the opportunity to observe the variety closely throughout a cropping period. In comparison,
the field day activity isasingle day of exposure to rice varieties where farmers are told about
some characterigtics of improved varieties and can visudly compare their field performance to
that of the local check only at that point in time. In the pooled regresson modd, WTPis
sgnificant and pogtive for the on-farm experiment (US$ 0.149), but the field day activity does
not influence variety rank or increase the utility of farmers. Farmersin Ogun date are willing to

pay more for on-farm trids than farmers in other sites. Ogun farmers are willing to pay US$

23



0.273 for the whole on-farm tria package, as compared to US$ 0.127 in Glazoue. Farmers from
Dassa, Kogi and Ebonyi show no interest in paying for the on-farm trid activity. In Dassa,
Ebonyi and Kogi the improved varieties tested appear not to have represented area advantage
compared to the locd variety included in thetrid, or to dternative activities. Rice productionis
alabor demanding activity and many farmers opt either for other crops like cassava or yam, or

for other non+agriculturd activities like commerce.

The coefficients for the fild day activity suggest anegative WTP for this activity, athough they
arenot gatidicaly sgnificant. Clearly, the information provided to farmers was not enough in
quantity or quality to affect their preferences. Nor do improved varieties show a strong

technological advantage.

Conclusion

An ordered probit regresson was pecified to esimate the indirect utility function of rice farmers
in selected project Stes of Benin and Nigeria, where the ratio of an extension activity coefficient
to the WTP coefficient is the inverse compensated demand for the activity. Farmers were asked
to rank a sample of rice varieties with and without seed-related information. The rankings
represent the relative leve of farmer utility. The mode was built around a latent regresson
where the respondents have their own intensity of opinion. Explanatory factorsincluded variety
attributes, farmer characteristics, and extension variablesin addition to a price, measured as the
willingnessto pay for the rice seed. The willingness to pay for rice seed was dicited through an

open contingent valuation approach.

The variety attributes evauated in this study (potentid yidld, tillering capacity, size of the grain,

height of the plant and days to maturity) are those that have been addressed specificdly by plant
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breeders. The probit coefficients indicate that these attributes are important determinants of the
seed preferences stated by farmers, dthough in many cases, the Sign of coefficient seemsto
contradict that sought by rice researchers. Thisis most evident for potentid yield and plant
height. Finding smilar patterns with the application of ahedonic anadyss, Daton

(2004) concluded that dthough yidd has served as a defining factor for promoting a new variety
for officia release, high yidd was not a sgnificant determinant of farmer WTP for new rice
vaietiesin West Africa Most farmers do not obtain yield potentid under their growing
conditions, and yield stability, aswell as other atributes, may aso be of concern to them. Plant
height is an important indicator for farmers and conventionadly, rice breeders tend to sdlect
stronger and shorter rice plants to avoid lodging from high winds. Depending on the method they
use to harvest and other uses of rice straw, farmers might have a preference for rice plants with
medium to tal stature. In the Sudy Sites, farmers cut rice panicles and leave the plant on the
ground, so that short plants are inconvenient. Tdl plants are easier for harvesting, Snce farmers
do not have to bend and the process can be accomplished more effectively. Rice production is

dready afundamentaly labor-intendve activity.

In generd, differences across the regions for preferred attributes express the high degree of
physica, socid, and economic heterogeneity among the Sites. This heterogeneity can help to
explain the mixed results obtained with respect to the role of farmer characterigicsin predicting
rice variety preferences. Education was a significant factor in severd stes. In theory, educated
farmers can assmilate information and convert it into knowledge more effectively than farmers
with limited education, dthough thisis not dways the case. The extent of farming experience,
expressed as the number of years growing rice, generates relevant knowledge. Surprisngly, this

varigble was sgnificant only in Glazoue.
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The importance of the introduced technology, the content of the activities, and the experience of
the farmers regarding specific topics of discussion can influence their WTP for extenson
activities Extenson activities are usudly time-consuming, but if the content is new and valugble
to farmers the incentives to participate may be sufficent without adirect financiad compensation.
In this case, the content is information about improved rice varieties, some of which are already
known to farmers. Under these conditions, it isnot surprising that the field day information has
no grong influence on the preferences of farmers or that the WTP for the field day activity is

datidicdly sgnificant only in one Ste.

