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Wheat is the second most important carbohydrate staple in Kenya and is produced by
both smallholder and large-scale farmers. Smallholders are the majority, but produce
<20% of the total national production. Compared to large-scale farmers, they have
been considered to be less efficient producers and thus fail to benefit fully from their
participation in the wheat value chain. This study aims at establishing the value accruing
to smallholder and large-scale farmers participating in wheat production in north-west Mt.
Kenya. For comparative purposes and to explore the potential of smallholder farmers, a
sample of 58 smallholder and seven large-scale farmers was selected for the study. We
use budget analysis to determine the gross output, cost of production and gross margins
attained by the smallholder and large-scale farmers. Further, an analysis of constraints
to productivity is done to establish the factors hindering farmers from reaching high
yield potential. Results of the study show that smallholder farmers obtain lower yields,
have higher costs of production per bag of wheat and lower gross margins compared
to large-scale farmers. High cost of inputs, low market prices, low bargaining power,
high cost of machinery services, diseases and weeds were among factors excluding
smallholder farmers from benefitting from their participation in the value chain. However,
results also show that smallholder farmers can produce wheat profitably albeit with
necessary support. Thus, interventions should consider these constraints and aim at
improving smallholder farmers’ horizontal and vertical integration in the value chain. We
recommend continued investment in research and development on wheat, adoption of
climate resilient agricultural practices, improvements in the fertilizer subsidy programme
and creating or increasing participation in producer groups that will provide possibilities
of increased bargaining power and reduction of costs through improved access to
machinery services, markets and credit.
Keywords: cost of production, gross margin, smallholders, wheat farmers, yields, theory of access, constraints

INTRODUCTION
Wheat is the second most important staple food in Kenya, making it important for food security
(Monroy et al., 2013). Currently, per capita consumption of wheat in the country stands at
43 kilograms per person (KNBS, 2020). However, Muyanga et al. (2005) estimated per capita
consumption among high income households at 67 kilograms. Wheat has become an important
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low level of technology-adoption and weak extension systems
(Nyangito et al., 2002).
However, among the factors contributing to low yields and
productivity, high costs of production has been very important
(Nyangito et al., 2002; Chemonics International, 2010). Wheat
farming in Kenya is regarded as a high cost activity (Nyoro
and Jayne, 1999). High cost of inputs and capital costs
contribute greatly to high cost of production. Consequently,
smallholder wheat farmers resort to low utilization of inputs,
which contributes to their low yields (Chemonics International,
2010; Kiriti Nganga and Mugo, 2018). High costs of production
not only limit productivity of wheat farmers but also the
competiveness of their wheat in the regional market. It is
for this reason, that the government has continued to protect
wheat farmers from the price effects of wheat imports through
tariffs ranging from 10 to 35% (FAO, 2015). Even with the
tariffs, smallholder farmers still remain uncompetitive (Gitau
et al., 2010). Moreover, should the imposition of duties on
wheat imports diminish, smallholder farmers will cease being
competitive, risking exclusion from the value chain. Wheat
farmers need support to ease the constraints to production and
grow wheat at substantially lower prices in order to sustainably
participate in the value chain. Reduction of cost of production has
the possibility of lowering wheat prices for domestic consumers
and, therefore, studies (Nyangito et al., 2002; Muyanga et al.,
2005; Negassa et al., 2013) have recommended the need to
address the constraints that lead to high cost of production.
Generally, scientific studies on wheat production in Kenya,
as well as those localized to Mt. Kenya region, are scarce.
Therefore, we aim to contribute to the literature on wheat
production in Kenya and its potential to contribute to food
security. We do so by analyzing farmers’ economic gains and
constraints to production in a high potential wheat producing
area that has not received adequate attention. We delve deeper to
understand the various costs to production and prices in order
to provide insights into the factors contributing to high costs
of production and low margins, particularly for smallholders, as
well as to understand how they relate to production constraints.
In so doing, this paper addresses the potential of smallholder
wheat farmers in contributing to the national wheat production
and supply. Moreover, we provide insights into potential
opportunities and interventions that would enhance inclusive
value chain participation for smallholder wheat farmers. The
findings of this study provide relevant data and evidence for
strategy and policy decisions at the local and national levels.

household expenditure item constituting the greatest proportion
of the staple budget, particularly for urban households (Muyanga
et al., 2005; Kamau et al., 2011). Wheat consumption has been
growing at an average of 4% per year (FAO, 2015) propelled by
rising population, increased incomes and urbanization (Negassa
et al., 2013; Kiriti Nganga and Mugo, 2018). Urbanization, which
is associated with a change of dietary preferences to wheat-based
diets, has been a significant factor driving wheat demand upwards
(Macharia and Ngina, 2017).
Kenya produces, on average, 300,000 metric tons of wheat
annually on about 140,000 hectares of land (Chemonics
International, 2010; KNBS, 2020). However, in the last four
decades, there has been minimal growth in wheat production,
yields and area under production (Negassa et al., 2013). Wheat
yields average 2.3 metric tons per hectare and may vary between
1.8 and 3.2 metric tons per hectare depending on the season,
region and scale of operation, that is, small-scale vs. large-scale
farming. The increasing gap between production and demand
is largely met through wheat imports. Currently, Kenya imports
nearly two million metric tons of wheat, about six times its
production (KNBS, 2020).
The main wheat growing regions in Kenya have an altitude
above 1,500 m above sea level. These are Nakuru, Uasin Gishu,
Trans-Nzoia, Meru and Laikipia counties (FAO, 2015). However,
other areas have opened up in more marginal lands such
as Narok county (Kamwaga et al., 2016). Wheat is produced
by large, medium-scale and smallholder farmers. Although
large and medium-scale farmers are few in number, they
produce the bulk (80%) of the total wheat produced, while
smallholder farmers, who are the majority, produce 20% of
the total output (Chemonics International, 2010). Large-scale
wheat farmers are defined as farmers cultivating 40 hectares
or more of wheat, are highly mechanized, and own all their
farm machinery (Gitau et al., 2010). On the other hand,
smallholder farmers cultivate wheat on <5 hectares of land and
are dependent on machinery hire (Chemonics International,
2010). Due to mechanization, large-scale farmers have been
associated with modern cultivation system, while smallholder
farmers are associated with reliance on traditional system of
wheat cultivation which uses conventional tools to till and harvest
(Tadesse et al., 2019). Smallholder farmers produce an average
yield of 15 bags per hectare, which is lower than the national
average yield of 25 bags per hectare and much lower than largescale farmers average yield of 40 bags per hectare (Gitau et al.,
2010).
Low wheat productivity has been associated with abiotic and
biotic factors such as drought, diseases and pests, which are
increasing in intensity and frequency due to climate change
(Tadesse et al., 2019). For example, high incidences of the Russian
wheat aphid has been confirmed in Kenya, particularly in the
Mt. Kenya region, compared to neighboring countries of Ethiopia
and Uganda (Macharia et al., 2016). Diseases such as yellow rust
and stem rust have remained problematic with minimal success
in production of disease resistant varieties (Kamwaga et al., 2016).
Other constraining factors to wheat production have been use of
old age wheat varieties (Gitau et al., 2010), poor soil and water
management practices (Kamwaga et al., 2016), lack of credit,
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THEORETICAL FRAMEWORK
We use the theory of access (Ribot and Peluso, 2003) to
understand the ability of smallholder farmers to benefit from
their participation in the wheat value chain. The theory
provides a more suitable framework for explaining smallholders
“exclusion” from benefiting in agro-food value chains compared
to social exclusion (Khan et al., 2015) and property (Bracken,
1960; Schmidtz, 1994) theories. We draw on the theory’s
analysis framework for identifying the particular benefit(s) from
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Smallholder farmers are among the poor groups in developing
countries (Rapsomanikis, 2015). They face several challenges
to productive participation in agro-food value chains such as
lack of access to markets, credit, capital, technology, advice,
inputs and irrigation water (Salami et al., 2010; IFAD, 2013).
These access mechanisms are, however, fundamental in ensuring
smallholder farmers benefit from production through improved
yields and incomes and hence create sustainable livelihoods. In
the Results and Discussion sections, we show how smallholder
farmers in north-west Mt. Kenya face exclusion from productive
participation in the wheat value chain through lack of access
mechanisms to markets, credit, capital, technology and inputs.

