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Abstract

The present study was conducted to analyze tomato market diversity among rural smallholder farmers in Kirinyaga County,
Kenya. Data was collected from rural smallholder farmers in Kirinyaga County, following a multi-stage sampling technique.
Further the Simpson’s Diversity Index and Tobit regression model were applied for analysis. Results revealed that majority of
the respondents sell the tomato produce in three channels. Higher prices were recorded for contract and wholesale markets
while retail and direct markets reported the lowest produce prices. Tomato marketing experiences inefficiencies that lead to
unprecedented inequalities. This is attributed to limited information on strategies to expand markets at farm level. Following
the debate on market participation among farmers in sub-Saharan Africa, this study contributes to the existing literature
through modelling proportional the available market channels and compute the magnitude of market expansion using
Simpson’s Diversity Index. This articulates an opportunity to diversify further thus enabling farmers minimize risk of losses

and explore existing markets.

Keywords: Market Channels; Market Diversity; Smallholders; Tomato

Abbreviations: SDI: Simpson’s Diversity Index; ANOVA:
Analysis of Variance; TSS: Total Sum of Squares; SST:
Treatment Sum of Squares; SSE: Error Sum of Squares; MST:
Mean Sum of Treatment; MSE: Mean Sum of Error; SSA: Sub
Saharan Africa.

Introduction

Vegetables contribute about 60% of the Kenyan
agricultural exports [1]. This implies that a reduction in
production and inefficient marketing of these crops would
influence the performance of the economy negatively [2].
The crops form a vibrant enterprise with tomato being one
such important vegetable mainly grown on small scale [3].
Globally, tomato ranks third in terms of production after
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potato and sweet potato [4]. In Sub Saharan Africa (SSA),
Kenya is among top tomato producers with an average
production of 410,033 tons annually [5]. Due to vertical
and horizontal linkages, the tomato industry in Kenya
underwrites about 7% of horticultural yield and 14% of
vegetable output, respectively [6]. Improved efficacy in
tomato marketing has potential to increase income of about
85% rural farmers who dominate the industry in small scale
[7]- This is attainable since efficient marketing increases the
producer’s share in the consumer price [8].

Tomato crop is regarded as a raw material for tomato
processing industries and through value addition can
be transformed into juice, paste, powder and soup [9].
Additionally, tomato is consumed across socioeconomic
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levels Baliyan SP, et al. [10] and intensive cultivation of
the crop generates yields that sustain majority of rural
households [11]. In Kenya, agriculture is dominated by
smallholder farmers who produce 75% of total output and
account for 70% of marketed output [7].

Marketing is a series of activities involved in moving a
product from the initial point of production to the ultimate
consumer [11]. In addition, it is characterized as a process
of attracting potential consumers and favorably sustaining
societal needs [12]. Further, marketing possesses an
economic value which gives form, time and place utility to
products [13]. Besides, agricultural marketing commences
with aresolution to produce a commercial crop that will meet
market demands and prospects [14]. Unlike other vegetables,
tomato has a widespread demand and is extensively accepted
in various forms [15]. The crop has an enormous potential to
reduce poverty among smallholders who produce the crop
either for exports or local markets [16].

Since tomato production is practical on small scale, its
marketing remains essential among rural populations [17].
This denotes the importance of agricultural marketing in
sustaining smallholder farmers and participants in the value
chain [18]. Although tomato production has increased in
various parts of the country, per capita supply has declined
due to inadequate and inefficient marketing systems [19].
This can be improved by devising marketing approaches that
offer potential for resourceful channels with better proceeds
for farmers [20]. Efficient markets go beyond linking sellers
and buyers to offering dynamic strategies that stimulate
consumption of products which is essential for agricultural
development [21]. In spite of this importance, efforts have
been concentrated on production with little attention on
marketing of high value vegetable crops like tomatoes [22].
This has resulted to market imperfections which affect
product flow, hinder growth and expansion of the vegetable
industry [17].

