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Abstract

Cassava is an important food crop with high production potential in different agroecological zones across the
world. Cassava is also a drought tolerant crop performing well in arid and semi-arid areas. Cassava has a great
potential as both a food security and industrial crop. In addition, as a drought tolerant crop, it is fits very well as
a climate smart crop in the face of climate change. However, the cassava industry and value chain in Kenya is
still underdeveloped and therefore there are many cassava marketing opportunities that are yet to be exploited.
This study analyses factors that influence smallholder farmers’ decision to participate in cassava marketing in
Taita-Taveta and Kilifi Counties in Kenya. Data was collected using semi-structured questionnaires from a
sample of 250 smallholder cassava farmers. Descriptive statistics were used to analyse the socio-economic
characteristics of respondents while a binary Probit model was used to analyse the socio-economic factors that
influence farmers’ participation decision in cassava marketing. The results of the binary Probit model show that,
sex of the head of a household, access to extension services, price of cassava products and quantity harvested
had a positive and significant influence on market participation decision while years of schooling, household size
and farm size had a negative and significant influence on the market participation decision. Therefore, based on
the findings, the study recommended policy interventions targeting organization and coordination of the cassava
marketing system and provision of appropriate incentives to farmers to enhance market participation.
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1. Introduction

Cassava (Manihot esculenta) is one of the most popular and widely consumed food crops in Africa. It was
introduced to sub-Saharan Africa (SSA) in the sixteenth century by Portuguese traders from Brazil (Koplez; IITA,
2009). Its production has since then spread to 40 of the 54 countries in Africa and this accounts for
approximately 61 percent of global production (Dunstan & Chuma, 2017). The leading cassava producers in SSA
are; Nigeria (59 million MT), DRC (32 million MT), Ghana (18 million MT), Angola (12 million MT), and
Mozambique (9 million MT) respectively (FAOSTAT, 2017). Cassava is therefore commonly referred to as
cornerstone of food security in Africa due to its importance as a source of food for many people and adaptability
to diverse ecological conditions in the region. According to YPARD (2014) report, cassava plant produces
excellent harvests in adverse conditions even when other crops have failed. The report shows that, cassava is also
becoming an important raw material for industrial production due to its competing need in production of food,
starch, animal feed and biofuels. In addition, the rapid population growth in Africa has led to increased demand
for staple foods like cassava leading to improved livelihood of several smallholder farmers in the cassava
business.

In Kenya, cassava farming is practiced on approximately 90,394 hectares of land throughout the country producing
about 1,112,000 MT per year. Consequently, its productivity stands at 12.3 MT/ha which is far much below the
potential 50MT/ha (FAOSTAT, 2017). Cassava production is concentrated in the Coastal, Central and Western
regions of Kenya. About 90 percent of cassava produced in Kenya is consumed as food and therefore there is
need to increase its production in order to expand its value chain to meet other industrial requirements including
animal feed, starch and ethanol production as processing cassava increases the net benefits earned. Besides,
cassava is an advantageous crop since it fits varied farming and food systems as well as it has a high yielding
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ability and it is easy to cultivate hence it has low labour requirements. Moreover, it is relatively tolerant to low
soil fertility and drought, and it can remain in the ground for over two years without spoilage; making it an ideal
famine reserve crop (Koplez; IITA, 2009). However, according to KAPAP (2012), the production and utilization
of cassava in Kenya remains unexploited despite all this potential. Furthermore, its production is characterized by
low use of inputs, use of poor/basic technology, large post-harvest losses, minimum value addition, unreliable
supply, low quality of products, low producer prices, costly marketing structure and low utilization of cassava in
the industrial sector.

There are many households at the Kenyan coast that participate in cassava marketing. Households can participate
in the cassava market from the demand side as buyers or from the supply side as sellers. Market participation is
based on the optimization theory since households are rational and they aim at maximizing their utility subject to
their budget constraint and non-tradable constraints (Burrett, 2008). Therefore, just like any other profit-making
business, farmer’s decision to participate in the cassava market depends on the profit margins, thus only those
farmers who expect to benefit net of costs, from cassava farming will choose to participate in the cassava market.
According to De Janvry et al. (1991), Goetz (1992), and Key et al. (2000), many households fail to participate in
the commodity market due to high transaction costs and market failure. In addition, high transaction costs and
imperfect markets makes it costly to discover marketing opportunities and therefore, poor market access
increases the cost of the product or service leading to reduced household participation in the market (Enete &
Igbokwe, 2009).