resources; and the mechanisms by which actors gain, control and
maintain the benefits in the value chain. The benefit can be in
the form of farm gate profits of a crop (Ribot and Peluso, 2003).
Building on the classical property’s definition of access, Ribot
and Peluso (2003) define access as the “ability to benefit from
things” as opposed to the “right to benefit from things.” In so
doing, they differentiated between a person’s right to own things
and their ability to benefit from them. These things may include
material objects, persons and institutions. The differentiation
between “benefit” and “right” is key to the theory of access and
forms the key distinction between it and the property theory
upon which it is based and departs. Thus, an individual may
have the right to property such as land, but may not necessarily
have the ability to benefit from utilizing it (McKay and Colque,
2016). In other words, rights may be guaranteed but they are
not always accessible (Peluso and Ribot, 2020). By focusing on
the “ability” rather than “rights,” the theory gives emphasis on
factors, structural and relational, that enable or constrain people
from benefiting from resources.
Ribot and Peluso (2003) exemplify their notion of access as
bundles of powers and webs that enable actors to gain control and
maintain access. The theory posits that people and institutions
hold and draw upon different bundles of powers. This bundle
of powers represents the multiple ways in which people derive
benefits from resources. In other words, they are the mechanisms
(means, processes and relations) by which certain persons are
enabled to gain, control and maintain access to resources. Such
mechanisms of access include structural and relational factors
such as technology, capital, markets, labor, knowledge and social
relations. For example, large farms benefit from a bundle of
powers that include access to capital, finance, technology and
organization of marketing (Rapsomanikis, 2015). This implies
that factors such as advanced technology, capital and markets
benefit those who have access to them. Mechanisms of access may
run in succession, as when access to credit is contingent upon
prior membership to a particular organization (Ribot and Peluso,
2003).
McKay and Colque (2016) argue that lack of access to the
bundle of powers inevitably entails exclusion. Thus, exclusion
can be taken as the opposite of access, whereby people lack
the ability to benefit from things, especially natural resources
such as land. Majority of smallholder farmers in north-west Mt.
Kenya have maintained their property rights as most land is
titled and land tenure generally considered secure (Giger et al.,
2020). However, their inability to access machinery and low cost
inputs are important mechanisms of access that exclude them
from benefiting from land. Moreover, while smallholders are
faced with these factors of productive exclusion, they also lack
any organized groups to assist in inclusion. Still, smallholder’s
exclusion can be partly attributed to exclusionary marketing
dynamics present in the value chain. This perception of exclusion
as lack of mechanisms of access (Ribot and Peluso, 2003) differs
from that which is advanced by social exclusion theory in as
far as the later associates exclusion to deprivation caused by
disassociation from opportunities in a society (Khan et al., 2015).
McKay and Colque (2016) point out that exclusion does not
exclude everyone equally and tends to marginalize the poor.
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MATERIALS AND METHODS
The Study Area
The region north-west Mt. Kenya administratively falls under
the counties of Laikipia and Meru in central Kenya. The area
is defined by a marked gradient in altitude from 5,199 m above
sea level at Mt. Kenya to 1,700 m above sea level at the lowlands
of Laikipia plateau. This has an associated impact on climate
with annual mean temperature ranging between 16 and 26◦ C
(Graham, 2012). Areas bordering the slopes of Mt. Kenya receive
an annual average rainfall of between 750 and 1,200 mm, while
the drier parts of the plateau receive 400 mm (GOK, 2018). There
are two rainfall seasons in the area; the long rains from midMarch to May and the short rains in October and November.
Unlike other wheat growing regions in the country, the region
north-west Mt. Kenya has two wheat growing seasons supported
by the bimodal rainfall pattern (Kamwaga et al., 2016). In
addition to wheat, the region supports cultivation of barley,
maize, beans, Irish potatoes and a wide range of vegetables and
fruits (Graham, 2012). Wheat production is largely rain fed for
both smallholder and large-scale farmers. Smallholder farmers
practice mixed farming, mostly for subsistence but also for sale,
while large-scale farmers practice commercial farming on large
tracts of land up to over 800 hectares (Giger et al., 2020). The
region north-west Mt. Kenya was suitable for study because
historically, it is one of the five key wheat producing areas in
the country, producing both for the local and national market.
Wheat production is an important cash crop for the region and
significant in the region from a spatial, social and economic
perspective. Data from the agricultural office indicates that the
harvested area, as well as production, have largely remained
stagnant and hence a need for scientific investigation.