The low WTP vadues for field day information could aso indicate that, in order to provide
incentives for private participation in the area, extension efforts should target farmers as groups
rather than individuds. This research suggests that rice farmers participating in the project have a
postive WTP vaue for information but mainly for hands-on experience (on-farm trids). Since
al farmers evauated are project participants, there is probably an upward biasin WTP, if any,
relative to the genera rice-growing population Clearly, willingnessto participate in the project

however does not necessarily trandate into willingness to pay for extension.

Overdl, research findings support the hypothesis that extension activity has potentidly positive
margina benefits. Theleve of margina benefits may ill be too low to encourage the
participation of the private sector in extenson, & least at theindividua level. Even when farmers
arewilling to pay for a better service, their contribution is limited by their incomes. Group
contributions could be a much feasible alternative to increase incentives for private participation.
Even when the extension service is not fully paid by farmers, contributions to extension and/or
the number of contributors should be high enough to alow the development of the system. If

incentives are to be increased, the technology offered with the extension service hasto creste a
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technologicad advantage thet is sufficient to make farmers “willing to pay” —or even better—
“ableto pay”. More research is needed to explore the appropriate ingtitutional arrangement that
would suit the specific conditions in the target areas. Outcomes from experiences in other

countries can help to guide the process.
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Figure 1. Location of the Study Sites
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Table 1. Ecologicad Characterization of Sites

33

: Nigeria Benin
Varables Ogun State Kogi State Ebonyi State Dassa/ Glazoue
Geology Igneous / Basement complex ~ Sedimentary rocks ~ Gneiss/ granites

metamorphicrocks  rocks/ aluvial
materias
Relief Lowland Undulated plateau  Lowland Mixture of plateau
and flood plains and valley
Ecology Rainforest Southern guinea Derived savannah ~ Guinea savannah
savannah resulting from
human activities
Annual rainfall (mm) 1400 - 1700 1000 - 1500 1500 - 1800 900 — 1200
Length of rain season March — Mid May- October April — Earlier May — October
November November
Length of growing > 270 days 180-210 230—-270 180-210
period
Annual average 23 25 28 23
temperature
Soils Acrisols/ ferrisols  Ferralitic and Lateritic clays Ferrigineustropical
(upland) aluvia soils (upland) (upland)
Gleysols (valleys Ultisols (valleys) Hydromorphic
(lowland)
Population density 139 66 250 50
(persons/Kn¥)
Ethnic group Y oruba Ighira, Igala, Igbo I datcha, Mahi, Peuhl
Y oruba
Road density High Medium High Medium
Market density Very high both Medium, mainly High, both urban High
urban and rural rural and rural
Rural financia Few formal Few formal Few formal and Many formal and
systems institutions institutions informal informal
institutions organizations

Source: WARDA (1999)



Table 2. Varieties Evduated by Farmers and Information Provided at Field Day
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. Potential yield . Number of Plant height o .

Characteristics (mt/ha) Daysto maturity tillers (cm) Gransize Evaluated in
Locd 1 10-20 120-130 7-10 120- 140 medium, Kogi
Atila bold
Loca 2 10-20 90-100 7-9 80— 100 short, slender Kogi
China
Loca 3: 15-25 120- 130 9-12 130- 150 medium, Ogun
Ofada bold
Locd 4: 10-20 90-100 7-9 80— 100 short, Ebonyi
China bold
Local 5: 20-30 140- 150 10-20 110-130 medium Benin
Gambigka
Improved 1: 25-30 100- 105 6 120- 140 long, Kogi. Ogun,
ITA 150 bold Ebonyi, Benin
Improved 2: 25-30 95-105 10 100—-115  medium, slender Kogi. Ogun,
WAB 450 P31 Ebonyi, Benin
Improved 3: 25-30 105-110 8 110-120  medium, slender Kogi. Ogun,
WAB 450 P38 Ebonyi, Benin
Improved 4: 35-75 120-125 15-18 100-115 medium Benin
ITA 212
Improved 5: 20-30 120 12 130 medium, Ebonyi, Benin
ITA 128 bold
Improved 6: 40-6.0 125-130 15-30 100- 115 long, Benin
ITA 306 slender
Improved 7: 15-30 100 10 100 medium, Kogi. Ebonyi,
ITA 257 bold Benin
Improved 8: 20-25 105-110 6-9 110-130 medium, Ogun, Ebonyi
WAB 189 bold
Improved 9: 20-25 120-125 6-9 110-120 long, Ogun
WAB 224 slender