Taita-Taveta and Kilifi counties are semi-arid areas and therefore, residents of these areas are frequently hit by
hunger due to drought. On the other hand, cassava has been viewed as a solution to this problem due to its
potential of doing well where other crops have failed and in different agroecological zones. Therefore, there is
need to understand different factors that influence household participation in cassava marketing from the supply
side in order to inform policy geared towards introducing incentives focused on the given factors. Motivating
farmers to increase the production of cassava in the area would help to solve the hunger problem during drought
as well as increasing participation in cassava marketing.

2. Methodology
2.1 Study Area

The study was carried out in Taita-Taveta and Kilifi counties located at the coastal parts of Kenya. Taita-Taveta
county covers a geographical area of 17,083.9 km” of which 62 percent is within Tsavo East and Tsavo West
National Parks. The remaining 38 percent is occupied by ranches, wildlife sanctuaries, sisal estates, water bodies,
hilltop forests and it is also used for residential purposes and other human activities. The county’s altitude ranges
from 500 m to 2,228 m above sea level and has a population of approximately 274,828 persons with a population
density ranging between 3 to 800 persons per km2 (KNBS & SID, 2013). The county has diverse terrain patterns
with rainfall ranging between 440 mm per annum in low lands and over 1900 mm per annum in the highland
areas.

Kilifi county on the other hand, covers a geographical area of 12,245.90 km® and it is a home of approximately
1,109,735 people according to the 2009 National census (KNBS, 2009). The temperatures of the county range
between 21 °C during the coldest months (June and July) and 32 °C during the hottest months (January and
February). It has two rainy seasons; April to June (long rains) and October to December (short rains) with annual
rainfall ranging between 900 mm and 1000 mm per annum.

Little is documented about cassava production in the study area. However, the study area is within the coastal
region which is second in production and consumption of cassava in Kenya after the western region. Cassava is
mostly produced on small scale in the area with limited value addition, thereby hindering prospects for
industrialization.
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Figure 1. The study area
Source: IEBC (2018).

2.2 Data Collection Techniques

(a) Focus Group Discussion (FGD): Focus Group Discussion with different stakeholders along the cassava value
chain was contacted prior to the baseline survey. The FGD was focused on cassava production, cassava value
added products and cassava markets. Information obtained from focused group discussion was used to inform
study results in addition to adjusting the baseline survey question.

(b) Semi-structured questionnaires: During the baseline survey, semi-structured questionnaires were used to
collect data on traders and household characteristics, institutional support services, asset ownership and
marketing information. The questionnaires were administered face to face, to the respondents by enumerators.
Moreover, different observations were made and recorded during data collection including cassava production
activities,, cassava harvesting, cassava marketing and value-addition activities.

2.3 Sampling Procedure and Sample Size

This study purposefully targeted cassava farmers at the Kenyan Coast and therefore, employed a multi-stage
sampling procedure. Kilifi and Taita-Taveta counties were purposively selected due to increased cassava
production in the two counties and their strategic location as well as their farming patterns. In Kilifi county,
Kaloleni and Kilifi North sub-counties were purposively selected while the whole of Taita-Taveta county was
involved in the study. Cassava farming households from selected areas to participate in the study were selected
using systematic random sampling method. The selection method involved obtaining a list of cassava farmers
from sub-county extension officials and selecting farmers from the list at given intervals depending on required
samples per any given area.

According to Israel (1992), and Singh and Masuku (2014); there are four different ways of determining a sample
size which include; carrying out a census for finite and small populations, using tested and published tables,
imitating sample sizes of other related or similar studies, and using determined formulae to calculate a sample size.
Therefore, this study determined the sample size by imitating sample size used in similar/related studies hence
total of 250 households were sampled from both counties. The other related studies which have used sample size
equal to or close to this including (Florence et al., 2017; Kehinde & John, 2015; Martey et al., 2012; Musah et al.,
2014).