Sampling
The study adopted a multi-stage stratified random sampling
procedure to determine a sample of 58 smallholder and 7 largescale wheat farmers. Wheat farmers were categorized according
to their farm sizes: smallholder farmers (<5 hectares) and largescale farmers (more than 40 hectares). Whereas, the study
intended to distinguish medium scale farmers (5–40 hectares)
from smallholders and large-scale farmers, they were excluded
from the study because they were few and difficult to find within
the specified proximity of large-scale farmers. Nevertheless,
information on medium-scale wheat farmers in Kenya seems
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from key informants which did not yield a significant sample,
hence snowballing was done to fill the gap.
The study was undertaken between October and December
2016, and the data collected pertained to the March-August
2016 wheat growing season. Questionnaires were administered
to large-scale farm owners or managers and household heads
through face-to-face interviews, with the help of enumerators.
The questionnaires included both open and closed questions
and collected data on land sizes and tenure, yields, sales, farm
gate prices, costs of production, marketing, inputs, institutional
support, access to production information and training, access to
credit and constraints.

scanty and previous studies and reports have documented little
information on this category of farmers. We find that studies
(Nyangito et al., 2002; Chemonics International, 2010; Njeru,
2010; Monroy et al., 2013; FAO, 2015) either fail to have
this categorization of farmers or put them under the same
categorization with large-scale farmers, perhaps indicating their
homogeneity of production or low numbers.
The study first identified specific sites within the study area
from which the sampled wheat farmers would be drawn. Five
sub-locations (smallest administrative unit) were selected from a
list of 10 sub-locations that predominantly grow wheat. The five
selected sub-locations were Maritati, Mutarakwa, Ethi, Kalalu,
and Buuri (see Figure 1). These sub-locations were selected
during the reconnaissance survey and with the assistance of
local administration and agricultural officers. Based on further
key informant interviews with local agricultural officers, we
generated a list of 15 large-scale farmers in the five sublocations, from which seven large-scale farmers were selected and
interviewed. To enable comparisons between smallholders and
large-scale farmers, smallholders were selected within a 20 km
radius of the selected large-scale farms. The 58 smallholder
farmers were selected thorough a combination of random and
snowball sampling. We generated a list of smallholder farmers

Analysis
The study used descriptive statistics to analyze selected aspects
of smallholder and large-scale wheat farmers in the study area.
Budgets analysis was used to estimate gross margins, revenue
and cost of production. The total volume of production was
calculated by aggregating the total amount of produce sold,
consumed by the farm family, fed to animals, retained for seed
and given away through gifting. Thus, revenue was calculated by
multiplying the total volume of production by the farm gate price.
Costs of production were divided into variable and fixed costs.

FIGURE 1 | The study area showing sampled sub-locations (Source: Centre for Training and Integrated Research in ASAL Development).
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The study considered variable costs only which included cost of
fertilizers, seed, pesticides (herbicides, fungicides, insecticides),
machinery hire and labor. Smallholder farmers considered family
labor free of charge. However, in our cost calculation, labor was
treated as though it were all hired. As such, family labor was
valued at the equivalent of the hired labor, that is, the casual rural
wage rate. Cost of inputs such as fertilizer, seed and pesticides
were derived by multiplying the quantities utilized by the unit
price of each item. The unit price refers to the farmers purchase
price per kilogram or liter of the input. Cost of machinery hire
was calculated at the hiring price per hectare of cultivated land.
The difference between revenue and costs gave the wheat
producers’ gross margin. The producer’s gross margin
represented the amount left over to pay for other costs and
realize a profit. Mathematically, this can be represented by
the equation:

TABLE 1 | Characteristics of sampled smallholder and large-scale wheat farms.
Large-scale
farms

Land size and tenure

(n = 58)

(n = 7)

Average land size (ha)

4

1650

Proportion of farmers owning land (%)

100

86

Average land size under wheat cultivation (ha)

1.4

278

Proportion of land allocated to wheat (%)

35

17

(n = 48)

(n = 7)

Average number of years in wheat production

12

35

No. of bags (90 kgs) per ha

24

47

2,420

2,776

(n = 47)

(n = 7)

Wheat production

Price per bag (KES)
Channel through which wheat sold

GMi = TRi − VCi
Where GMi is the gross margin of smallholder or large-scale
farmer i; TRi is total revenue of smallholder or large-scale farmer
i; and VCi is the variable cost of smallholder or large-scale
farmer i.
We analyzed constraints in wheat production to complement
gross margin analysis and better understand factors influencing
wheat production, beyond budget analysis. Smallholder and
large-scale wheat farmers were asked to identify factors
constraining their productivity and participation in the value
chain. The constraints represent the lacking mechanisms of
access necessary for productive participation in the value chain.
Analysis of constraints provided a platform to assess how farmers
are possibly excluded from the value chain. Both smallholder and
large-scale farmers were also asked to suggest possible solutions
to the identified constraints and suggest measures that can be
undertaken to improve their ability to derive full benefits from
wheat production. Key informants were also asked to identify
and validate constraints facing wheat farmers as well as suggest
possible measures and interventions that could improve farmer’s
participation in the value chain. While we also collected key data
on farm households, this study focused on wheat production,
but did not aim to assess the complete farming and livelihood
activities and constraints of farmers. This needs to be taken into
account when drawing conclusions from our findings.

