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Abstract

This study sought to assess the factors that influence market participation of the smallholder pigeon pea farmers
in Makueni County, Kenya. A stratified sampling procedure was used to obtain information from 198 respondents
and the information was captured through the use of a structured questionnaire. Results show that 70% of the
farmers in the study participated in the market as sellers. A Tobit Model was used to analyse the socio economic
and institutional factors affecting participation. The results revealed that gender of household head, household size,
off-farm income, price, membership to a farmer’s organization and access to market information influenced market
participation. This study recommends first, the intensified use of improved pigeon pea cultivar to increase the
marketable surplus. Secondly, strengthening and transformation of the existing farmer organisations into
marketing groups so as to enhance market linkages to more lucrative markets and reduce transaction costs. Thirdly,
investment in telecommunication platforms so as to ensure timely market information such as price, quantities and
varieties required are disseminated to the farmers e.g. through mobile phones.
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1. Introduction

Agriculture plays a major role in most developing and transition economies. In Kenya, the agricultural sector is
the second largest contributor to the country’s GDP at 24% (KNBS, 2012) and with a multiplier effect of 1.64 to
the non-agricultural sector. Agriculture supports the livelihoods of more than 60% of the rural population (Omiti
et al, 2009). This sector has also been envisaged as one of the six key sectors expected to spur and maintain an
economic growth of 10% under Vision 2030 (GoK, 2007). It also plays a vital role in the achievement of the first
Millennium Development Goal (MDG 1) that strives to eradicate poverty and hunger.

Smallholder farmers in Kenya account for over 75% of the total agricultural output and about 50% of the
marketable produce (GoK, 2007). However, these farmers are typified by low equilibrium poverty trap (Barret,
2009). This is a situation of low investments that leads to low productivity and consequently low marketable
surplus (low returns). For the agricultural sector to make a significant contribution to economic growth and
improve rural livelihoods, the sector needs to be commercialized to enable smallholder farmers to participate in
markets (Jagwe et al., 2010). Agricultural transformation is therefore a necessary condition in their transition out
of poverty.

Agricultural production in most countries in sub Saharan Africa has mainly been characterized by growing
of food crops primarily targeted for own consumption with very little marketable surplus. The leap required in
African agriculture to reduce poverty and hunger is a transformation from the low productivity semi-subsistence
farming to high level commercial farming (Siziba et al., 2011). Agricultural commercialization involves the
transition from subsistence to increasingly market-oriented production and the use of high quality input; a process
is mainly driven by globalization, urbanization, migration and rising per capita income (Omiti et al., 2007). Most
development strategies in Kenya such as Strategy for Revitalising Agriculture (SRA) and the Agricultural Sector
Development Strategy (ASDS) recognize the contribution of smallholder agriculture to the national income,
employment, food and nutrition security. A major concern in these strategies has been how to improve rural
livelihoods in the Arid and Semi-Arid Lands (ASALs) through enhancing the potential of crops, pulses being
amongst these crops. Pulses are an important dietary protein source in Kenya and especially in ASALs (FAO,
2008). The most common type of legumes cultivated in the semi-arid eastern Kenya include beans (Phaseolus
vulgaris L.), pigeon peas (Cajanus cajan (L.)Millsp), cowpeas (Vigna unguiculata L.) and green grams (Vigna
radiate Wilczek). Pigeon pea (Cajanus cajan) accounts for about 5 percent of the world’s pulse production and is
mainly grown in Asia, Latin America and Caribbean countries and Sub Saharan Africa (FAO, 2007). According
to FAOSTAT (2012), Kenya ranks fifth in global pigeon pea production after India, Myanmar, Malawi and
Tanzania with a production of 89,390 Metric Tons in 2012. Pigeon pea accounts for 14 percent of the total land
area under pulses and 16 percent of the total output of pulses in Kenya, making it the second important pulse after
beans, in both area and production (Simtowe ef al., 2012).This leguminous crop is mainly cultivated by smallholder
farmers in Arid and Semi-Arid Lands (ASALs) as a source of food and cash (Shiferaw et al., 2007).

According to Kimiti et al. (2009), about 90 percent of the total land area under pigeon pea is in the eastern

96



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) DOI: 10.7176/JESD ey
Vol.10, No.16, 2019 “SIIIE

part of the country. The introduction of new cultivars has led to the increase in productivity of this dry land crop
(Gathetcha et al., 2012). Despite the smallholder farmers in this region having a comparative advantage in the
production of this food crop to their counterparts, they have not optimally exploited this to improve their
livelihoods. Shiferaw et al. (2007) observes that though there is a large market both domestically and
internationally, a significant part of the market still remains unexplored. In the local context, the high value markets
such as supermarkets, urban retailers and wholesalers and the exporters largely remain untapped (USAID, 2010).