2.4 Empirical Framework

A Probit model was used to analyse the determinants of participation decision in cassava marketing by small
holder farmers. However, a Logit model can also be applied in this case since both are binary outcome models. A
household may decide either to participate in the cassava market or not to participate. The household may also
decide to participate in the market from the supply side (selling) or the demand side (buying).
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Binary outcome models are used to estimate the probability that Y = 1 as a function of the independent variables
such that:

p=prly=1x]=F&P) (1
The difference between the Logit and Probit models is their functional forms, i.e., [F(x'B)]. The functional form

of the Logit model is the cumulative distribution function (cdf) of the logistic distribution such that:

i , e(XYB) exp(x’
F(x B) =a(x B) = L+ B = 1+ :x(p(i)ﬁ) @

On the other hand, the functional form of the Probit model is the cumulative distribution function (cdf) of the
standard normal distribution such that;

F&B) =06 = [0V 0(2) dz 3)

Both the Probit and Logit models are estimated using the maximum likelihood method, and the predicted
probabilities are limited between 0 and 1 in both models. Therefore, both the Probit and Logit models can be
applied in this case since the marginal effects from both models are almost identical. The only difference is with
the coefficients due to the difference in functional forms of the F function such that;

Blogit - 1'6.Bpr0bit (4)
It is recommended that the Logit model be given priority to the Probit model where the independent variables, in
a binary estimation, are too many since it would be difficult for the Probit model to converge. However, this
study adopted the use of the Probit model since other related studies have used the model to evaluate factors that

influence farmers’ market participation decision including (Musah et al., 2014; Abera, 2009; Omiti et al., 2009;
Muricho et al., 2015).

CMPD = g, + prage + prsex + Preduc + Bafamlabor + Pslandsize + Pgofffarm +
Sraccesscred + fydistmark + Pomembership + Boextension +
Pumarkexp + Pcassquantity + Pfamsize + p1,SP + el )

Where, CMPD is Cassava Marketing Participation Decision and is binary.
2.5 Diagnostic Tests

In order for the analysis to be valid, any model used has to satisfy given assumptions. In case the assumptions
are not met, some of the problems that may be encountered include; biased coefficient estimates or large
standard errors which lead to invalid statistical inferences. In this study, a number of diagnostic tests were done
to help identify any problem that may have caused the model not to run effectively or whether the model used
was correctly specified.

A specification test was conducted to confirm whether the probability functions of the two models were correctly
specified. The model said to be correctly specified if ¢ hat’ is statistically significant and ‘ hatsq’ is not (Salisu,
2017). According to the link test results in Appendix A the ° hat’ was significant with a P-value of 0.00 while
¢ hatsq’ was not significant with a P-value of 0.11 thus the model used in this study was correctly specified.

Multicollinearity test was carried out to find whether there was high degree of linear dependency among
explanatory variables. Presence of multicollinearity results to coefficients with high standard errors and with few
significant variables hence inaccurate estimates (Greene, 2000). Multicollinearity is tested using the Variance
Inflation Factor (VIF) and according to Gujarati (2004) and Salisu (2017), any variable with a VIF greater than
10 signifies presence of multicollinearity. The results in Appendix B show no presence of multicollinearity for
the variables included in the model and the average VIF was 1.35.

Heteroscedasticity test was conducted to see whether the variance of the error term was constant across
observations. Therefore, the Breusch-Pagan test was carried out to determine the variance of the error term
(Wooldrige, 2010). The Breusch-Pagan test for the model was significant as shown in Appendix C and therefore,
the null hypothesis that the error term had constant variance across observations was rejected. Thus, robust
standard errors were used in the model to counter the problem of heteroscedasticity.

The goodness of fit test was applied when testing if sample data fits a distribution from the population.
According to Hosmer and Lemeshow (2000), the aim of any overall goodness-of-fit test is to assess whether the
fitted model adequately describes the observed outcome experience in the data. Therefore, it’s concluded that a
model fits well if the differences between the observed and fitted variables are small and if there is no systematic
contribution of the differences to the error structure of the given model. Thus, goodness-of-fit tests are usually
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general tests that evaluate the fitted model’s overall departure from the observed data. The goodness of fit of a
model can be assessed using the R?, the significance of joint probability and the Hosmer-Lemeshow test (HL
test/Lfit test). The results in Appendix D for both the R* and HL test shows that the model is a good fit where the
HL test had a P-value of 0.76.