Traders/brokers (%)

68

29

Millers (%)

30

71

Neighbors/farmer (%)

2

0

inheritance (53%). On average, smallholder farmers produced
wheat on 1.4 hectares of land. With 35% of their land devoted to
wheat production, it makes this crop one of their most important
crop. More than half (57%) of the smallholder farmers identified
the need for crop rotation as the most important determinant of
land allocation to different crops. This rotation is important for
pest and disease control, as well as for risk reduction within the
portfolio of farming activities.
Slightly less than half (48%) of smallholder farmers reported
having decreased the proportion of land allocated to wheat from
the previous season. About one third (36%) had maintained
the same proportion of land and a smaller number (16%)
had increased the proportion of land they allocated to wheat
production from the previous season. Low yields (39%), crop
rotation (29%) and inadequate rains (18%) were the primary
reasons why smallholder farmers had reduced the proportion of
land allocated to wheat production. On the other hand, largescale farmers cultivated large tracts of land, averaging 1,650
hectares. The majority (86%) of large-scale farmers owned the
farms. Compared to smallholders, large-scale farmers allocated a
smaller proportion (17%) of their land to wheat production. The
remaining land was allocated to horticulture, pasture, tree cover,
production of barley, canola, peas and hay. Similar to smallholder
farmers, crop rotation was an important consideration in
allocating land to different crop activities.
The smallholder farmers had much lower yields per hectare
(24 bags) compared to the large-scale farmers (47 bags). The
highest yield per hectare attained for smallholder and large-scale
farmers was 59 and 64 bags of wheat, respectively, under rainfed wheat cultivation, indicating existing potential to improve on
yields. One smallholder farmer attained a yield per hectare of
74 bags under irrigation, further indicating potential for higher
yields with availability of water. Smallholder farmers sold a 90
kilogram bag of wheat at a farm gate price of KES 2,400 while
large-scale farmers sold at a slightly higher price of KES 2,780.

RESULTS
Characteristics of the Smallholder and
Large-Scale Farms
Table 1 presents the characteristics of sampled smallholder and
large-scale wheat farms in north-west Mt. Kenya in terms of
land use and tenure, yields and sales and marketing channels.
The smallholder farmers owned on average 4 hectares of land on
which they practice mixed farming. In addition to cultivation of
wheat, the study identified at least 15 different crops cultivated
by smallholder farmers including maize, potatoes, peas, beans,
barley, canola and a variety of fruits and vegetables. Smallholder
farmers acquired their land mainly through purchase (60%) and
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TABLE 2 | Smallholder and large-scale farmer’s costs of production (per hectare).
Type of cost

Smallholder farmers
Amount
(KES)

Percentage of
total cost

Large-scale farmers
Amount
(KES)

Percentage of
total cost

Labor costs (largely for spraying)

2,631

7

6,694

10

Land preparation costs (1st plow, 1st harrow, 2nd harrow and seed row hire)

12,530

32

17,147

26

Seed cost (including transport)

5,790

15

4,989

8

Fertilizer (including foliar) cost

6,192

16

14,175

22

Pesticides (herbicide, fungicide and insecticide)

4,940

12

16,695

25

Harvesting cost (hire of combined harvester, handling to store)

7,306

18

6,177

9

Total cost

39,389

High quality of grain and large volumes of production gave
large-scale farmers bargaining power.
Interviews with millers revealed preference for wheat from
large-scale farmers due to good quality and large volumes.
Quality of grain was generally defined according to the moisture
content of grain, cleanliness and general appearance. The highest
farm gate price was KES 3,000, which was attained by only
one smallholder farmer and three large-scale farmers. The
lowest price of KES 2,000 was paid to a smallholder farmer,
creating a price differential of KES 1,000 between the highest
and lowest smallholder farm gate price. This also points to the
wide variations in smallholder farm gate prices. Smallholder
farmers who belonged to a producers organization had a higher
average farm gate price (KES 2,470) compared to those who
were not members of any producer association (KES 2,389).
However, the producer organizations did not relate to wheat
production but other crops such as horticulture and dairy
farming. This could perhaps indicate the possibility of farmers
accessing market information for different crops through the
organizations network.
Farmers sold their wheat either directly to the millers or
through brokers. Majority (68%) of the smallholder farmers sold
their wheat through brokers. In most instances, brokers were
present during harvest and engaged in lengthy price negotiations
with smallholder farmers. The price would be decided upon
either before or after the harvest depending on the farmer’s
ability to pay for a combine harvester. In instances where the
smallholder farmer could not afford payment for the combine
harvester, the trader negotiated a buying price inclusive of the
harvesting charges (machinery hire). In a different marketing
arrangement, medium-scale millers bought and collected wheat
from smallholder farmers. Unlike the smallholders, the majority
of the large-scale farmers sold the bulk of their wheat directly to
the millers who either collected the grain from the farms or the
farmers delivered to the mill. Most large-scale famers belonged
to farmers groups that collectively negotiated for the selling price
with the millers, while half (57%) of the smallholder farmers that
sold wheat did not belong to any farmers’ group.

These are costs of labor, land preparation, seeds, fertilizers,
pesticides and harvesting. The estimated total cost of production
for smallholder farmers was KES 39,390 per hectare while that of
large-scale farmers was KES 65,880. Land preparation accounted
for the largest share of cost of production for smallholder farmers
due to high cost of machinery services which constituted 94%
of the land preparation cost. Majority (93%) of the smallholder
farmers did not own machinery required for wheat production.
Instead, smallholder farmers relied on hiring machinery services
or use of draft animals and hand tools. The double problem
of unavailability of machinery and high cost of hire is also
visible in the high harvesting costs for the smallholder farmers.
A large proportion (78%) of the harvesting cost constituted hire
of combine harvesters. Labor cost accounted for the smallest
share of total cost of production given that wheat production is
machine intensive thus demanding less labor. Compared to largescale farmers, smallholder farmers had lower costs on pesticides
and fertilizers. However, for some, it was at the expense of good
production practices. The study established that smallholder
farmers were either not applying or applying comparatively
low amounts of pesticides and fertilizers. Moreover, they had
a tendency of purchasing the cheapest pesticides in the market
which were sometimes ineffective and often hazardous (Ottiger
et al., 2018).
Cost of pesticides and fertilizer formed the bulk of costs
for large-scale farmers. And unlike smallholder farmers, largescale farmers used pesticides in land preparation as opposed to
plowing. At least half of the large-scale farmers reported applying
conservation agriculture methods such as use of minimum tillage
method which avoids plowing in a bid to conserve soil moisture,
but relied more on pesticides for control of weeds. Large-scale
farmers use at least twice as much pesticides compared to
smallholder farmers (Ottiger et al., 2018). In addition, large-scale
farmers used up to four different types of fertilizers compared
to smallholder farmers who used at most two types. This could
perhaps explain the high expenditure on pesticides and fertilizers
for large-scale farmers.
The gross margins for smallholder and large-scale farmers are
presented in Table 3. For every kilogram of wheat the smallholder
harvested, they attained a gross margin of KES 9. On the other
hand, large-scale farmers earned KES 16 per kilogram, much
higher than the smallholder farmers despite having a higher cost

Cost of Production and Gross Margins
The study determined six types of costs of production for
smallholder and large-scale wheat farmers as shown in Table 2.
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TABLE 4 | Constraints to production identified by smallholder and large-scale
wheat farmers.

