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Abstract— Despite the pigeon pea's significance as a nutritious and affordable protein source, its production remains low
due to the lack of improved, high-yielding seed varieties. This study, therefore, examines the factors influencing farmers'
willingness to pay (WTP) for improved pigeon pea varieties in Oyo State, Nigeria. Using a multi-stage sampling technique,
150 pigeon pea farmers were selected, and data were collected through a structured questionnaire. The contingent valuation
method and logistic regression model were employed to analyze WTP and its determinants. Results indicate that while farmers
lacked awareness of improved varieties, all respondents expressed a willingness to pay for seeds with desirable traits such as
drought tolerance, early maturity, and high yield. Key determinants of WTP included age, farming experience, farm size,
marital status, and farm income. The study concludes that improving access to enhanced seed varieties and raising farmer
awareness are crucial steps toward increasing pigeon pea production and strengthening food security in Nigeria.
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l. INTRODUCTION

Pigeon pea (Cajanus cajan) is a crucial member of the pulse family, recognized for its diversity in colors, sizes, and shapes.
This leguminous crop is celebrated globally for its high nutritional value, comparable to other significant legumes such as
cowpea, groundnut, and soybean. In 2022, global pigeon pea production reached approximately 5.33 million tonnes, cultivated
over 6.03 million hectares (FAO, 2022). The crop is cultivated in over 82 countries, with India being the dominant producer,
accounting for about 79.10% (4.22 million tonnes) of total production, followed closely by Myanmar (Ahamad and Kiresur,
2016). Pigeon pea plays a crucial role in India's food security and economy, contributing substantially to both food processing
and the pharmaceutical industry.

In Africa, pigeon pea production was approximately 0.72 million tonnes in 2022, serving as a vital export crop in nations like
Malawi, Tanzania, and Uganda (FAO, 2022). These countries have invested in research to enhance the productivity and
acceptability of pigeon pea, recognizing its potential to foster economic growth through exports. Despite the crop's importance,
pigeon pea production in Nigeria remains limited, with an estimated cultivation area of only 190,000 hectares—Iess than 4%
of global production (Egbe and Vange, 2008). The scarcity of research and data on pigeon pea in Nigeria underscores its
underutilization, with most efforts historically concentrated on major food crops (Popoola, 2020; Kuraz, 2022; Munialo, 2024).

Pigeon pea is a valuable source of affordable protein, providing a necessary dietary supplement for rural communities
predominantly reliant on starch-based diets (Tanimonure et al., 2023). In light of the Sustainable Development Goals (SDGs)
aimed at eradicating poverty and hunger, there is a growing emphasis on underutilized crops such as pigeon pea as avenues for
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economic empowerment and nutritional security. As an alternative to increasingly unaffordable animal protein sources,
leguminous crops like pigeon pea present an essential solution for rural households (Popoola et al., 2022).

Despite its economic and nutritional benefits, pigeon pea productivity in Nigeria has stagnated, primarily due to the lack of
high-yielding improved varieties and the unfavorable cooking characteristics of local varieties (Fatokimi and Tanimonure,
2021; Esan & Ojemola, 2018). Recent studies indicate that the area allocated to pigeon pea cultivation in Nigeria is insufficient,
with farmers likely to maintain their current farm sizes without significant interventions, such as the introduction of improved
varieties and increased awareness of the crop's nutritional advantages (Fatokimi & Tanimonure, 2021; Tanimonure et al., 2023).
To enhance productivity, there is a pressing need for improved pigeon pea varieties that align with both farmer and consumer
preferences (Tanimonure et al., 2023).

Research initiatives led by the International Crops Research Institute for Semi-Arid Tropics (ICRISAT) have focused on
developing early-maturing pigeon pea varieties resistant to diseases such as Fusarium wilt and pod borer. These advancements
aim to facilitate large-scale production and commercialization (Vales et al., 2012; Zhao et al., 2020). However, assessing
farmers' willingness to pay (WTP) for these improved varieties is crucial. Understanding this willingness will inform
researchers, policymakers, and breeders about the preferences of both farmers and consumers, ultimately enhancing the
successful adoption of improved pigeon pea varieties.