3. Results and Discussions
3.1 Socio-Economic and Institutional Characteristics of Cassava Farming Households

Understanding the social, economic and institutional characteristics of smallholder farmers is important since
these characteristics greatly influences their decision-making process. Table 1 shows different socio-economic
characteristics of cassava farming households at the Kenyan Coast. The study involved cassava farmers that
participate and those that do not participate in cassava produce marketing. According to Table 1, majority of the
respondents were market participants at 72 percent for the overall sample which accounted for 84 percent from
Kilifi county and 60 percent from Taita-Taveta county. The difference in the proportions of market participants
between the two counties is a clear indicator that, more cassava farmers from Kilifi county are involved in
cassava marketing as compared to those from Taita-Taveta county.

Table 1. Socio-economic characteristics of households by market participation

Pooled Data Kilifi County Taita-Taveta County
. Mrkt Non-mrkt Mrkt Non-mrkt Mrkt Non-mrkt
Variable Category
Participant  Participant Participant  Participant Participant  Participant
(n =180) (n=170) (n=103) m=19) n=177) (n=>51)

Continuous Variables Mean (SD) t-test Mean (SD) t-test Mean (SD) t-test
Years of School 6.03 (4.57) 8.54 (3.78) 4.08%** 4.88 (4.59) 7.58 (3.69) 2.42%* 7.57 (4.08) 8.90 (3.79) 1.86*
Farmer's Age in Years 47.99 (14.51) 50.61 (14.73) 1.28 47.78 (15.92) 46.58 (14.55) -0.31 48.27 (12.49) 52.12(14.66) 1.59
Household size 6.55(2.81) 6.94 (3.3) 0.94 7.22 (3.05) 7.89 (4.23) 0.82 5.65(2.14) 6.59 (2.99) 2.07**
Years of Experience 8.94 (6.85) 8.01(5.43) -1.02 7.97 (7.24) 6.63 (5.49) -0.77 10.25 (6.1) 8.53(5.37) -1.64*
Log Quantity harvested 7.33 (1.31) 5.64 (0.82) 10.01%** 7.69 (1.19) 6.15(0.79) -5.40%** 6.84 (1.32) 5.44 (0.75) -6.83%**
Distance to the Market centre 7.93 (3.93) 12.28 (2.94)  8.37*** 6.67 (3.82) 12.32 (2.47)  6.20%** 9.62 (3.44) 12.26 (3.12)  4.41%**
Dummy Variables Percentage xz-value Percentage xz-value Percentage xz-value

Male  67.49 32.51 10.91%#* 82.47 17.53 1.37 53.77 46.23 10.48%**
Sex of head of Household
. Female 9149 &1 ] 9200 80 %08t 0

Yes 93.14 6.86 38.18%** 92.42 7.58 7.00%%* 94.44 5.56 24 57%**
Extension Services

No 57.43 42.57 75.00 25.00 46.74 53.26

Yes 90.74 9.26 12.00%** 94.87 5.13 4.76** 80.00 20.00 4.76%*
Credit Access

No 66.84 33.16 79.52 20.48 57.52 42.48

Yes 7191 28.09 0.00 76.74 23.26 2.98* 67.39 32.61 1.57
Off-farm activity

No 72.05 27.95 88.61 11.39 56.10 43.90

Note. ¥** ** and * are significant levels at 1%, 05% and 10% respectively.
Source: Survey Data (2017).

There was a significant difference in the average years of schooling between the market participants and
non-market participants at the Kenyan coast for the pooled data and more so, in Kilifi county than in
Taita-Taveta county. Non-market participants have a higher level of formal education than the market
participants. The higher level of education can explain why the non-market participants do not participate in the
market since they allocate more of their time in doing other off-farm income generating activities in line with
their profession.

The mean household size was found to be significantly different between market participants and non-market
participants in Taita-Taveta county only. Non-market participants had a bigger household size as compared to
market participants in the county. A bigger household size means more people to feed and therefore the cassava
produced is only used for home consumption as the household size increases and no surplus for marketing.