1.1 Statement of the problem

The productivity of smallholder pigeon pea farmers in Arid and Semi-Arid regions has improved due to the
adoption of high yielding and early maturing pigeon pea cultivars in the eastern part of Kenya. Despite the
existence of market for pigeon peas, market participation of the smallholder farmers is low. The main drivers
impeding market participation still remain unclear. This study therefore aimed at examining the socio-economic
factors as well as the institutional factors influencing market participation for these smallholder farmers.

1.2. Objectives of the study

The general objective of the study was to contribute to the increase in income levels of smallholder pigeon pea

farmers in Makueni County through market participation. The specific objectives were;

1) To characterize the smallholder pigeon pea farmers in Makueni County.

ii) To determine the socio-economic and institutional factors influencing market participation of
smallholder pigeon pea farmers.

1.3 Research questions
. What are the characteristics of smallholder pigeon pea farmers in Makueni County?
ii. What are the socio-economic and institutional factors that influence market participation of smallholder
pigeon pea farmers.

2.0 Methodology

2.1 Study Area

This study was conducted in Makueni County which is located in the south-eastern part of the country and borders
four counties; Kitui to the east, Taita Taveta to the south, Kajiado to the west and Machakos to the north. It covers
a total area of 8,034.7 Km2 and lies between latitude 1° 35" and 3° 00 South and longitude 37° 10" and 38° 30’
East .The population is approximately 884,527 people with a population density of 110 people per km?2.
Administratively, the county is divided into six constituencies, nine sub-counties and twenty five divisions. The
gender of the population is almost equally distributed with 49 percent of the population being male and 51 percent
being female. The population growth rate is 1.4 percent . Approximately, 34 percent of the population living in
the urban areas and 66 percent in the rural areas live under the poverty line (GoK, 2009).

The county has a varied agro-ecological zone ranging from high, medium and low potentials. Temperature
ranges from 12°C to 28°C with the highlands receiving rainfall of between 800 to 1200mm per year while the
lowlands receive 200-900mm of rainfall per year. Long rains are from March to April while short rains are from
November to December. The three main soil types in this area are red clay soils, sandy soils and black cotton soils.
The main economic activity is agriculture albeit having several tourist attraction sites such as Tsavo National Park.
The major cash crops are coffee in the Highland zones while fruits (mangoes, paw paws and watermelons) and
horticultural crops (onions, vegetables, potatoes, lentils and chilies) are grown in the lowland zones. The lowland
region has insufficient rain and experiences frequent and prolonged periods of drought due to arid and semi-arid
climatic conditions. Farming is mainly subsistence and the major cereals are maize, finger millet and sorghum.
Legumes grown include beans, cow peas, pigeon peas, green grams, groundnuts and chick pea whereas the main
root tubers are sweet potatoes and cassava. Dairy farming and bee keeping is also common in this area.

2.2 Sampling Design

The sample unit for this study was the head of household among smallholder pigeon pea farmers in Makueni
County. A multistage sampling technique was used to select the respondent farmers. In the first stage, one
(Makueni Constituency) out of six constituencies was purposively selected since it is the main pigeon pea
producing area in the county. In the second stage, Kathonzweni Sub-county was purposively selected. Three wards
(Kathonzweni, Kitise and Mavindi) were purposively selected due to the large number of smallholder farmers in
these areas. The sample size consisted of 198 respondents as determined by equation (4) below. A sample size that
was proportionate to the population in each location was picked using Simple random sampling technique.

2.3 Sample size determination
The required sample size was determined by proportionate to size sampling methodology (Anderson et al., 2007).
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pgz .................................................................................................. (4)
Where n = sample size, p = proportion of the population containing the major interest, ¢ = 1-p, z= confidence level
(a.=0.05), E = acceptable/allowable error. Hence, Z=1.96, p:O.13(%), g=0.87 and e= 0.05. 198 respondents

were therefore be used as the sample size.