Government and non-governmental organizations (NGOs) play a pivotal role in making improved seed varieties accessible to
smallholder farmers through subsidized initiatives or free distributions. Increased productivity through technology adoption is
imperative for the income generation and nutritional security among rural populations, forming a foundation for achieving a
world free from poverty and hunger (Kumar and Sultana, 2010; IFAD, 2024).

While existing literature has documented farmers' willingness to pay for improved varieties across various crops, including
cowpeas, soybeans, millet, and teff (Ongudi et al., 2017; Lugamara et al., 2021; Adjei-Nsiah et al., 2022; Tilahun and Tadesse,
2022; Agossou et al., 2023), there is a notable lack of research on the willingness to pay for improved pigeon pea varieties that
offer desirable traits such as early maturity, drought tolerance, and high yield. This knowledge gap may hinder efforts aimed
at promoting pigeon pea production in Nigeria. Therefore, analyzing farmers' willingness to pay is essential for informing
breeders and enhancing the widespread cultivation of pigeon pea in Nigeria.

Consequently, this study seeks to investigate farmers’ willingness to pay for improved varieties of pigeon pea in Oyo State,
Nigeria, addressing the critical challenges that currently constrain its production and identifying pathways for enhancing its
contribution to food security and economic development. The objectives of this study therefore are to: 1. describe the
socioeconomic characteristics of the pigeon pea farmers; 2. describe their level of awareness of improved varieties of pigeon
pea and 3. analyze their willingness to pay for improved varieties of pigeon pea.

1. METHODOLOGY

The research was conducted in Oyo State, Nigeria. The state was purposively selected because of high level of the farmers
involvement in pigeon pea production in the derived savanna area of the State. Oyo State was created on February 3, 1976, in
southwestern Nigeria. The state shares boundaries with Kwara State in the north, Osun State in the east, and Ogun State and
the Republic of Benin in the west. Oyo State has a total land area of 28,454 square kilometers. It is situated within the tropics
and lies between latitudes 7° 3’ and 9° 12’ north of the equator and longitudes 2° 47" and 4° 23’ east of the Meridian, with a
temperature that ranges between 21°C and 39°C. The population of Oyo State is estimated to be 5.58 million, according to the
National Population Census (NPopC, 2006), with 33 Local Government Areas (LGAs). Rainforest and derived savanna are the
two ecological zones in the state. The most commonly cultivated crop are yam, maize, millet, rice, cocoa, cowpea, cashew,
plantains and pigeon pea among others. According to OYSADEP, Oyo State is stratified into four agricultural zones A to D
(Ibadan, Saki, Oyo, and Oghomoso zones).
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FIGURE 1: Map of Oyo State, Nigeria, Showing the Study Area (Saki Zone) for Pigeon Pea Farmer Survey

A Multi-stage sampling procedure was adopted to select the farmers for the study. The first stage involved the purposive
selection of Zone B (Saki Zone), which is located in the derived savanna of Oyo State where pigeon pea is commonly cultivated.
The zone comprises 8 LGAs. At the second stage, five LGAs (Saki East, Saki West, Oorelope, Atisbo, and Kajola), areas with
high numbers of pigeon pea farmers, were purposively selected.

In the third stage, a list of the registered farmers cultivating pigeon pea was obtained from the Oyo State Agricultural and
Development program (OYSADEP) and proportionate sampling technique was used to select 50% of the farmers from each
LGA to arrive at 150 pigeon pea farmers. A Structured questionnaire was used for data collection. Information like age, gender,
farming experience, household size, level of education, farm size of pigeon pea, cost of local seed, yield, economic value of
the crop which was measured using its market value at sowing, among other information were gathered using interview
schedule approach. For willingness to pay, the method of willingness to pay was the stated preference question type with
dichotomous choice contingent valuation methods (Agossou et al., 2023). Also, information on the premium amount farmers
were willing to pay for the improved pigeon peas was also gathered.