The difference in average years of farming experience between market participants and non-market participants
was only significant in Taita-Taveta county. Market participants had more experience in cassava farming than
non-market participants and therefore were more informed on different aspects of cassava farming. Experience
comes along with trial and error experimentation on different varieties, knowledge on different market
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channeling and thereafter value addition. According to Egbetokun (2012), an increase in years of farming
experience increases smallholder farmers’ market orientation.

The average quantity harvested was found to significantly differ between market participants and non-market
participants. Farmers that participate in the market harvest larger amounts of cassava as compared to those who
don’t participate in the market. This is a clear indicator that those farmers who participate in cassava marketing
have allocated more resources to cassava production as compared to those who do not participate in cassava
marketing since the results also show that there is no difference in land size owned by the two groups.

The overall average distance from farms of non-market participants to the nearest market, was found to be
significantly longer than the average distance from farms of market participants to the nearest market. Longer
distances to the nearest market mean higher production and transaction costs for participating in cassava
marketing and therefore leading to lower returns. This is consistent with the results of Ouma et al. (2010), who
found out that increase in time taken by smallholder farmers to reach the nearest market, reduces their
probability to participate in marketing. In addition, Ouma et al. (2010) argues that, farming households located in
remote areas have poor market access leading to increased transaction costs in terms of marketing, transport and
information costs.

Results in Table 1 also show an overall significant difference in proportion of the sex of head of households
between market participants and non-market participants and more so in Taita-Taveta. Generally, most household
at the Kenyan coast are male headed (KNBS & SID, 2013) but to the contrary, a larger proportion of cassava
farming female headed households participate in cassava marketing as compared to male headed households.
This means that, female headed households are more likely to participate in cassava marketing than male headed
households.

The proportion of extension services received between market and non-market participants is also significantly
different in the two counties and therefore in the region. A higher proportion of market participants receive
extension services from different sources (research institutions, NGOs, Extension officers, other farmers) as
compared to non-market participants. Provision of extension services means an increase in knowledge about the
subject matter and therefore increase in efficiency of production.

Table 1 shows a significant difference in the proportion between market and non-market participants who have
access to credit. Farmers from both Kilifi and Taita-Taveta counties who participate in cassava marketing have a
higher access to credit services as compared to non-participants. The overall proportion in the region shows a
more significant difference in credit access at the Kenyan coast between market participants and non-market
participants thus a higher access to credit services by market participants in the region.

The difference in proportion between market and non-market participating farmers who engaged in off-farm
activities was significant in Kilifi county only. A larger proportion of farmers who don’t participate in cassava
marketing, participate in off-farm activities as compared to market participants. This means that farmers who
have other income generating activities other than farming, are forced to allocate some of their time in carrying
out those activities and therefore are unlikely to participate in cassava marketing.

On the other hand, there were no significant differences in average age nor size of land owned among market
participants and non-market participants. This means that, both groups of farmers who participate or don’t
participate in cassava marketing have almost similar age and farm size on average.

3.2 Determinants of Participation Decision in Cassava Marketing

Most of the smallholder cassava farmers (72 percent) participate in cassava marketing implying that cassava is
an income generating crop for most of the farmers. The farmers make the decision of either participating or not
participating in cassava marketing based on their rational nature which is always geared towards maximize utility.
However, the decision to participate or not participate in cassava marketing by any farmer is said to be
influenced by either socio-economic or institutional factors. Therefore, Table 2 below, shows different
socio-economic and institutional factors, and how they influence smallholder farmers’ decision to participate or
not participate in cassava marketing. The marginal effects (dy/dx), have been used to interpret the magnitude of
effect where a significant unit change in the specified variable occurred.
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Table 2. Probit model results for determinants of participation decision in cassava marketing