2.4 Analytical framework
The data collected with regard to the objectives were analyzed as follows:
2.4.1 Objective 1: Characterization of smallholder pigeon pea farmers
Descriptive statistics was used to analyse the household characteristics and other socio economic factors of the
smallholder farmers.
2.4.2 Objective 2: Effect of socio-economic and institutional factors on market participation
The Tobit model was used to determine factors affecting market participation and the extent of engagement in
trade. The censored regression model is viewed effectively as a hybrid between a standard regression model and a
binary model (Dougherty, 2003). It assumes that factors influencing a household’s decision to engage in trade
simultaneously affect the intensity of market participation.
The hypothesized relationship was;
o Y/ =B+ BiXi+ 1
Vi l_f yi>T (left censoring)
Tyif y*<T
T is the lower boundary and assumes a value of zero where the household did not participate in the sale of pigeon

Where Yi= {

pea. Yiis the observed dependent variable (proportion of output sold) while Yi*is the latent variable. X; represents

the set of covariates that influence the dependent variable. 8 is the parameter to be estimated and U; is the
disturbance term.The empirical model used to estimate the decision to participateand the extent of market
participation among the smallholder pigeon pea farmers is as given below;

Yi = po + BiGender + prAge + [3:HHsize + fsEduc + fsLandsize + fs Off-Fminc + 7 QtyProd + ps
Price+ o MktDist + B19 RoadCon + B1; Memb + B> ContExt +f13 Mktinfor + f14Creditaccs +u;

3 Results and Discussion

Out of the 198 respondents interviewed, 136 (69%) sold their produce to the market while 62 (31%) did not. The
socio-economic characteristics of the households were divided into two categories: first, household characteristics
that included the gender of the household head, age, household size, land size, family members, off- farm income,
total income from farming, quantity of pigeon pea produced during the previous season and the amount of pigeon
pea consumed from the harvest. The second category was the market and institutional factors which comprised of
the distance to the market, price at which the farmer sold his or her output, road condition, membership to any
farmer Organization, contact with extension functionaries, access to information and access to credit. Results for
the first category are as shown below in Table 3.

Table 3: Household characteristics

Participants Non-Participants Whole sample
n=136 n=62 n=198

Variable Mean Standard Mean Standard Mean Standard

deviation deviation deviation
Age 48.23 14.06 45.50 11.77 47.37 13.415
Education (Years of Schooling) 8.51 4.01 9.60 9.67 8.85 3.83
Household size 5.44 2.04 5.89 27.42 5.58 2.08
Land size 3.32 1.23 2.71 37.10 3.13 1.28
Off-farm Income 49,915.15 42,2017.07 55,818.97 63,314.77 46,159.47 49,849.36
Farming Income 19,048.53  20,321.68 13,358.06 24,779.62 17,226.67 21,911.90
Quantity Produced 294.09 443.85 76.81 82.25 226.05 383.80
Quantity Consumed 72.77 41.29 64.47 52.83 70.17 45.25

Results in Table 3 above show that the respondents had acquired formal education that was equivalent to
form one education (nine years).Education was expected to have a positive influence on the market participation
decision. According to Nuri (2018), the education background determines the readiness of the household head to
accept new ideas and innovations, and easy to get supply, demand, and price information. The average years of
schooling for participants was 8.5 years while that of non-participants was 9.5 years. The independent sample t-
test revealed that there was a difference at 10% level of significance on the average years of schooling between
the participants and non-participants.The results above are consistent with the ones obtained by Mango et al.,
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(2018), where the odds of participation in the groundnut market for farmers who had attained either primary or
secondary school level were approximately three times as high as the odds of farmers who had not attained either
of the two educational levels.

Land is viewed as a critical factor in agricultural production hence the larger the parcel, the higher the output
and the probability of market participation. The mean land size owned was 3.13 hectares. Participants had slightly
larger parcels of land (3.32 Ha) than the non-participants who owned 2.71Ha. The independent sample t-test
indicated that there was a difference at 1% level of significance in the mean of the land holding size of the two
groups. These results are in agreement with the one observed in the study by Mango et al., (2018).

It was also observed that farmers who engaged in trade of pigeon pea had a higher farming income (KES.
19,048) compared to those who did not participate in the trade (KES. 13,358). This is because the proceeds from
the sale of pigeon pea contributed to up to 30% of the total farming income. The independent sample t-test revealed
that there was a difference at 10% level of significance on the mean value of household farming income from the
two categories. However, households which did not participate in the sale of pigeon pea had a higher off-farm
income (KES. 55,818) as compared to those who sold part of their pigeon pea output (KES. 41,915). This
difference was significant at 10% significance level as indicated by the independent sample t-test.