TABLE 3 | Gross margins for wheat farmers.
Smallholder
farmers

Large-scale
farmers

Yield per ha (90 kg bags)

24

47

Price per 90 kg bag (KES)

2,420

2,765

Revenue per ha (KES)

57,981

129,761

Total production cost per ha (KES)*

39,389

65,877

Gross margin per ha (KES)

18,592

63,884

Cost per bag

1,644

1,404

776

1,361

Gross margin per bag

Constraint

*See Table 2 for the breakdown of production costs.

of production. Large-scale farmers attained 200% more gross
margin per hectare compared to smallholder farmers. Higher
yields and farm gate prices contributed to higher revenue for
the large-scale farmers. Large-scale farmers attained twice as
much yields and 100% more revenue than smallholder farmers.
However, large-scale farmers had a higher cost of production
per hectare, 67% more than smallholder farmers. Nonetheless,
the cost of production per bag was lower for large-scale farmers
compared to smallholder farmers due to higher yields.

Large scale
farmers
(n = 7)

Inadequate and unpredictable rainfall

34

4

Low market prices and bargaining power

31

0

High cost of inputs

28

2

Unavailability and high cost of machinery hire

21

0

Attacks by birds, insects and wild animals

18

2

Diseases and stubborn weeds

18

3

Lack of access to credit

5

0

Low productivity

4

0

Low and fluctuating market prices

0

4

Slow seed reproduction

0

1

Fluctuating exchange rates

0

1

Lack of market

0

1

Lack of skilled labor

0

1

any change in the amount of rainfall or pattern has a
direct impact on production. More than half (59%) of the
smallholder farmers pointed out inadequate and unpredictable
rainfall as a major challenge in production of wheat. Similarly,
four of the seven large-scale farmers identified unpredictable
and insufficient rainfall as the most pressing constraint to
production. The frequency and extended periods of drought in
the past years, a phenomenon that has been linked to climate
change, has particularly affected wheat production. Large-scale
farmers noted that the unpredictability of rainfall made it
difficult for planning. While more than half of the large-scale
farmers suggested embracing conservation agriculture practices
to conserve moisture and minimize the effect of insufficient rains,
few (16%) smallholder farmers suggested provision of water
for irrigation.

Constraints to Productivity
This section presents constraints to productivity with a focus on
smallholder farmers in order to highlight the lacking mechanisms
of access that exclude smallholder farmers from productive
participation in the value chain. The major constraints to
production identified by at least one third of the smallholder
farmers include inadequate and unpredictable rainfall (59%), low
market prices and bargaining power (53%), high cost of inputs
(48%), unavailability and high cost of machinery services (36%),
attack of wheat fields by birds, insects and wild animals (31%)
and diseases and stubborn weeds (31%) (Table 4). Other less
sighted constraints were lack of access to credit, low productivity,
unavailability of labor and subsidized fertilizer, low quality seeds,
lack of institutional support, land sub-division, lack of storage
facilities, lack of driers, inadequate knowledge on use of inputs
and poor infrastructure.
On the other hand, most of the large-scale wheat farmers
identified unpredictable rainfall; and low and fluctuating market
prices as their most pressing constraints to production (Table 4).
In addition, less than half of the large-scale farmers identified
weeds, high cost of inputs, attacks on wheat grain by birds,
wildlife, pests and diseases, lack of skilled labor, lack of market
and slow rate of seed reproduction by research institutions as
constraints to production. We shall discuss the major constraints
identified by smallholder farmers in comparison with the same
from the large-scale farmers. In addition, we shall indicate
solutions to the constraints as suggested by the farmers.

Low and Fluctuating Prices
Low and fluctuating prices was a major constraint for both the
smallholders and large-scale farmers. About half (47%) of the
smallholder farmers considered the farm gate price as low, barely
covering their costs of production. The results revealed that 41%
of smallholder farmers had a negative gross margin. Although,
price was not the single contributor to loss making, smallholder
farmers considered it an important constraint. The average price
received by smallholder farmers was lower compared to largescale farmers (Table 3). Furthermore, smallholder farmers were
scattered and as mentioned earlier, more than half (55%) did
not belong to a farmers group hence lacking the power of group
negotiation. Other factors that contributed to the low prices
included lack of direct marketing link to the millers and low
quality wheat grain. Moreover, the majority of the smallholder
farmers sold the bulk of their wheat immediately upon harvest
when the market was flooded and prices low. Only 14% of
smallholder farmers retained part (57%) of their harvest to sell
at a later date. Local wheat prices are prone to fluctuations since

Inadequate and Unpredictable Rains
The risks of inadequate and unpredictable rains was the most
cited constraint for both categories of farmers. Wheat production
in north-west Mt. Kenya is largely rain fed. Consequently,

Frontiers in Sustainable Food Systems | www.frontiersin.org

Smallholder
farmers
(n = 58)

7

June 2021 | Volume 5 | Article 657744

Mwangi et al.

Smallholders in Wheat Value Chain

because a single machine was used in several farms across
the wheat growing area. The study observed that rising land
subdivision and fragmentation was contributing to difficulties in
mechanization and high production costs. About three quarter
(70%) of the smallholder farmers had planted wheat on <4
hectares of land. Machinery service providers preferred and
prioritized provision of services to farmers with larger parcels
of land. Difficulty in accessing machinery services increased
with decreasing size of land. This can partially explain the
unavailability of machinery to smallholder farmers. Smallholder
farmers hiring machinery services for parcels of land <1 acre
paid a fee equivalent to an acre (0.4 hectares), raising their
production costs. At least 26% of smallholder farmers proposed a
reduction of fees on machinery services to address this constraint
to production.

wheat is a liberalized commodity in Kenya. In fact, large-scale
farmers associated low wheat prices to the dampening effect on
local prices caused by cheaper imported wheat. Further, they
associated fluctuating wheat prices with the changes in the global
wheat market prices. To address this constraint, smallholder
farmers suggested an increase in farm gate prices (22%) and
enhanced direct access to markets (19%), while less than half of
the large-scale farmers’ proposed better access to markets and
stabilization of market prices.