2.1 Method of analysis:

All analyses were performed using Stata 15. Descriptive statistics (mean, standard deviation, frequences and percentages) were
used for the socioeconomic characteristics data. The Contingent valuation method was used to capture farmers’ WTP. Logistic
regression model was used to analyze the determinants of the farmers’ willingness to pay for improved pigeon pea variety.

Contingent Valuation approach involves several stages of calculation. The first stage is to create a hypothetical market to
provide explanations of the potential attributes of the varieties such as drought tolerance, disease resistance, shorter cooking
time, early maturity among others. By this explanation, it is expected that the farmers will become aware of the importance of
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the provision of the improved seed technology. At the second stage, the bidding game technique, which is a technique used by
giving questions repeatedly to respondents until they get a certain amount of willingness to pay was used by using the price of
the current varieties cultivated by the farmers and increasing it by 20%, 50% and 100%.

2.2 Logistic regression model:

A Logistic regression model was used to analyze the determinants of pigeon pea farmer’s willingness to pay for improved
varieties of pigeon pea. The logistic regression analysis is the task of estimating the log odds of an event. The log odds ratio is
the ratio of two odds and it is a summary measure of the relationship between two variables (Yila etal, 2023). Mathematically,
Logistic regression estimates a multiple linear regression function defined as;

(y=1)
P) = Log log [l_y(pzl)] =B+ B+ LA e AP
Fori=123,................ n

Logistic regression can be binomial, ordinal or multinomial. Binomial or binary regression deals with situation in which the
observed outcome for a dependent variable can only have two possible types. *0” and ‘1°. Multinomial logistic regression deals
with situations where the outcome can have three or more possible types that are not ordered. Ordered logistic regression deals
with dependent variables that are ordered.

Binary logistic regression was used tin this analysis to predict the odds of being a case based on the values of the independent
variables (predictors) the odds are defined as the probability that a particular outcome is a case divided by the probability that
it is not a case.

In the case of this study, The Logit model is presented as;

exp(z)
SEhA 1
1+exp(z)
Where P is the proportion of occurrence

Z=Bo+ PiXat ........ +BnXn )

Where Xi...... X, are the explanatory variables. The inverse relation of Equation 1 is:
p=1In 3
1-P) @)

That is, the natural logarithm of the odds ratio, known as the logit. It transforms P which is restricted to the range [0, 1] to a
range [—oo, oo].

The dummy variable willingness to pay will be used as a dependent variable for the analysis to estimate the coefficient of
factors that determine willingness to pay for improved pigeon pea varieties.

The explicit form of the functional relationship of the variables expressed above is:
y* = o+ BuXot BaXot PaXs + BaXat BsXst PeXe + BrX7 + ei (4)
The independent variables include:

Y* = Individual willingness to pay for improved variety of pigeon pea 1 for farmers willing to pay a premium for the improved
varieties and 0 otherwise.

Xi1= age of the respondent (in years)

Xo= Years of Experience (duration in years)
Xs= Farm size

X4= years of formal education

Xs= Marital status (Married = 1, not married =0)
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Xg=0ff farm income, (specified in Naira)
Xz=farm income, (specified in Naira)

Xg= full time farming

Xo= Access to credit (Yes =1, No =0)

X10= Amount willing to pay (specified in Naira)
ei = independently distribution error term

1. RESULTS AND DISCUSSION

3.1 Socioeconomic factors:

The most significant socio-economic factors relevant to determine the respondent’s willingness to pay for improved quality of
pigeon pea at the threshold price of 8600 which is equivalent to $1.5 at the time of data collection in 2019.

TABLE 1
SOCIOECONOMIC CHARACTERISTICS OF THE RESPONDENTS
Variables Observation Percentage
Total observation 150 -
Mean age 49.07(11.6) -
Marital status
Yes 141 94
No 9 6
Access to credit
Yes 131 87.33
No 19 12.67
Membership of association

Yes 123 82

No 27 18

Mean household size 5.97(3.98) -
Number of years of education 8.48(5.09) -
Mean Off farm income 685,902.02(926,926.40) -
Mean farm income 670652.34(783500.00) -
Mean years of experience 18.21(7.93) -
Mean farm size (in acres) 1.72(1.50) -

Source: Field survey, 2019.
Values in bracket are standard deviation.