The average quantity of pigeon pea produced by the households was 226.05kgs. Households who sold their
produce to the market produced 294.09 kgs while their counterparts produced 76.81kgs. There was a statistically
significant difference in the output of the two groups at 1% level of significance. As it had been assumed, a large
quantity produced translated into a higher marketable surplus, ceteris paribus.

Table 5: Access to extension services, market information, credit and membership to farmer organizations

Participants Non-Participants Overall
Frequency % Frequency % Frequency % e
Access to Extension Yes 82 41.41 41 20.71 123 62.12 0.616
Services No 54 27.27 21 10.61 75 37.88
Membership in Farmer Yes 94 47.47 40 20.20 134 67.68 0.412
Organisation No 42 21.21 22 11.11 64 32.32
Access to  Market Yes 131 66.16 44 22.22 175 88.38 26.67***
Information No 5 2.53 18 9.09 23 11.62
Access to Credit Yes 50 25.25 62 31.31 60 30.30 8.59**
No 86 43.43 52 26.26 138 69.70

Membership in a farmer organization is an indicator of collective action amongst farmers. Collective action
helps the smallholder farmers to bulk their produce thus enjoy economies of scale especially in transportation costs.
Farmers, through their groups, can also have a better bargaining power. To the buyer, bulking saves time that
would have been spent on collecting the harvest from dispersed farmers with often little marketable quantities.
About 47 percent of the participants were members of a farmer group and 21 percent were not enrolled in any
farmer group. For the non-participants, 20 percent were members of a farmer group while 11 percent did not belong
to any farmer organization. The chi-square test indicated that market participation and membership to a farmer
group are independent of each other at 10% significance level.

Market information was accessible to most of the smallholder farmers. About 66 percent of the participants
obtained information pertaining to price and potential buyers before selling while 22.2 percent did not. The chi-
square test indicated that there was a significant relationship between participation and access to market
information at 1% significance level.

Access to credit enhances the farmer’s productivity by enabling them to acquire inputs such as fertilizer and
hybrid seeds hence overcoming working capital constraints. Only 25 percent of the participants obtained a credit
facility for agricultural use. The major sources of credit were microfinance institutions, self-help groups and banks
at 50 percent, 37 percent and 13 percent respectively as illustrated in figure 7. The chi-square test indicated that
there was a statistically significant relationship between acquisition of a credit facility for agricultural use and
market participation as a seller at 5% significance level.

The transportation mode has an influnce on the choice of marketing channel for the farmer and the time taken
for the produce to reach the customer. Ownership of a transport means helps reduce the transportation cost and
hence the transaction costs. Only 32 percent of the participants owned the means transportation. The most popular
modes of transport were as follows: motorcycle (53.94%), bicycle (38.18%), cart (7.27%) and pickup (0.61%).
The chi-square test showed that there was a statistically significant association between the mode of transport and
market participation as a seller at 1% significance level In the study by Mango et al., (2018), farmers who did not
have transport information faced challenges in finding ways of delivering their produce to distant markets. It was
therefore convinient for them to sell their produce at the farmgate thus reducing their transaction costs.
Econometric analysis results of the Tobit model estimating the factors affecting pigeon pea sales among the
smallholder farmers are presented in Table 2.
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Table 2: Tobit regression for the determinants of market participation for smallholder pigeon pea farmers

Variable Name Marginal Effects Std. Err. p-value
Gender 0.072 0.041 0.082*
Age 0.002 0.002 0.286
Education -0.002 0.005 0.727
Household Size -0.029 0.010 0.005***
Land Size 0.020 0.015 0.192
Logarithm of Off-Farm Income 0.013 0.005 0.016**
Price 0.015 0.001 0.000%**
Distance to nearest Market 0.013 0.008 0.117
Contact with Extension Officers -0.001 0.038 0.986
Membership to a Farmer Group/Organisation -0.085 0.043 0.047**
Credit Access 0.031 0.043 0.475
Access to Market information 0.232 0.077 0.003%**
Constant -0.411 0.139 0.003***

58 left censored observations at SALES <=0, 140 uncensored observations.*, **, ***represents significance
of coefficients at 10%, 5% and 1% respectively.

Gender of the household head had a positive significant effect on market participation at 10% level. This
implies that the probability of a male headed household participating in the pigeon pea market is 7.2 % higher than
that of a female headed household. This finding is in tandem with that of Awotide et al., (2013) which found that
the probability of participating in the market is higher among the male headed household than the female
counterparts.

