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Abstract

Background: Gender-related constraints reflect gender inequalities in access to resources and development oppor-
tunities. Access to productive assets is a major issue in the gender empowerment discourse. Despite the significant
roles women play in agriculture and food security in many developing countries, they continue to have a poorer com-
mand over a range of productive resources, including education, land, information and financial resources compared

resources on bean production.

to their men counterparts. The purpose of the study was to establish the effect of access and control of productive

Results: Data collected from 412 households in the major bean corridors of Kenya (Homa Bay, Machakos, Bomet and
Narok counties) were used to explain the importance of access to productive resources and income use in deter-
mining the quantity of beans produced by households. We found that the sex of the respondent was significantly
correlated with bean production, with female-headed households producing less beans than the male-headed ones
(p=0.0.08). With regard to access and control of productive resources, households with more agricultural incomes
and those who put a larger proportion of their land to agriculture produced more beans (p=0.008; p=0.000, respec-
tively). Access and use of fertilized and hired labour was also highly significant. When assessing decision making on
the use of income from bean sales was considered, households where the female spouse made decisions produced
less beans compared to those that had the male household head being the main decision maker (p=0.011).

Conclusions: We concluded that access and control of productive assets are important in determining the quantity
of beans produced at household level. There is a need therefore to come up with interventions which will benefit all
the households but are targeted to the needs of the male- and female-headed households.
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Background

In Kenya, common bean (Phaseolus vulgaris L.) is the
most significant pulse crop with maize being second as
a food crop [5]. Beans are a source of cheap dietary pro-
tein and thus affordable by most poor households. The
crop has multiple uses, the major ones being food and
source of income. Access to productive capital such as
land, fertilizers, farm equipment, education, technology
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and financial services is a key element of agricultural
productivity [11]. Though agriculture is important to
women, they have less access to the resources and ser-
vices required for agricultural production. It is impor-
tant to understand the gender differences in access and
control of productive resources and how this affects bean
production. This paper therefore assessed the effects
of access and control of productive resources on bean
production for male- and female-headed households.
The resources studied here were land, seed, farm equip-
ment and fertilizers. Access to new technology is crucial
in maintaining and improving agricultural productivity.
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There gender gaps exist for a wide range of agricultural
technologies, including machinery and tools, improved
crop varieties and animal breeds, fertilizers, pest and
disease control measures and management techniques.
“A number of constraints, including the gender gaps
described above, lead to gender inequalities in access to
and adoption of new technologies, as well as in the use
of purchased inputs and existing technologies” [11]. The
use of bought inputs depends on the availability of assets
such as land, credit, education and labour, all of which
happen to be more constrained for female-headed house-
holds than for male-headed households. According to
Blackden et al., adoption of improved technologies for
example crop varieties is positively correlated with edu-
cation but is also dependent on time constraints. In an
activity with long turnaround periods, such as agricul-
ture, working capital is required for purchasing inputs
such as chemicals, fertilizers and improved seeds; how-
ever, as discussed above, women face more obstacles
relative to men in their access to credit. Women’s lesser
ability to absorb risk may constrain adoption of improved
bean varieties and inputs.

Growing populations and declining agricultural pro-
ductivity are leaving millions without secure sources of
food; hence, there is the need to upsurge food produc-
tion. Advances in food production are constrained by
the “invisibility factor” in other words, by women’s major
but largely unrecognized roles in agriculture. Accord-
ing to Palacios-Lopez et al. [13], average labour contri-
bution to crop production in six Sub-Saharan countries
was estimated at 40% instead of the 80% reported by
FAO, though differences exist across countries. The
female labour share amounts to slightly more than 50%
in Uganda, Tanzania and Malawi (56, 52 and 52%, respec-
tively), which is also consistent with the slightly higher
share of women in these populations (52, 53 and 51%,
respectively) [9]. Failure to recognize this contribution is
costly. This results in imprudent policies and programs,
forgone agricultural production and associated income
flows, higher levels of poverty, and food and nutrition
insecurity [20]. In sub-Saharan Africa, it has been esti-
mated that agricultural productivity could increase by up
to 20 per cent if women’s access to such resources as land,
improved seed and fertilizer was equivalent to men’s [7].
However, women still face serious constraints in obtain-
ing essential support for most productive resources, such
as land, fertilizer, knowledge, infrastructure and market.
For households that rely on agriculture for their liveli-
hoods, land is the most critical household asset [8]. It is
a basic requirement for farming, and control over it is
tantamount to wealth, status and power in many areas.
Strengthening women’s access to and control over land is
an imperative means of raising their status and influence
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within households and communities. Improving women’s
access to land and security of tenure has direct effects on
farm productivity and can also have important implica-
tions for improving household welfare. Allendorf [1]
found out that strengthening land ownership by women
in Nepal was linked to better health outcomes for chil-
dren. According to a SNV brief [15], women farmers
often have to negotiate or even pay to access productive
resources, which are mainly owned by men or controlled
by male-dominated authorities.