3.2 Awareness on improved pigeon pea varieties among farmers:

The awareness of farmers on pigeon pea improved varieties was very low as shown in Table 2, none of the farmers was aware
or has any information about the availability of improved varieties. Despite lack of awareness, majority of the farmers are WTP
for the improved seed with preferred attribute such as high yielding, early maturing, shorter cooking time, better taste, and
drought tolerance if made available.
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TABLE 2

AWARENESS OF IMPROVED PIGEON PEA VARIETY
Improved varieties awareness Frequency Percentage
Are you aware of improved pigeon pea varieties
Yes 0 0
No 150 100
If you have improved varieties with shorter cooking time, are you willing to pay?
Yes 150 100
No 0 0
If you have early maturing varieties, are you willing to pay?
Yes 150 100
No 0 0
If you have varieties with high drought tolerant, are you willing to pay?
Yes 150 100
No 0 0
If you have varieties with better taste, are you willing to pay?
Yes 150 100
No 0 0
If you have high yielding varieties, are you willing to pay?
Yes 150 100
No 0 0
Are you willing to pay for improved seed (if made available)
Yes 0 100
No 150 0

Source: Field survey, 2019.
TABLE 3
WILLINGNESS TO PAY FOR IMPROVED PIGEON PEA VARIETIES AT DIFFERENT PRICE BIDDING SCENARIOS

Willingness to pay Respondent Frequency Mean WTP (¥)
WTP If the price of new variety is same as the old
Yes 150 100
No 0 0 320.47
WTP If the price of old variety increased by 20%
Yes 149 99.3
No 1 17 384.56
WTP If the price of old variety increased by 50%
Yes 138 92
No T 3 480.7
WTP at double the local variety price %600 (1.5 USD).
Yes 127 84.7
No 23 15.3 04093
WTP at less than the local price %600 (1.5 USD)
Yes 148 98.7
no 2 1.3
Total 1826.66
Average 456.67

Source: field survey, 2019.
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3.3 Amount the farmers are willing to pay:

Based on table 3 above, it can be seen that the mean value of WTP obtained in this study in each 1826 naira. Majority of
respondents who are willing to pay for improved pigeon pea varieties and they are more concentrated at zero price increase
and at 20% increase of the old variety. Additionally, good number of the farmers are still willing to pay even at 100% price
increment of the old varieties.

3.4 Determinants of WTP for improved pigeon pea seed varieties:

The farmers’ decision regarding their WTP was regressed against the set of independent variables. A logit form was estimated
using the dummy variable of WTP, where farmers that are willing to pay at least the threshold price of #600 ($1.5) were scored
1 and those who were not were scored 0. The logit model revealed that the log-likelihood value (-11.179), the pseudo R? (0.55),
and the chi-square value (27.40) were significant (P <, 0.0001), which indicates that the overall models were well fitted and the
independent variables used in the model were collectively able to explain the pigeon peas farmers’ decisions regarding their
WTP for highly improved pigeon pea varieties in the study area. Many of the included variables were significant for
determining the farmers’ WTP for the product.

The results revealed that socioeconomic characteristics of the pigeon pea farmers had significant effects on their WTP for
improved pigeon pea varieties that is early maturing, drought tolerance and diseases resistance as shown in table 4. Age of the
farmers was negatively and significantly associated with WTP for improved pigeon pea seed (P> 0.01). Years of farming
experience was positively and significantly correlated with WTP for Pigeon pea (P >0. 01). The farm size allocated to pigeon
pea production was significant at (P> 0.01) and positively correlated with WTP. Marital status of the respondents was
significant at (P> 0.01), this indicated that married people are always willing to expand their crop business due to their level
of responsibility. Farm income was positively correlated to WTP and it was significant at (P< 0.1).