The production of fresh tomatoes is characterized by
low shelf life and seasonality nature which leads to regular
price fluctuations [23]. This hinders farmers from accessing
emerging markets thus acquiring low and unfavorable
prices [24]. Further, the distribution of tomatoes is poorly
regulated, with rural markets controlled by intermediaries
who charge high consumer prices but low producer prices
[20]. Consequently, farmers do not fully benefit from the
market system hence fail to make meaningful profit from
tomato production and marketing [13]. This raises concerns
about the efficiency of the tomato marketing system and its
relation to farmers. Despite the substantial contribution of
agriculture to economic development, the competitiveness of
markets in rural areas is still low [25]. Similarly, smallholder
tomato farmers continue to operate under poor market
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systems that are traditionally structured and inefficient in
predicting trade linkages [26]. Besides, traditional markets
are described by poorly developed information systems,
high transaction costs and inadequate value adding activities
[19]. This weakens the tomato value chain thus excluding
smallholder farmers from accessing formal markets [27].
As a result, various market participants continue to exploit
farmers by offering unreliable product prices at farm level
[28]. This traps farmers within certain market constraints
forcing them to continue operating in systems that offer
unrewarding incomes [3].

The necessity to efficiently structure the tomato market
is paramount since it promotes trade between rural and
urban areas [29]. This in turn generates revenue and
promotes economic development [7]. In addition, efficient
marketing of tomatoes is crucial since the crop is highly
perishable and significant in rural economies [29]. Besides,
efficient marketing systems guarantee sustainable revenue
to producers and marketers [30]. In developing countries,
efficient marketing ensures enhanced incomes among rural
populations [31]. To achieve sustainable development in
agriculture, there is a need to establish a long term strategy
through efficient and effective marketing systems. To attain
this in tomato production, smallholders need to embrace
market oriented production [32], since increased demand
for tomatoes both locally and in regional markets is a
substantive incentive for market production [1].

At farm level, avenues that have potential to promote
market oriented production exist but available literature
is deficient of addressing market diversity. In Kirinyaga
County, this has resulted to poor linkage between producers
and other market participants such as retailers, brokers
and wholesalers. In addition, contract markets are limited
thus impeding access to incentives and the possibility to
maximize earnings among smallholder tomato farmers. This
creates a need to reverse the trend by conducting studies
that promote smallholder linkage to output markets through
expansion of channels [21]. This implies that farmers need
to choose approaches that strengthen product channels to
mitigate effects of inefficiency [3].

Before a marketing system is said to be efficient its
structure and conduct must be critically examined. The
structure and performance of agricultural markets can be
assessed to determine their efficiency in rural areas [33].
The rationale for efficient marketing is to bridge the gap
between market and producer prices. Thus, it is important
to understand market linkages that offer reasonable and
stable product prices at farm level. However, this is not the
case in Kirinyaga as a huge price discrepancy exists between
markets and producers thus, depicting market inefficiencies.
This paper narrows the knowledge gap on tomato marketing
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through an in depth analysis of market diversity. Besides, the
study contributes to literature by analyzing the magnitude
of diversity and examines levels of comparative advantage in
markets.

Methodologies

Study Area

The study was conducted in Kirinyaga Central and Mwea
west sub counties which are the major tomato producing
areas in Kirinyaga County. The sub-counties are found in the
mid land and low land agro-ecological zones, respectively.
Additionally, the sub-counties lie between 1158 metres and
3400 metres above sea level [2]. The County is located along
the slopes of Mt. Kenya with an area of 1478.1 kilometer
squared of which 350.7 kilometer squared is under forest
(Mt. Kenya) cover. The mountain area is in the highland agro-
ecological zone with altitudes ranging from 3400 to 5380
metres above sea level [34].

Rainfall in the area is bimodal with long rains occurring
from March to May and short rains occurring from October
to December with quantities ranging from 1,212 to 2,146
mm [35]. Temperature ranges from a mean of 8.10 C in the
upper zones to 30.30 C in the lower zones during the hot
season. Agriculture is the main economic activity providing
livelihood to about 87% of the population and accounting for
72% of household income. Additionally, total arable land in
the County averages at 116,980 Ha which represent 79% of
total area with only 50,864 Ha under food production [35].
Tomato is among the promising horticultural crops and
mainly practiced in small scale with an average farm size of
1 Ha [36].

From the results, Rio Grande (27.1%) and Onyx (22.1%)
were major open pollinated tomato varieties common among
open field farmers. In addition, Anna F1 (19.8) and Ansal F1
(13.0%) were common hybrid varieties among greenhouse
farmers. The varieties acclimatized with the climatic settings
of Kirinyaga County but at farm level marketing, consumers
of fresh products do not pay much attention to vegetable
varieties.