Pooled Data Kilifi County Taita-Taveta County
Mkt_Part Robust Robust Robust
- dy/dx Coef. Std. Err. dy/dx  Coef. Std. Exr. dy/dx Coef. Std. Err.
Sex of the Farmer -0.04  -0.19 0.27 -0.06 -0.95* 0.47 0.05 0.18 0.41
Sex of the HoH -0.12  -0.92%** (.37 0.01 0.15 0.55 -0.30  -1.83*** (.67
Yrs of schooling -0.01 -0.07** 0.03 0.00 -0.08 0.05 -0.02  -0.07* 0.04
Credit Access 0.04 0.24 0.34 0.06 1.18%* 0.57 0.04 0.16 0.48
Family Labor No. 0.01 0.04 0.07 0.00 0.04 0.11 0.00 0.01 0.11
Off-farm activity -0.04  -0.21 0.25 -0.08 -0.94%* 0.45 0.04 0.13 0.33
Farmer Age 0.00 -0.01 0.01 0.00 0.02 0.01 -0.01 -0.03%* 0.01
Household size -0.02  -0.12%* 0.05 -0.01 -0.10* 0.06 -0.04  -0.14* 0.08
Ext services 0.14 0.84%** 0.31 0.00 0.08 0.41 0.35 1.65%** 0.50
Farm Size Owned -0.01 -0.06** 0.03 -0.01 -0.10%* 0.05 -0.01 -0.03 0.04
Selling Price 0.01 0.05* 0.03 0.00 0.02 0.03 0.01 0.02 0.06
LogQuantity harv 0.17 0.90***  0.12 0.06 0.97***%  0.20 0.31 1.06***  0.18
Constant -4.91 1.55 -5.86 2.14 -2.99 2.72
Number of observations = 250 Number of observations = 122 Number of observations = 128
Wald chi2(12) = 74.49 Wald chi2(12) =32.01 Wald chi2(12) =57.23
Prob > chi2 = 0.00 Prob > chi2 = 0.00 Prob > chi2 = 0.00
Pseudo R* = 0.47 Pseudo R2 = 0.43 Pseudo R2 = 0.54
Log pseudolikelihood = -78.93 Log pseudolikelihood =-30.16 Log pseudolikelihood = -39.66

Note. *** ** and * are significant levels at 1%, 05% and 10% respectively.
Source: Survey Data (2018).

The results in Table 2 show that, female headed cassava farming households in Taita-Taveta and at the coastal
region (pooled data), were more likely to participate in cassava marketing at 1 percent significance level. Female
farmers from Kilifi County were also more likely to participate in cassava marketing at 10 percent significance
level. This result is in line with the findings of Okoye et al. (2010), in his study on Transaction Costs and Market
Participation by Small-Holder Cassava Farmers in South-Eastern Nigeria. Therefore, an increase by 1 unit of
cassava farmers from Taita-Taveta who come from a female headed household increases the probability of
participation in cassava marketing by 30 percent. Similarly, an increase in female headed households by 1 unit at
the Kenyan coast as a whole, increases the probability of participation in cassava marketing by 12 percent. The
female headed households are more likely to participate in the market because farming activities at the coast are
mostly carried out by females unlike men who prefer other jobs. Therefore, the male headed households may
make farm allocation decision based on traditionally farmed crops, regardless of utility maximization. On the
other hand, female headed houscholds may easily adopt new crops on their farms and allocate them a larger
proportion of land to maximize utility since they are engaged directly in the farming activities.

Years of schooling negatively affect market participation. Okoye et al. (2010), had a similar observation and
argued that educated farmers are more likely to be autarkic. Hence, a cassava farmer at the coast who increases
his years of schooling by one year, is 1 percent less likely to participate in cassava marketing. Similarly, a unit
increase in years of schooling by a farmer in Taita-Taveta county, results to a 7 percent less likelihood of
participating in cassava marketing. Formal education has a negative influence on cassava marketing because,
people who are educated go for white collar jobs or formal employment where they allocate much of their time
and just a little for farming. The coast region has low levels of education (KNBS & SID, 2013) and therefore, the
few educated people tend to get white collar jobs faster within the region hence a more constant income as
compared to farming.