High Cost of Inputs
For both categories of wheat farmers, cost of inputs is a very
significant constraint. Wheat production in the study area is
input intensive. Farmers use both planting and top dressing
fertilizers, and pesticides at least once during a wheat season.
These inputs are primarily available to farmers at market
prices. However, the government distributes subsidized fertilizers
through the National Cereals and Produce Board (NCPB) under
a subsidy programme. However, only 17% of smallholder farmers
had access to the subsidy programme. Frequent delays in
delivery of fertilizer to NCPB stores and to farmers, lack of
information on its availability, long and bureaucratic procedure
of access, inability to obtain sufficient quantities, long distance to
distribution points and perception of the fertilizer as of inferior
quality contribute to inefficiency and under performance of
the subsidy programme. High cost of inputs results in nonapplication or application of low quantities of pesticides and
fertilizers as smallholder farmers attempt to keep their costs
low. Large-scale wheat farmer’s pointed out fluctuating foreign
exchange rates as a contributing factor to high cost of inputs.
The majority of pesticides are imported thus subject to exchange
rates (Ottiger et al., 2018). To lower cost of inputs, smallholder
farmers suggested subsidies on inputs (40%) and improved access
to subsidized fertilizer (17%). However, only one out of the seven
large-scale farmers suggested a reduction in prices of inputs.

Weeds, Diseases and Birds
Both categories of farmers faced problems related to weeds and
diseases. Diseases such as wheat rust are persistently problematic
to control for wheat farmers (Tadesse et al., 2019). Control of
wheat rust involved the application of fungicides. With limited
capital and knowledge, smallholder farmers found themselves
losing their crop due to delays or failure to control such diseases.
Both smallholder and large-scale farmers identified wild oat and
brome grass as problematic weeds. Brome grass was particularly
difficult to manage due to cropping intensity, enhanced seed
dormancy and resistance to herbicides, thus farmers undertook
frequent spraying with herbicides making it costly to eliminate.
Smallholder farmers identified the Quelea bird as causing
damage to wheat fields. They reported spending many hours,
in the morning and evening chasing the birds away, with some
incurring yield losses. Large-scale farmers mentioned insects
such as aphids as a problem for production. Weak agricultural
extension services contributed to farmer’s lack of information on
timely identification of diseases and ways in which to manage
them. Results showed that only 30% of smallholder farmers had
access to government extension services. The few agricultural
extension officers available had responsibility over very large
areas making it impossible to reach all farmers. Still they lacked
necessary resources like means of transport for efficient delivery
of services.

Unavailability and High Cost of Machinery
Most activities in wheat production require use of machinery,
especially for land preparation, planting, spraying and
harvesting. Smallholder farmers (36%) were particularly
concerned about timely availability of machinery. Unavailability
of machinery resulted in delays in land preparation and
harvesting with subsequent consequences related to late planting
and harvesting. In some instances, smallholder farmers reported
resorting to manual tilling of land, use of hand sprayers and hand
tools for harvesting, which required more labor and time. The
majority (64%) of smallholder farmers planted by broadcasting
seed due to either lack of machinery or to cut on the high
cost of machinery services. However, this method of planting
requires use of more seed. The farmers who broadcasted seed
used on average 173 kg of seed per hectare, while those who used
planting machinery used 146 kg. It is important to note that
unavailability of machinery contributed to the high cost of hire.
Smallholder farmers also reported incurring wheat losses during
harvest as a result of the poor condition of hired machinery.
In addition, combine harvesters were blamed for transfer and
spread of problematic weeds like brome grass (Bromus spp.)
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Limited Access to Capital for Smallholder Farmers
The majority (74%) of smallholder farmers had not accessed
credit in the past 1 year of the survey. Smallholder farmers
who accessed credit borrowed mainly from Savings and Credit
Cooperatives. Despite wheat production being capital intensive,
farmers faced various challenges in accessing credit. Mainstream
lenders like banks were reluctant to lend to smallholder
farmers for lack of collateral and an assured consistent flow
of income. Moreover, high interest rates discouraged farmers
from borrowing. While savings and credit co-operatives have
increasingly grown and opened up lending to farmers (KNBS,
2020), the amounts loaned are minimal, limited by the strength
of collateral. This in turn limits farmers’ growth and expansion.
The study noted that a number of smallholder farmers were
apprehensive about taking credit particularly from banks for fear
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However, interviews with large-scale farmers observed a steady
shift to crops such as canola, peas, potatoes and horticulture
(flowers) that were perceived to fetch better prices. This indicates
a form of “self-exclusion” from the wheat value chain to more
competitive enterprises. Bearing in mind that large-scale farmers
produce the largest proportion of wheat in the country, reduced
allocation of land to wheat production could pose a threat to food
security as well as existence of the local wheat industry.
Large-scale farmers attained twice as much yields as the
smallholder farmers confirming results of earlier studies by
Nyoro et al. (2007) and Gitau et al. (2010). We attribute
the differences in yields to production related factors such
as mechanization, use of inputs such as fertilizers and seeds,
control of pests and diseases. Use of conventional tools for wheat
production as well as hiring of capital equipment have been
shown to increase inefficiencies of farmers and contribute to
low productivity (Njeru, 2010; Tadesse et al., 2019). Smallholder
farmers in north-west Mt. Kenya tend to use lower quantities of
seed and fertilizer against those recommended for broadcasting.
Furthermore, fewer smallholder farmers used treated seed
compared to the large-scale farmers. In addition, they also used
fewer types of fertilizers compared to the large-scale farmers
who applied at least four different types, according to their soil
requirements. This is consistent with findings by Mburu et al.
(2014) that reported high use of inputs such as certified seeds
and fertilizers among large-scale wheat farmers while smallholder
farmers used recycled seeds. Use of fertilizer, capital inputs and
certified seeds have been found to be major determinants of
wheat output (Njeru, 2010).
In as much as the results suggest that large-scale farmers
achieve higher yields compared to smallholder farmers, both
type of farmers are producing below their yield potential. Given
a potential yield of 7.5 tons per hectare for the popular seed
varieties used by the farmers (Kamwaga et al., 2016), largescale farmers have unachieved potential of more than 70%.
However, such potential can possibly be achieved under optimum
conditions. Use of irrigation has the potential to close the yield
gaps as water accessibility has been shown to be a significant
factor in determining crop productivity (Khamzina et al., 2015).
As such, the highest yield of bags per acre was attained by a
smallholder farmer practicing irrigation, despite the variations
between the same group of farmers. Some smallholder farmers
also experienced no yield because of wheat rust and drought,
while others had a negative gross margin.
Similar to the difference in yields, large-scale farmers
obtained more than double in revenue per hectare compared to
smallholder farmers. These results compare well with previous
studies by Gitau et al. (2010) and Mburu et al. (2014) who found
that large-scale wheat farmers made about three and 1.3 times
more profit respectively, compared to smallholder farmers. We
postulate that farm gate prices, marketing channels and selforganization among farmers were important factors contributing
to the difference in revenue. On average, the farm gate prices for
large-scale farmers were higher than that of smallholder farmers.
Quality, high volume, marketing channel and organization
contributed to higher farm gate prices for large-scale farmers.
Interviews with millers and traders revealed a preference for