Sampling Design and Data Analysis

The study applied a survey research design. A survey
research provides efficiency in collecting large amounts of
data with minimal cost and in a non-intrusive manner [7].
Multi stage sampling technique was used. First, purposive
method was embraced in the selection of Kirinyaga Central
and Mwea West sub-counties since these are the major
tomato growing areas in Kirinyaga County. Proportionate to
size method was then applied in determining the number of
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respondents from each of the following wards: Mutithi, Thiba,
Kangai, Kandongu, Kerugoya and Kanyeki-ine. Systematic
random sampling technique was used to select producers
using the Cochran formula Lenné JM, et al. [37] which
commonly considers the margin of error and the acceptable
risks [38]. A total of 384 smallholder tomato farmers were
selected for the study. Structured questionnaires were
administered among respondents to solicit information on
tomato prices, market channels and quantities sold.

From literature, diversity has been computed using
various indices. These indices include the margalef index
which has no value limits [39]. In addition, the margalef
index compares components in a wide range of characters
and shows variations depending with the number of
characters [40]. However, this index considers only diversity
components that show sensitivity to the sample size [41].
Unlike the margalef index, the fisher alpha index shows
current and progressive distributions of a character and
is less sensitive to the sample size. In addition, the fisher
alpha index does not provide information regarding rare
characters [40].

In most scenarios, indices used in analyzing expansion
of market patterns are Shannon-wiener and Simpson’s
indices. The Shannon-wiener index measures uniformity
and abundance but like the fisher index it does not analyze
the exceptional characters [42]. The Simpson’s Diversity
Index (SDI) is used to quantify the magnitude of diversity
using the shares of each character [43]. The SDI ranges
from 0 to 1 and the level of diversity gradually increases
as the index approaches 1. Further, the index considers
rare markets, measures uniformity and abundance [39].
Based on these strengths, SDI was applied in computing
the degree of market diversity among smallholder tomato
farmers in Kirinyaga County. Two indicators namely number
of marketing channels and the quantities sold in each outlet
were considered while determining the diversity index of the
respondents. The SDI was expressed as;

s n(n-1)
SDI =1-2222" )
N(N-1)

Where; SDI is the Simpson’s Diversity Index, m is the
number of market channels used by individual farmers, n
is the quantity of tomato output sold in each market outlet
by the i farmer and N is the total tomato quantity sold in
all markets channels by the i farmer. The censored Tobit
regression model was used to determine socio-economic
characteristics that influence market diversity. The model
was found appropriate since itis alimited dependent variable
model and that diversity has lower and upper boundaries at
zero (0) and one, respectively [44]. The selected factors were
regressed against market diversity scores using the Tobit
model which is empirically expressed as shown;
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n
Y=a,+) a,X,+e (2)
j=1

Where, , Y, represents scores of the i smallholder tomato
farmer,  is a constant, o are the parameters to be estimated,
e, is an error term that is independently and normally
distributed with mean zero and common variance of &2, Xi]. are
variables representing the socioeconomic factors. Censoring
for the Tobit model on the left was done at 0 (zero) and at 1
(one) on the right [37].

A one-way Analysis of Variance (ANOVA) was applied
to test whether farm prices differed significantly between
marketing channels and whether differences in diversity
scores significantly influenced fresh tomato prices. The
ANOVA procedure examines and identifies sources of
variation in a given data. One factor ANOVA is the procedure
when applied to data that is classified into one criterion, for
instance data classified into levels of diversity or market
channels.

The ANOVA recognizes three sources of variation; first,
is the total variation due to differences within the sample
and which is referred to as total sum of squares (TSS). The
second variation results from differences between categories
or groups and is denoted as treatment sum of squares (SST).
The third is the variation due to error and is denoted as error
sum of squares (SSE). Total variation is the sum of treatment
sum of squares and the error sum of squares [45]. The SST
and SSE computed for the one-way ANOVA are used to form
mean squares for the treatment and error, respectively [46].
These mean squares are denoted by MST (mean sum of
treatment) and MSE (mean sum of error), respectively;

MST:& (3)
K-1

MSE = 5F (4)
n—k

Where: n is the number of observations and k is the number
of categories. The test statistic for ANOVA is the F-ratio
Mutayoba V, et al. [46] and is computed as:

. MST
F —ratio=—— (5)
MSE
Results and Discussion

Socio-Economic Characteristics of Respondents

Table 1 displays the results of socio-economic
characteristics of smallholder tomato farmers. The results
indicate that 62.0% of the respondents were in the category
of 20 to 39 years, 35.9% within the age bracket of 40 to 59
years while only 2.1% attained 60 to 79 years. A possible
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explanation from this result is that tomato marketing in
the study area was largely dominated by young people.
This explains the growing interest in agricultural activities
among the youth possibly due to high returns and increased
problems of unemployment. These results coincided with
Ibitoye SJ, et al. [27], but negated the findings of Matsane SH,
et al. [40] who found that agricultural marketing in South
Africa was dominated by the aging population. Further,
the results revealed that 75.8 % of the respondents were
males while only 24.2% were females. This implies that
vegetable production and marketing was more preferred by
male respondents possibly due to relatively higher returns
compared to other crops and that men mostly assume the
responsibility of ensuring household food security. This
result was in line with Nguetti PR, et al. [48], but differed
with Ceschi S, et al. [49] who found that female farmers
dominated outlet markets in Italy.

The results Table 1 further showed that majority (76.3%)
of the respondents were married thus provided family labor.
This was in agreement with Sudarevi¢ T, et al. [31] who
argued that a large proportion of married smallholders help
provide family labor. The results also show that only 19% and
20% of respondents had achieved secondary and tertiary
education level, respectively, with majority (57%) attaining
primary education. Additionally, 4% of the respondents had
no formal education. A possible explanation is that literacy
levels were relatively high, thus enabling farmers increase
their returns through use of emerging innovations in tomato
marketing.

The result coincided with Chepng’etich E, et al. [44] who
explained that education enhances the skills of producers
thus making literate farmers more receptive to innovations
than uneducated farmers. From the results, majority (70%)
of the smallholder farmers had between 1 and 10 years of
experience. This implies that most of the respondents were
new in tomato marketing thus had limited knowledge on
existing market trends hence, affecting the choice of market
expansion. Further, 20.8% of the farmers had experience
ranging between 11 and 20 years with only 9.2% having
experience of more than 20 years in tomato marketing. A
reasonable justification is that a sizeable proportion of the
respondents had a better understanding of tomato marketing
which is key in achieving better returns as explained by
Baliyan SP, et al. [50].

Maximum land under tomato cultivation was 2ha with
majority (53.4%) of the farmers having apportioned less
than 0.5ha for tomato production. Similar findings were
reported by Gebrehiwot NT, et al. [51]. This confirms that
respondents were smallholder farmers a result that agreed
with Najjuma E, et al. [52]. Results further revealed that 74%
of the respondents received farm income below KES 100,000
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per season. This shows that more than half of the farmers
had low returns from tomato sales. This was attributed to
poor producer prices, inefficient marketing systems, lack
of reliable markets and support [16]. Majority (62.2%) of
the households had about 5 members with 37.8% having
more than 5 members. This indicates that family labour was

Open Access Journal of Agricultural Research

adequately available for farm operations. This is explicated
by that large households provide labour for allocation to
farm activities hence, reduced production cost and better
returns. This result agreed with the findings of Aliyu A, et al.
[53] and Mukhtar U, et al. [36].

Variable Description Frequency Percentage (%)
20-39 238 62
Age 40-59 138 359
60-79 8 2.1
Male 291 75.8
Gender
Female 93 24.2
Married 293 76.3
. Single 51 13.3
Marital status
Divorced 23 6
Widowed 17 4.5
None 15 3.9
. Primary 219 57
Education level
Secondary 73 19
Tertiary 77 20
1to 10 269 70
Experience in tomato marketing (Years) 11to 20 80 20.8
Above 20 35 9.2
<05 205 53.4
Land size (Ha) 0.5> t0 <0.75 42 10.9
>0.75 137 35.7
<100,000 284 74
Farm income (KES)
>100,000 100 26
. 1to5 239 62.2
Household size (Number)
6to 10 145 37.8

Table 1: Socioeconomic Characteristics of Smallholder Tomato Farmers.

Figure 1 further shows that 65.6% of the respondents
had access to financial credit. This implies that farmers
were financially empowered to timely procure inputs and
technologies necessary in tomato production. In addition,
51.0% of the smallholder farmers did not have guaranteed
security for land ownership thus relied on leased land. This
could have led to inadequate credit access to a sizeable
proportion (34.4%) of smallholders since land may be used
as collateral. In addition, this reduced interest of farmers
to understand information about available lenders, types
of credits offered and interest rates charged by borrowers.
Baliyan SP, et al. [50] reasoned that responsiveness to
available loan products among smallholder farmers is
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constrained by lack of adequate knowledge. Further, Aliyu A,
et al. [53] noted that since agricultural enterprises are risky,
commercial banks are usually reluctant to provide financial
support for their operations.