Credit access in Kilifi county had a significant influence on market participation at 5 percent confidence level.
This result coincides with that of Adjimoti (2013), who found a positive relationship between credit and market
participation in his study on Market Participation among Cassava Value Chain Actors in Rural Benin.
Accordingly, many cassava farmers from Kilifi easily access credit for farming purposes from their farmer
groups which are well structured. An increase by one unit in the number of farmers in Kilifi county who have
access to credit services makes them 6 percent more likely to participate in cassava marketing. This is because
access to credit enables farmers to perform different farming activities at the right time of the year (Gershon et
al., 1990; Fischer, 2012). According to focused group discussion, the virtue of group membership also helps to
monitor the use of this credit to ensure that it serves the right purpose it was borrowed for.
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Farmers in Kilifi county who participated in other income generating activities other than farming were less
likely to participate in cassava marketing. The results in Table 2 show that, farmers in Kilifi county who
participated in off-farm activities were 8 percent less likely to participate in cassava marketing. This is because,
farmers are rational in nature and they would allocate more of their time on those activities that generate higher
utility. Therefore, those not participating in other off-farm income generating activities will allocate all their time
in farming while those participating in other off-farm activities will allocate more of their time to those activities
maximizing their incomes.

Older farmers in Taita-Taveta county are less likely to participate in cassava marketing. Kemisola et al. (2013),
also found a similar result in his study on Market Orientation of cassava farmers in Nigeria and argued that as
farmers get older their ability to perform farming activities reduces. Similarly, Adjimoti (2013), had coinciding
results while Okoye et al. (2010), results were on the contrary. According to the results in Table 2, an increase in
the famers’ age by 1 year in Taita-Taveta county leads to a 1 percent less likelihood by that farmer to participate
in cassava marketing. Abele et al. (2007), also found a negative significant relationship between age and
intensity of adoption of new cassava varieties and argued that older farmers were conservative in nature and held
on traditional cassava varieties. The low adoption of new technologies by older farmers means low production
and low productivity thus high production costs resulting from production inefficiencies and therefore low or no
market participation.

The results also show that, the household size had a negative and significant influence on cassava marketing. An
increase in the number of people in the household by 1 person, reduces the likelihood of participating in cassava
marketing at the coast by 2 percent, 1 percent in Kilifi and 4 percent in Taita-Taveta. Larger households are less
likely to participate in cassava marketing because, they are more likely to have a larger dependency ratio and
therefore, most of what is produced is consumed at the household level. This result is in contrast with that of
Gani and Adeoti (2011), who found a positive relationship between family size and market participation. Gani
and Adeoti (2011), argued that larger households reduce production costs by providing family labour.

Extension services have a significant and positive influence on market participation. Provision of extension
services at the Kenyan coast increases the probability of cassava farmers to participate in cassava marketing by
14 percent. Subsequently, extension services in Taita-Taveta county increases the probability of cassava farmers
to participate in cassava marketing by 35 percent. The extension services are provided by different entities
including government and parastatal officials, non-governmental organizations and other farmers. Extension
services have a huge influence on participation in cassava marketing because they are mainly provided by
experts in different areas along the whole value chain. Information provided helps farmers to make important
decisions on the level of production, processing, marketing and consumption. Different studies on factors
influencing farmers’ participation in cassava marketing have found similar results including (Sarka, 2017;
Adjimoti, 2013; Gani & Adeoti, 2011; Okoye et al., 2010).

The larger the piece of land a cassava farmer has at the coast, the less likely they are to participate in cassava
marketing. Results show that, an increase in farm size by 1 acre at the coast, reduces the probability of engaging
in cassava marking by 6 percent. Similarly, the probability of participating in cassava marketing is reduced by 10
percent when the farm size increases by 1 acre in Kilifi county. This result agrees with that of Egbetokun and
Omonona (2012), who found a negative relationship between farm size and market participation of farmers in
food markets in Nigeria. However, Onya et al. (2016), had a contrary result that showed a positive relationship
between farm size and market participation. Therefore, an increase in farm size at the Kenyan coast has a
negative influence on participation in cassava marketing because, farmers with larger farms tend to farm other
crops that they perceive have a lower opportunity cost than cassava and result to higher utilities. During the
focused group discussion, farmers ranked maize first as their preferred crop to cultivate. In addition, farmers also
prefer to keep cassava production at low levels because of poorly organized cassava marketing system, the
perishable nature of cassava tubers and inadequate knowledge on value addition.