Household size had a negative significant effect on participation at 1% level of significance. An increase in
the household members by one person caused the probability of participating in the market to decline by 2.87%.
A large household size indicates higher consumption of the harvested produce hence little is left for trade.
Approximately, 32% of the produce was utilized by the household. These findings are in agreement with that of a
study by Pambo, (2014) which indicated that about 38 percent of the total pigeon pea produced is retained by the
farmer for household consumption. The study by Omiti et al., (2009) also established that a large household size
significantly reduced the amount of milk sold by peri-urban areas. This was because children did not contribute to
farm labour but significantly increased household consumption.

Off-farm income had a positive significant effect on Smallholders’ pigeon pea market participation at 1%
level. The positive sign indicates that a unit increase in off farm income increases the chance of market
participation by 1.3%. The possible explanation to this is that the households with an off-farm income invest part
of this income in agricultural activities. Kuwornu and Owusu, (2012) indicated that participation in off farm
income generating activities helps to ease the household financial needs. It also provides additional funds for
adequate investment in production technologies and hence a higher marketable output. The output price of pigeon
pea had a positive significant effect on market participation at 1 % level of significance. A rise in the price of
pigeon pea by one shilling would trigger an increase in the proportion of pigeon pea sold by 1.5%. The average
price for the local market channel was KES. 40 per kilogram while that offered by the intermediaries (especially
brokers) was KES. 35 per kg. Urban markets offered a slightly higher price of KES. 50 per kg as compared to the
local markets and the brokers. Notably, the farmers who sold their produce to the urban market traded in larger
volumes as compared to their counterparts who sold to the local and intermediate markets. Price could therefore
be used as an incentive to increase their farming income. These results concur with the findings of Simtowe et al.,
(2009) where they observed that the rise in pigeon pea export prices was likely to induce exports as it offered a
good opportunity for farmers in Malawi to increase their revenue through exports. A similar observation was made
in the study by Omiti et al., (2009) where price acted as an incentive that significantly increased the percentage of
vegetables sold in both rural and peri-urban areas.

Access to market information had a positive significant influence on market participation of the smallholder
pigeon pea farmers at 1% level. This indicates that accessibility to market information such as price and potential
buyers increases the probability of participation by 23.2 %. Makoka (2009) pointed out that lack of market
information hampered pigeon pea production and was a major barrier to competitiveness in Malawi. These results
are also consistent with the one obtained by Ranjeev and Sreekumar (2012), which indicated that an increase in
availability of information would result in an increase in both formal and informal market participation. In Omiti
et al., (2009), the use of informal market information channels contributed to the increased output sales of milk in
both peri-urban and rural areas.

4 SUMMARY, CONCLUSION AND RECOMMENDATIONS

This study was carried out in Makueni County to characterize existing pigeon pea farmers. It also identified the
factors that influence pigeon pea market participation using the Tobit Model. Only 69% of the respondents
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participated as sellers in the pigeon pea market. Furthermore, it assessed factors that determined the marketing
channel choice using the multinomial logit model. The three major marketing channels used by these sellers were:
rural markets (9.3%), local market (79.1%) and urban markets (11.6%).The findings of the study showed that the
market participants had significantly larger farming income, land size and quantity of pigeon pea produced than
their counterparts. They also had significantly more access to credit and market information. Participation was
also significantly affected by ownership of a transport mode, education and off farm income.

Results from the Tobit model showed that the main determinants for market participation were gender,
household size, off farm income, price, membership to farmer organization and access to market information. Off
farm income, price, and marketing information had a positive and statistically significant effect on the probability
of a household participating in the market while gender, household size and membership to farmer organization
had a negative and statistically significant influence on the likelihood of participating in the market.

Based on the results of this study, the following recommendations are necessary for increasing the income
levels and improve the livelihood of smallholder pigeon pea farmers in Makueni County through market
participation: First, intensify the use of improved pigeon pea cultivars in the production systems. This will ensure
that the household consumption needs have been met thus contributing to the achievement of food nutrition and
security. It will also lead to increased marketable surplus available for trade. Secondly, there is need to strengthen
and/or transform the existing farmer organisations into marketing groups so as to enhance the benefits derived
from collective action. Investments in social capital links farmers to more lucrative markets such as urban and
export markets that have better output prices and higher margins for their produce. Thirdly, Investment in
telecommunication platforms so as to ensure information such as price, quantities and varieties required are
disseminated to the farmers efficiently and effectively e.g. through mobile phones.
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