Results in Figure 1 also show that 78.1% of the
respondents had no contact with extension agents. This
suggests that most farmers in the study area would
be expected to increase agricultural production and
productivity due to the knowledge and information received
from experts which may define the balance between market
success and failure [6]. Abate TM, et al. [54] argued that
inadequate knowledge in agricultural practices among
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rural farmers is attributed to weak extension services thus
leading to unproductive and inefficient marketing strategies.
Results also revealed that 62.5% of the smallholder farmers
were not members of organized groups. This means that
smallholders lacked adequate bargaining power due to
weak synergies hence not competitive in output market as
explained by Mango N, et al. [15] and Abel OB, et al. [19].

Open Access Journal of Agricultural Research

Additionally, farmers operated in rural areas where 52.3% of
the maintained road infrastructure was non-motorable. This
led to reduced returns from tomato sales owing to increased
transportation costs and spoilage of fresh tomatoes due to
delayed delivery given their perishable nature. This result
concurred with the findings of Abdelrazig HE, et al. [24].
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Descriptive Analyses of Market Diversity

From the survey, fresh tomatoes were marketed mainly
through six channels namely; sale to local assemblers, sale to
retailers, sale to wholesalers, sale to middlemen and sale to
contract markets. In addition, direct market channels, which
is sale from the farmer to the ultimate consumer, existed but
were more often obtruded by lack of affordable labour and
capital in the smallholder farms. Further, Onianwa OO, et al.
[55] explains that direct marketing can be limited by lack of
incentives to smallholder farmers. McLaughlin JE et al. [43]
reported that number of channels, number of participants,

volume handled and price are important parameters
considered while computing diversity of agricultural
markets. Agricultural diversity enables farmers preserve
their initial capital and explore various markets while
generating returns [12].

The articulation of diversity by number of channels that
farmers use to market their products demands that more
channels express high diversity and few channels show low
diversity [30]. Table 2 shows the distribution of smallholder
farmers and the number of channels used in marketing fresh
tomatoes in the study area.

Number of channels Number of farmers Percentage Cumulative percentage
1 16 4.2 4.2
2 145 37.8 42
3 160 41.7 83.7
4 50 13 96.7
5 2 0.5 97.2
6 11 2.8 100
Total 384 100

Table 2: Distribution of Smallholders and Channels used in Tomato Marketing.

From the results Table 2, most (41.7%) of the farmers
used 3 marketing channels, with 83.7% of the sampled
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farmers using utmost three channels. In addition, 37.8% sold
tomatoes in two channels while 13.0% of the respondents
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were connected to 4 channels. Further, only 0.5% of the
respondents marketed tomatoes through five channels while
2.8% had an affiliation with other rare market channels in the
study area. This indicates that the farmers had managed to
highly expand their fresh tomato markets. However, 4.2% of
the smallholder farmers managed to market fresh tomatoes
in only one market outlet implying lack of market diversity,
thus high risk of losses that result from the perishable nature
of fresh tomatoes as explained by Baliyan SP, et al. [50].

Open Access Journal of Agricultural Research

The expression of market expansion in regard to number
of participants in specific channels and mean prices has been
illustrated in Table 3. Generally, farmer to contract markets
and farmer to wholesale channels recorded the highest prices
followed by broker outlet and local assemblers. The retailer
channel and engagements in direct marketing recorded the
lowest prices (Table 3). The lowest price achieved by the
farmers per kilogram of fresh tomatoes during the study
period was KES 15 while KES 75 was the highest.

Marketing Channel Frequency of Participants Mean Price Std.Dev | Min | Max F-Test
Farmer—Local assemblers 316 34.17 4.456 25 50 6.173***
Farmer—Wholesalers 97 38.07 4.552 30 50
Farmer—Contract markets 51 44.4 2.792 40 50
Farmer— Retailers 233 33.45 5.618 15 65
Farmer—Brokers 335 37.38 4.628 25 75
Farmer—Consumers 40 30.45 5.852 15 45

Table 3: Average Price for a Kilogram of Tomatoes per Market Outlet.

Results in Table 3 denote that the average prices achieved
in different channels differed significantly at 1 percent level
of probability. Contract markets attracted a high average
price compared to other markets but it had fewer farmers
selling in this channel. This was attributed to inadequacy
of information regarding contract markets and benefits
attached. Local assemblers had a potential to attract more

farmers despite having a low average price possibly due to
reduced transaction costs. Higher prices reported by farmer
broker channel were not attractive to producers most likely
because participants failed to establish mutual trust in trade.
Baliyan SP, et al. [50] ascribed this to brokers’ intention to
exploit farmers owing to their price taking attribute.