of inability to pay in case of crop failure. Even then, only 12% of
the smallholder farmers suggested improved access to credit as a
means to improve participation in the value chain.

DISCUSSION
We found important differences between smallholder and largescale farmers in terms of ownership and access to production
resources, use of inputs, production practices, yields, farm gate
prices, marketing structure and cost of production, confirming
findings by earlier studies (Gitau et al., 2010; Njeru, 2010; Mburu
et al., 2014). These differences are discussed here and help explain
the means by which smallholder farmers are excluded from
productive wheat farming. As stated earlier, the exclusion of
medium-scale farmers from the study was not by design but
their absence from study sites. Whereas, their inclusion would
have perhaps provided a broader scope and more insights into
their mode of production, we still find that a comparison of
smallholders with large-scale farmers has enabled us to highlight
the potential of smallholders to upscale production. Moreover,
the comparison has enabled us build a case for a more targeted
policy approach toward smallholder wheat farmers.
Contrary to our expectations, smallholder farmers allocated
a higher proportion of their land to wheat production
compared to large-scale farmers. This is despite previous studies
(Nyangito et al., 2002; Monroy et al., 2013) showing that wheat
production in Kenya, particularly among smallholder farmers is
uncompetitive due to high cost of production and competition
from other farming enterprises such as dairying. An earlier study
by Mahagayu et al. (2007) also found that smallholder farmers in
north-west Mt. Kenya devoted about 25% of their land to wheat
while the remainder was used for dairying and growing crops
such as maize, potatoes and peas. This result is similar to our
findings and may indicate that the area under wheat production
has remained generally the same. Smallholder farmers seem to
choose producing their staple or cash crop but also diversify their
production as a risk strategy to mitigate against possible losses,
diversify income sources and achieve better diets (Rapsomanikis,
2015; Anderson and Sobol, 2018). This diversification should
be put in mind while interpreting our results and focus on
wheat should not be taken to imply it is the sole solution to
raising incomes and food security. Smallholder households in
north-west Mt. Kenya produce at least 60% of the food they
consume (Mutea et al., 2019). Studies (Haggblade et al., 2010;
Rapsomanikis, 2015; Jayne et al., 2016; AGRA, 2017) have shown
that farm income from sale of crops and livestock contribute
between 50 and 90% of Africa’s smallholders income; and
smallholder farmers produce cash crops mainly for sale (Dembele
et al., 2018). Wheat forms an important income generating
crop in the farmer’s portfolio. Past studies (Nyoro and Jayne,
1999) have indicated that wheat production remains attractive
owing partly to government support through provision of credit
and extension support to farmers, maintenance of a network
of collection points and depots and price regulations. Still,
interviews with smallholder farmers revealed they were attracted
to wheat cultivation due to the minimal labor requirements.
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them better and remain profitable mainly attributable to their
advantage of economies of scale related to use of machinery,
input provision and technologies used. This could imply that
smallholder farmers stand to benefit from improved linkages
with large-scale farmers through transfer of knowledge and skills.
Possible solutions to constraints suggested by farmers mirror
the constraints experienced. Although suggested solutions such
as subsidies on inputs like fertilizers, seeds and machinery are
viable options, studies have shown mixed results on their impact
on production. Agricultural input subsidies have been shown
to have sustained beneficial impact by increasing production
and income, only in the short term (Jayne et al., 2018),
while some studies have found it difficult to directly link
subsidies to agricultural outcomes like output (Kato, 2016;
Lopez et al., 2017; Hemming et al., 2018). Moreover, subsidies
have been criticized for crowding out commercial sales and
being a disincentive for efficient use of resources by protecting
farmers from competition (Emvalomatis et al., 2008; Chirwa and
Dorward, 2013). Challenges related to implementation of subsidy
programs, as highlighted in this study, impede their success and
may be very costly for the government in the long term. In
spite of that, in the short term, we recommend revamping the
current subsidy program to increase its efficiency. Even so, we
argue for adoption of long term oriented solutions that support
improved vertical and horizontal linkages among farmers, for
example, creating strong associations and cooperatives that
actively promote smallholder participation (Fan et al., 2013).
Our results have shown that large-scale wheat farmers, through
their association, have direct market access and, collectively
negotiate better selling prices and lower prices of inputs. This
is an indication that smallholders may have the possibility to
benefit as such from economies of scale by being organized in
groups. Studies (Thomas et al., 2011; Fischer and Qaim, 2014;
Mukhovi et al., 2020; Mwangi et al., 2020) have shown that
smallholder farmers in developing countries like Kenya obtain
economic and social benefits such as improved access to markets
and market-related services, credit, information and training
from group membership. With the devolution of agriculture
in Kenya, we advocate for county-level government support
to strengthen farmer groups. Whereas, farmers cooperatives
focusing on specialty crops such as coffee have been successful,
it is important for the groups to go beyond a single crop due
to the diversified nature of crop production associated with
smallholders (Fischer and Qaim, 2014).