TABLE4

DETERMINANTS OF WILLINGNESS TO PAY (WTP) FOR IMPROVED PIGEON PEA IN THE STUDY AREA
Explanatory variable Odd ratio Standard error Z p>z
Age 0.762872 0.093 -2.22%* 0.03
Farming experience 1.324797 0.177 2.11** 0.04
Farm size (acres) 38.46803 62.76 2.24** 0.03
Years of education 1.100352 0.136 0.77 0.44
Marital status 9114.521 36562.35 2.27** 0.02
Off farm income 0.999995 0 -1.32 0.19
Farm income 1.000007 0 1.73* 0.08
Full time farming 0.098085 0.209 -1.05 0.3
_cons 0.000916 0.006 -1.07 0.28

Source: Field survey, 2019.
*, ***x% represent significant level at 1%, 5% and 10% respectively

This study was conducted to estimate the determinants of WTP for improved pigeon pea seed among pigeon pea farmers in the
northern part Oyo State, Nigeria. This was with a view to provide results that could be useful for guiding agricultural research
institutions and policy makers on the need for improved pigeon pea seed to the smallholder farmers in Nigeria. The contingent
valuation method was employed to analyse farmers’ willingness to pay by direct farmer response based on previous variety
presently cultivated, a scenario of 100% price increase was presented and the percentage of farmers WTP the threshold was
recorded using descriptive statistics. Descriptive statistics were also used to describe and compute statistics such as mean,
standard deviation, and frequency distributions. Econometric modelling was employed to determine the factors influencing
farmers” WTP for improved pigeon pea seed if it were available. The majority of the farmers (84.7%) are willing to pay 100%
price increase of the local variety. The mean WTP estimates for pigeon pea improved seed was ¥600 ($1.5). The average age
of the respondents negatively and significantly influenced WTP for the product. The negative value of the coefficient was in
line with the a priori expectation that aged farmers tends to have low productivity and therefore have a lower WTP for improved
technology). This result is in line with findings of previous studies in which the respondent’s age influenced his or her WTP
because he or she would lack the strength and agility needed for agricultural activities ((Aye and Edoja 2021,). In this study,
education was not significant in influencing WTP decisions this may be due to the fact that willingness is about perceptions of
the benefit. Farming experience positively and significantly influenced the farmers’ WTP for improved pigeon pea. Farm size
cultivated by pigeon pea positively influence farmers willing to pay. The more the land area cultivated by farmers the higher
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to tendency for WTP. The regression results also indicated that farmers with higher income were more likely to pay for the
improved technology because they had lower liquidity constraints. This finding is supported by other studies on the effect of
wealth status on use of agricultural technologies (Amirnejad and Tonarkbar, 2015).

V. CONCLUSION

This study explored the willingness of farmers to pay for improved pigeon pea varieties in Oyo State, Nigeria. The findings
revealed that while farmers lacked awareness of improved varieties, they showed strong interest in paying for seeds with
improved traits, such as high yield, early maturity, and drought resistance. Age, marital status, farming experience, farm size,
and income significantly influenced farmers' WTP. Older farmers showed less willingness, while those with larger farms and
higher incomes were more likely to pay for improved seeds. The results indicate that there is potential to increase pigeon pea
production in Nigeria if improved varieties are made available, affordable, and accessible to farmers.

RECOMMENDATION

To increase the adoption of improved pigeon pea varieties in Oyo State, the following actions are recommended:

1. Raise Awareness: Extension workers should educate farmers about the benefits of improved varieties through community
meetings, farm demonstrations, and training sessions.

2. Improve Seed Accessibility: The government and agricultural agencies should provide improved seeds at subsidized
prices to make them affordable for smallholder farmers.

3. Enhance Credit Access: Financial institutions should offer credit facilities to help farmers invest in improved seeds and
farming technologies.

4. Align Seed Traits with Farmer Preferences: Breeding programs should focus on developing varieties with traits such
as early maturity, drought resistance, and high yield to meet farmers' needs.

By implementing these recommendations, policymakers, researchers, and development partners can help boost pigeon pea
production, enhance farmer incomes, and improve food security in Nigeria.
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