SMALLHOLDER FRE SH TOMATO FARMERS X
Direct market channel

1 I 1 w v Vi
2505 904 7% 20%% a7%% 201
—

Local assemblers | ] Middlem en/Brokers I__

/ B
1
Wholesalers'trad,
olesalers'traders I- _J Retailers
1

Contract markets

u Consum ers (Urban Markets, Street markets, Hotels, Hospitals and other Institutions) |

Figure 2: Marketing Channels of Fresh Tomato among Smallholder Farmers.

Figure 2 shows the flow of fresh tomatoes through
various channels from farm to intermediaries, marketing
agents and to the ultimate consumers. From the diagram,
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majority (37%) of the farm produce was sold through
middlemen or brokers who transact between farmers and
potential customers. Though trade is executed at farm level,
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farmers are deprived off their benefits since there is little or
no transparency [50]. Some farmers sold their produce to
local assemblers which account for 25% of the total marketed
produce. Local assemblers sell the fresh tomatoes to rural
markets with farmers incurring less costs since the produce
is collected at the farm gate. This channel is more preferred
by farmers since it has repeated transactions, reliable and
stable prices [47].

There are retailers who are small scale traders selling
fresh tomato produce in open air markets, stalls and to urban
retailers. This channel accounts for 20% of the marketable
produce and buyers are always available since it incorporates
door to door hawking strategies [17]. The wholesale channel
is characterized by existence of brokers and product exchange
at rural markets. The channel collected 9% of the fresh
tomatoes but was constrained by market unreliability. This
was due to overreliance on traders for market information
thus discerning farmers in price setting [12].

Contract markets existed in the study area but were least
preferred among smallholder fresh tomato farmers. Kanburi
BJ, etal. [56] explains that contract marketing is an agreement
between farmers and marketing firms for the production and
supply of agricultural products normally at predetermined
prices. The agreement also involves the purchaser providing
a degree of production support through supply of inputs
and provision of technical advice [20]. The low preference
in the study area was rather attributed to information
asymmetry among participants due to limited availability of
extension and training which plays a crucial role of educating
farmers as described by Osebeyo SO, et al. [57]. In addition,
the results also suggest that since contract markets handle
small quantities, farmers were discontented with contract
marketing due to the extra contractual obligations of
quantity and quality of tomatoes as determined by buyers. In

Open Access Journal of Agricultural Research

Kirinyaga County, fresh tomato contract markets are mainly
offered by learning institutions, hospitals, supermarkets and
hotels but the channel absorbed only 7% of the total produce.
Therefore, majority of the farmers would not benefit from
the advantage of guaranteed prices as shown by the ANOVA
output (Table 3) that depicts a significant difference in prices
across different market channels.

Farmers’ direct marketing of fresh tomatoes was
widely neglected despite being a certain niche that plays a
distinctive role for establishing high quality markets among
agribusiness enterprises [55]. This approach entails farmers
working as producers as well as retailers and has a growing
importance in providing farmers with greater net returns
[57]. However, only 2% of the total produce was marketed
through this channel. This could be accredited to farmers
having difficulties to define their place in competition,
analyze their own strengths and weaknesses thus unable to
realistically meet customer satisfactions.

To take into account the proportion of output sold
through chosen market channels, SDI was computed. The
SDI was preferred due to its strength in considering rare
markets, large quantities and measuring consistency [42]. In
addition, SDI considers quantities sold in each outlet while
computing diversity [39]. The index ranges from 0 to 1 with
diversity increasing as the index approaches 1. Diversity
scores presented in Table 4 show that SDI ranged from 0 to
0.77. The wide range in diversity implies that smallholder
tomato farmers were not reasonably distributed across
all available marketing channels. This implies that farmers
lacked adequate information on rare market channels and
that some were exploitative in price determination. The
result agreed with Faysse N, etal. [12] but negated the results
of Abate T, et al. [54] who argued that diversity was not a
prerequisite to sell in different channels.

Description Level of SDI Frequency Percentage Cum. Percentage
Low 0 to <0.25 44 11.5 11.5
Moderately low 0.25t0 < 0.50 160 41.7 53.1
Moderately high 0.50to < 0.75 179 46.7 99.7
High 0.75to 1.00 1 0.3 100
Mean =0.4771 Min=0
SPI Std. Dev = 0.1825 Max = 0.77

Table 4: Descriptive analysis of Simpson’s Diversity scores.