wheat from large-scale farmers because it met moisture content
and bushel weight requirements and was generally clean with
minimal waste. Another possible explanation for the higher
prices obtained by large-scale farmers was their ability to
negotiate prices directly with the millers or through a common
farmers’ group. This explains the fact that most of the largescale farmers were members of a farmers group through which
they exchanged information and knowledge; and collectively
negotiated for input and farm gate prices. Comparatively, less
than half of the smallholder farmers belonged to a farmers group,
none of which had a focus on wheat production. This confirms
findings by Chemonics International (2010) and Warsanga and
Evans (2018) who found weak associations between smallholder
wheat farmers compared to large-scale farmers. Similar to
findings by Rapsomanikis (2015), smallholder farmers sold the
bulk of their wheat to traders upon harvest when prices tend
to be low, another possible explanation for the farm gate prices
differentials. Analysis of the single smallholder farmer who
attained the highest farm gate price revealed that he retained a
large proportion of his harvested wheat and sold after the harvest
period. This indicates the possibility of attaining higher prices by
storing wheat for sale when market prices are attractive.
Whereas, the cost of production per hectare was higher for
large-scale farmers compared to smallholder farmers, cost per
bag of wheat produced was higher for smallholder farmers.
Similar findings were reported by Nyoro et al. (2007) and Gitau
et al. (2010). This finding seems to underline the significance of
higher yields. That is, cost of production per bag decreases with
increasing yields. This could also imply that smallholder farmers
cost minimization strategy through use of low input ratios may
compromise on output and margins. Despite smallholder farmers
having on average lower costs of production, their cost on seed
and harvesting were higher than that of large-scale farmers.
Higher seed costs could perhaps be explained by the higher usage
of seeds through broadcasting method and seed transportation
costs, in addition to the cost of seed. High harvesting costs can be
explained by the high cost of machinery services as highlighted
under constraints identified by smallholder farmers.
Results revealed several similarities in the constraints to
wheat production identified by both smallholder and largescale farmers. Moreover, these constraints are similar to findings
of earlier studies (Hassan et al., 1993; Nyangito et al., 2002;
Mahagayu et al., 2007; ASDSP, 2010; Gitau et al., 2010; Mburu
et al., 2014). In particular, constraints such as high cost of
inputs, machinery services, credit availability and marketing
faced by smallholder farmers are similar with the findings
of Mahagayu et al. (2007), a study conducted in the same
area, indicating persistence of the same constraints over the
years. Thus, we argue that this set of constraining factors
constitute important access mechanisms without which farmers
risk continued low productivity and possibility of eventual exit
from wheat production. Constraints such as cost of machinery
service and lack of access to credit were unique to smallholder
farmers. Analysis of constraints corroborates the results of gross
margin analysis, and in particular the differences in yields, farm
gate prices and costs. While production constraints apply to both
smallholder and large-scale farmers, the later seem to manage
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CONCLUSION
Wheat will continue being an important staple for Kenyan
households, especially in the urban areas, offering a ready market
for farmers. Our findings make important contributions to the
literature on wheat production in Kenya and in other developing
countries. We have shown that smallholder farmers obtain lower
yields, have higher costs of production per bag of wheat and
lower gross margins compared to large-scale farmers. Moreover,
their yields are much lower compared to those obtained through
wheat research trials. Based on the theory of access, we obtained
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6) A review of the national government subsidy program on
fertilizers to address its inherent multiple inefficiencies and
lengthy processes that hinder smallholder farmers from
accessing fertilizers.
7) Operationalization of the national government’s Agricultural
Sector Growth and Transformation Strategy to improve
smallholder farmers’ access to inputs such as seeds and
equipment, in addition to fertilizers.

an explanation and better understanding of constraints to
smallholder farming. We have shown that lack of mechanisms of
access such as markets, technology, capital, knowledge and social
relations are limiting smallholder farmers’ ability to benefit from
their participation in the wheat value chain. Yet, past evidence
has shown that smallholder farmers will remain important for
food production and security in developing countries, at least
in the near future. Smallholder farmers seem more challenged
than large-scale farmers and hence the focus. Nonetheless, it is
equally important to address the concerns by large-scale farmers
to provide incentives for increased production and to strengthen
the linkages and coexistence of the two production systems.
There is need to develop holistic solutions to support farmers
to close yield gaps and reduce costs of production in order
to remain profitable. These solutions need to recognize the
constraints hindering farmers from participating sustainably in
food production. They also need to prioritize the key constraints
to production for both smallholder and large-scale farmers. Our
findings have shown that some of the constraints identified
by both large-scale and smallholder farmers are intertwined,
while some have persisted over time, pointing to the absence of
growth enablers like access to credit, crop protection tools and
affordable production inputs and services. Continued exposure
to many challenges and incapacity to deal with them creates a
difficult environment for farmers to thrive, while leaving them
in a continuous cycle of trying. Eventually, such a situation
renders participation in a value chain unsustainable and may
exclude farmers from production. A wholesome approach is
thus required to effectively address the constraints identified by
the farmers.
We, therefore, make the following policy recommendations
to enhance smallholder farmers’ participation and productivity
in the wheat value chain, separated, in supply and demand
side interventions.
On the supply side we suggest:

On the demand side, we recommend:
1) Support farmers’ groups or associations to build stronger
linkages to regional and national markets by improving
storage facilities and safe post-harvest management.
2) Improve
access
to
market
information
for
smallholder farmers.
3) Encourage perfect competition at the level of wholesale trade
in view of improving prices for smallholder producers.
4) Reduce fluctuations of market prices through monitoring and
limiting imports of wheat at below market prices.

DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this
article will be made available by the authors, without
undue reservation.

ETHICS STATEMENT
Verbal informed consent was obtained from all the sampled
population before the study. The participants were informed
that the information provided was to remain confidential
and only used for research purposes. Approval to carry out
research was obtained from Kenya National Commission
for Science, Technology and innovation, Permit No.
NACOSTI/P/18/33175/20984 as per the University of Nairobi
requirements and applicable national regulations.

1) Provide support to smallholder farmers to organize
themselves around strong farmers’ groups or associations to
enhance their bargaining power and access to extension
services, inputs, machinery services, credit facilities
and training.
2) Promote agricultural practices that will improve soil
productivity and water conservation, while at the same time
enhancing smallholder farmers’ resilience to the impact of
climate change.
3) Develop credit facilities through local institutions to provide
attractive, tailor-made and affordable products and services
that are suitable to the needs of smallholder farmers with
minimal constraining factors such as collateral and high
interest rates.
4) Continued investment in research and development of wheat
breeds that are not only of high quality and yields but also
resistant to local diseases, pests, weeds and abiotic stress.
5) Strengthen the role of extension services to achieve wider
coverage, efficiency in service provision, training and frequent
interactions with farmers to enhance their productivity.
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