Source: WARDA, Nigeria



Table 3. Descriptive Statigtics for Farmers Surveyed
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Nigeria Benin
Farmer characteristic Ogun Kogi Ebonyi Dassa Glazoue
Mean SO Mean SD Mean SD Mean SD Mean SD

Age (years) 511 149 389 96 409 82 475 144 417 102
Female (1=yes, else 0) 0.2 - 01 - 01 - 04 - 03 -
Married (1=yes, else 0) 0.9 - 0.8 - 0.9 - 0.9 - 0.9 -
Average education (years) 5.6 43 85 54 17 43 33 47 30 36
Rice experience (years) 180 154 103 6.0 176 84 113 73 9.6 73
Household size 9.7 35 11.2 7.3 132 84 9.7 52 9.8 56
Rice income (US$) 2447 2879 3680 7886 5199 8829 1553 2894 9057 1505
Total income (US$) 9101 1001.6 11914 17295 21694 35766 3743 3763 5962 7339
Percent selling rice 0.6 - 0.9 - 0.9 - 0,7 - 05 -
WTPfor seed (US$/KQ) 031 018 0.35 0.29 017 014 0.19 0.20 0.30 021
Farm price of rice (US$/Kg) 0.27 012 0.20 0.05 0.27 012 0.17 0.09 0.17 0.05




Table 4. Ordered Probit Results
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All
Respondents Kogi Ogun Ebonyi Dassa Glazoue
Variables Coeff. t-ratio Coeff. t-ratio Coeff. t-raio Coeff. t-ratio Coeff. t-ratio Coeff. t-ratio
Constant 213 413" 829 57777 4328 744 028 029  -344 433" 574 640"
Variable Attributes
Potential yield 088 746" -051 -129 973 -626"" 064 2397 021 379" 033 767
Days to maturity 002 395" -009 -424"" -022 -72¢"7" -006 -400°° 000 -0.14 000 -0.19
Tillering 019 -7217" -027 -314°7 -112 -697 -003 -082 005 -273° -004 304"
Height plant -001 -0.86 005 245" 013 502" 005 400" 002 311" 005 737
Grainsize 052 760" 001 005  -181 -35¢"" 032 401" 013 184  -006 -095
Producer
Characteristics
Farmer age 000 -1.15 000 040 000 -0.11 000 -0.17 001 154  -001 -098
Farmer gender 008 095 015 042  -010 -064 -002 -0.09 007 055 031 244"
Married (1=yes) 011 -104  -021 -085  -008 -02¢  -017 -060 -014 -071  -044 -155
Schooling years 002 235" 002 123  -0.02 -1.0¢ 003 264" 000 001 -003 -207""
Rice experience 001 159 001 095  -0.00 -0.44 000 023  -000 -044  -001 -238"
Household size 001 176" -000 -015  -001 -0.37 001 158 001 1.00 003 3017
Riceincome 000 274" 000 060  -0.00 -0.24 000 145 000 204 000 068
Sell rice (1=yes) 006 088  -016 -0.39 018 152 021 -098 034 299" -023 -215"
Extension Practices
On-farm trial 031 410" 003 015 039 208" 015 121 010 081 048 402"
Field day 008 -142  -003 -020 000 -001  -011 -125 -005 -047  -007 -085
WTP rice variety 207 1657°" 103 322" 143 434" 412 1219 576 1816 381 1470
Threshold variables
o 068 1926°"° 068 865 077 94277 038 809" 018 4317 034 682"
® 154 3137777 133131177 151 146" 077 125277 038 644" 067 10307
& 217 1693"7" 224 199C""" 120 1670 063 8717 102 1335
o 303 2364°° 170 205477 098 11417 142 1707
& 244 24017 147 1497777 189 21.24™
% 215 1901°" 246 2514""
Samplesize 1608 300 456 686 640 704
\I;;%Iélkellhood 177457
Swait-Louviere test- 19,75+ %*

statistic

Note: “denotes significances at the 10% level, *” at the 5% level, and ™" at the 1% level
For the Swait-L ouviere test, the chi-squared critical value at 1% with 4 degrees of freedom is 13.2767.



Table 5. WTP for Information Variables
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Nigeria Benin
WTP (US$)  All Respondents
Kogi Ogun Ebonyi Dassa Glazoue
On-farm
experience 0.149* 0.032 0.273* 0.036 0.018 0.227*
Field day
experience -0.040 -0.026 -0.001 -0.026 -0.008 -0.019

(*) Significant in the probit anaysis