The mean diversity index was 0.4771. This shows
that there is an opportunity to improve diversity among
respondents by more than 50% if constraints that hinder
farmers from exploring existing markets are minimized.
However, the diversity index was lower compared to 0.54
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that was reported by Bellon MR, et al. [58] among smallholder
farmers in marginal areas of Ghana and 0.83 obtained by Sen
B, et al. [59] in Bihar district of India. The results further
elucidate that chances exists for the fresh tomato farmers to
minimize the risks of losses through expansion of product
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markets as explained by Le [60]. This was comparable to
results of Kissoly L, et al. [61]. More than half (53.1%) of
the sampled farmers had diversity scores below 50%. This
specifies that there is a chance to increase market diversity
among majority smallholders by more than 50% if quantities
sold in each market outlet are improved. The result was in
line with Tura EG, et al. [62] who mentioned that farmers’
bargaining power would be improved through collective
marketing which is achievable through market expansion.
The results also agreed with Biggeri M, et al. [63] who found
that diversity promotes strategies that increase access to
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high value markets.

Socio-Economic Factors

Diversity

Affecting Market

The evaluation of socio-economic factors affecting
market diversity was conducted by application of censored
Tobit regression model (Table 5) where socio-economic
characteristics (independent variables) were regressed
against market diversity (Dependent variable).

Variable Coefficient Std. error t P>/t/

Age (Years) -0.01545 0.00937 -1.7 0.122

Gender (0=Female,1=Male) -0.18495 0.10868 -1.7 0.111
Household size (Number) -0.07155 0.03115 -2.3 0.038**

Education (Years) 0.00451 0.01109 0.41 0.69

Road (1=Mortable,0=0Otherwise) 1.1783 0.32627 3.61 0.003***
Farm income (KES) 5.90E-06 1.85E-06 3.2 0.006***
Off farm income (KES) -0.000038 9.70E-06 -3.9 0.002***
Extension (Contacts) 0.27269 0.09212 -3 0.010%**
Experience (Years) 0.23242 0.0684 3.4 0.004***
Group membership (0=No, 1=Yes) 0.42485 0.13649 -3.1 0.008***
Credit amount (KES) 2.02E-06 5.79E-07 3.49 0.004***
Distance to local markets (KMs) -0.03597 0.01726 -2.1 0.056*

Land size (Ha) 0.14749 0.09083 1.62 0.127

Tomato quality (0=Low,1=High) -0.00032 0.03466 -0 0.993
Constant 0.94583 0.49699 -1.9 0.078 *

Log likelihood = 14.840655 , Likelihood ratio (LR) = 23.04

Asterisks ***, ** * show significance at 1%, 5% and 10% respectively.
Table 5: Tobit Regression Results on Factors Influencing Market Diversity.

Interestingly, size of household was found to be negative
and significant at 5% in explaining market diversity. This
implies that as household size increased, market diversity
decreased. This result concurred with the finding of
Chepng’etich E, et al. [44] and Aliyu A, et al. [53] who argued
that though households provide family labour for farm
operations, it is associated with market inefficiency since
its abundance reduces proficiency in agricultural markets.
Road infrastructure was positive and it influenced market
diversity among respondents at 1% level of probability. This
signifies that improved road infrastructure advances the
extent of achieving market expansion for smallholder tomato
farmers. This result concurred with the findings of Karani
KD, et al. [64].

The positive and significant coefficient of farm income
at 1% level was a good result. This shows that farmers with
more farm income recorded high levels of diversity. Further,
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market diversity increased with an increase in farm income.
The plausible explanation is that farmers with high farm
income are sufficiently engaged in farm level marketing
hence able to explore more markets and increase marketed
outputs. This results corroborated with the work of Mango
N, et al. [15]. Contrary, the coefficient of off-farm income was
negative and significant at 1% level. The result imply that
involvement of farmers in off-farm occupations reduced the
time and resources devoted to farm marketing hence reduced
chances of expansion. In addition, the results concurred with
Ndirangu SN, et al. [45]. Further, the results differed with
Abate TM, et al. [54] who explained how off-farm employment
reduces financial constraints hence empowering farmers to
explore various markets.