The selling price had a significant and positive influence on participation in cassava marketing. This result was
consistent with that of Enete and Igbokwe (2009), on Cassava Market Participation Decisions of Producing
Households in Africa. An increase in price by 1 Kenyan shilling at the coast, results to 1 percent probability that
a farmer will participate in cassava marketing. More farmers would participate in the market to make profits as a
result of increased prices, since farmers are rational in nature and therefore utility maximizing agents. This
means that, all other factors held constant, the marketable supply will increase and therefore, this result is in line
with the law of supply.
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The results in Table 2 show that, cassava farmers were significantly influenced at 1 percent level of significance
to participate in cassava marketing by the quantity of cassava they harvested. Sarka (2017), and Gani and Adeoti
(2011), also found a consistent in their studies on factors influencing cassava farmers participation in cassava
market in Ethiopia and Nigeria respectively. An increase in the quantity harvested by 1 kilogram resulted to 17
percent increase in market participation by cassava farmers at the cost. Similarly, lkilogram increase in the
quantity of cassava harvested leads to 6 percent and 31 percent increase in market participation by cassava
farmers in Kilifi and Taita-Taveta counties respectively. This is because, an increase in quantity harvested
holding other factors constant, means an increase in surplus and therefore, market participation provides the best
avenue to dispose the excess produce while maximizing farmers’ utility.

4. Policy Implications

Policy implications derived from this study indicate that processes of accessing credit and extension services
should be fast, easy and favourable to cassava farmers. This is because, cassava farmers who accessed credit and
extension services were more likely to participate in cassava marketing. Since the quantity of cassava produced
and the market price of cassava products positively influenced market participation, the extension services
should be geared towards increasing cassava production and creating awareness on best marketing channels for
the farm produce. Similarly, farmers should be encouraged to practice family planning to maintain small family
sizes. This is because, an increase in the size of household size, reduces the likelihood of participating in cassava
marketing, thereby reducing farm incomes to enable access to essential non-farm goods and services. Therefore,
processes should be put in place for enhancing creation of awareness among cassava farmers on the importance
of keeping small family size.

5. Conclusion and Recommendations

Cassava production and marketing is important for improving food security, income generation and
industrialization. The decision to participate in cassava marketing is pegged on social, economic and institutional
factors in environments within which different actors operate. The results show that cassava marketing has a
great potential and cassava production can be improved by provision of appropriate incentives to farmers. The
incentives should be in form of ease to credit access and access to extension services to train and improve
farmers’ knowledge on cassava production. Increasing cassava market prices, also motivates farmers to increase
their participation in the market. The incentives should target female headed households or female farmers since
they are more likely to empress them. Therefore, provision of appropriate incentives like extension services on
pest management practices and seed, quality inputs and infrastructure for improving market accessibility would
encourage increased participation in cassava marketing and improved farm incomes.
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Appendix A

Specification Test
Mkt_Part Coef. Std. Err. P>z
_hat 1.11 0.15 0.00
_hatsq -0.11 0.07 0.11
_cons 0.07 0.13 0.59

Appendix B

Multicollinearity Test
Variable VIF 1/VIF
Fam_Labor No 1.46 0.68
Sex of Farmer 1.46 0.68
Farmers’ Age 1.42 0.70
House size 1.41 0.71
Sex_HoH 1.38 0.73
Credit_acces 1.38 0.73
logQ_harvested 1.36 0.74
Educ_Years 1.35 0.74
Farm_Size 1.33 0.75
Ext_services 1.33 0.75
Offfarm_activity 1.19 0.84
Selling_Price 1.08 0.93

"MeanVIF 3
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Appendix C
Heteroscedasticity Test

Probit Model
Breusch-Pagan/Cook-Weisberg test for heteroskedasticity

Ho: Constant variance
Variables: fitted values of Mkt Part

chi2(1)=21.63
Prob > chi2 = 0.0000

Appendix D
Goodness of Fit
R’ results Hosmer-Lemeshow test (HL test/Lfit test) results
Number of observations = 250 Number of observations = 250
Wald chi2(12) = 74.49 Number of covariate patterns = 246
Prob > chi2 = 0.00 Pearson chi2 (233) =217.20
Pseudo R* = 0.47 Prob > chi2 = 0.7637
Log pseudolikelihood =-78.93 Number of observations = 250
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