In this study, contact with extension agents expressed a

positive and significant relationship with market diversity at
1% level. This is because frequent contacts between farmers
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and extension agents increases the chances of smallholders
knowing more about market outlet which offer better price
for their produce. In addition, extension service provides
the platform upon which farmers acquire important market
information as well as enabling tomato producers improve
marketing strategies, hence leading to expanded market
opportunities. Thus, smallholders who frequently engage
with extension and training agents are more likely to
increase their diversity scores and explore more channels as
explained by Wosene G, et al. [29] and Gebrehiwot NT, et al.
[51].

The number of years that farmers were involved in
tomato marketing was positive and significantly influenced
market diversity. The results indicated that more experienced
farmers’ attained high levels of diversity compared to
their counterparts who had little understanding of tomato
markets. This is because experience empowers farmers to
enhance market linkages in searching for alternative market
channels. In addition, experienced farmers were endowed
with more knowledge of costs and benefits associated with
tomato marketing. This result was similar to the findings
of Haile BT [26]. Further, membership to organized groups
influenced market diversity positively. This is because
marketing groups increases the bargaining power of farmers
by combining their synergies which empowers them to make
informed decisions on price [30].
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The amount of credit borrowed by smallholders had a
positive coefficient that influenced the level of diversity. This
implies that farmers who received more credit were able to
magnify their diversity scores since credit gave an added
advantage in mitigating the effects of financial constraints
that exists in markets. A possible explanation is that credit
increases the resources at the farmers’ disposal which
enabled them to market in different channels and transport
more produce to available markets [50]. The results showed
that market proximity negatively affected market diversity.
This implies that households located far from the markets
were less likely to sell large quantities of their produce in
an expanded market with reasonable producer prices. This
is because increased distance from the farm to the market
increases transaction costs thus compelling farmers to sell
their produce at farm gate thus agreeing with Ambetsa FL,
etal. [38].

From the above results, a number of factors significantly
influenced market diversity among smallholder tomato
farmers. This implies that the factors are important
determinants of market expansion in fresh tomato markets.
Despite this, market inefficiencies existed among producers
with inconsistent and unreliable prices. A one-way ANOVA
was used to understand whether variations in tomato prices
were significantly different across levels of market diversity
(Table 6).

Description Sum of Squares df Mean Squares F Sig
Between groups 13.165 3 4.388 0.21 0.889
Within groups 7924.668 380 20.854
Total 7937.833 383

Table 6: Price differences across diversity levels.

The results in Table 6 show that the relationship
between market diversity and tomato prices in the study
area was insignificant. This implies that the extant market
pricing strategies are independent of differences in market
diversity among smallholder tomato farmers. That is, there
are no significant price changes that result from differences
in levels of diversity. Mutayoba V, et al. [20] attributed this to
the engagement of different market participants in various
nodes in the flow of tomatoes from the producer to markets.
Further, Baiyegunhi L, et al. [65] noted that the insignificant
relation between market expansion and tomato prices could
be ascribed to poor assimilations in producer markets thus
low competitiveness among smallholders. This is so despite
prices differing significantly across market channels as
expressed in Table 3.

Despite having no benefit in terms of price increase,
there exists an opportunity to further diversifies farm level
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marketing [66]. Le argued that market diversity offers a
broad platform to generate sales which earns income and
minimizes risks that lead to spoilage and consequent losses
of fresh products often occurring during a glut. Bellon MR, et
al. [67] further revealed that high levels of market expansion
(at least 0.7) would reduce participants along marketing
systems and instead encourage collective marketing. This
would empower farmers to explore rare markets and
consequently realize the benefits of market diversity [68].

Conclusions and Recommendations

The study concluded that respondents sold their tomato
produce in three channels. Further smallholder farmers had
diversified tomato markets thus increasing income streams
hence minimal losses. Prevailing market prices were found
to be independent of differences in market diversity. This
is associated with the weak market linkages and increased
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number of participants between farmers and potential
markets. As a result, smallholder tomato farmers need to
form organized groups to enrich their synergies in both
input and output markets. Though opportunities to diversify
further exists, this potential has been hampered by poorly
maintained road infrastructures thus hindering farmers
from accessing high value markets. This prompts farmers to
sell their produce at inauspicious prices to evade enormous
losses. The study therefore recommends upgrading and
continued maintenance of the road infrastructures to
enhance transportation of fresh products. In addition,
agricultural advisory services play a crucial role in boosting
market efficiency. Thus, to expand market opportunities
there is a need to improve institutional training which will
enlighten smallholders on farm level market diversification.
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