Methodology

Description of study areas

Study areas were Bomet, Homa Bay, Machakos and
Narok Counties, Kenya. These counties form one of the
bean corridors in Kenya. A corridor is an area of bean
intensification characterized by flows of product from
production to consumption in specific bean intensifica-
tion zones where significant bean activities take place
including production, distribution and consumption.
The corridor approach is motivated by existence of inef-
ficiencies in production and marketing of bean. This is
shown by lack of sufficient tradable volumes of right bean
grain to attract major off-takers and reluctance by bean
producers and buyers to engage in longer-term contract
for supply of bean. The approach is meant to bring about
more efficient bean product movement, by reducing the
costs of production and improving marketing to enhance
incomes of households and other actors participating in
the value chain [14]. Bomet County is among the nine
counties in the Rift Valley region. It lies between 00 39’
and 10 02’ South of the Equator and between longitudes
35 and 32 East of prime meridian. Agriculture is the
backbone of the county with tea farming and dairy pro-
duction leading in the region. Some of the crops grown
in the county include beans, Irish potatoes, millet, cab-
bages, onions, bananas and pineapples. In Bomet, women
form the bulk of the work force in the tea growing areas
mostly in weeding and tea picking. According to Kalen-
jin culture, women do not own land and they also do not
make decisions, and if so, they must consult their spouses
[12]. Homa Bay County lies between latitude 0°15’ South
and 0°52’ South and between longitudes 34° East and 35°
East. The major food crops grown in the area include
sorghum, millet, maize, beans, kales, sweet potatoes and
cow peas. The vast majority (80%) of the farmers produce
maize and beans mainly because they are considered the
staple foods of the county. Narok County is situated in
the South Rift Valley bordering the Republic of Tanzania
to the South, Kisii, Migori, Nyamira and Bomet counties
to the West, Nakuru County to the North and Kajiado
County to the East. The county lies between latitudes
0°50" and 1°50" South and longitude 35°28’ and 36°25’
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East. Narok County is occupied by the Maasai commu-
nity. In Maasai culture, women perform many household
chores including constructing huts, fetching water, feed-
ing livestock, gathering firewood, milking, cooking and
caring for children and the old. Although they do not
own any property, since everything belongs to the man,
husbands apportion a number of cows, sheep and goats
to them for which they take charge of the products such
as milk, butter, meat and skin. Machakos County covers
an area of 6208.2 km? with most of it being semi-arid. It
lies between latitudes 0°45’ South and 1°31’ South and
longitudes 36°45’ East and 37°45’ East. Machakos County
is mainly occupied by the Kamaba community whose
culture is not as strong, and women participate in deci-
sion making and even own land. Majority of the women
are also literate.

Sampling procedures and sample size

The survey adopted a multi-stage sampling technique
from county, sub-county, ward, location, sub-location
and then villages. In the four counties of Bomet, Homa
Bay, Machakos and Narok, a list of bean-producing sub-
counties was obtained and two wards randomly selected,
with assistance from both the local administration and
Ministry of Agriculture extension staff. This formed
the sampling frame from which the desired sample size
of 440 households was randomly drawn in the second
stage at the ward level. The households were propor-
tionately spread across the four counties comprising 70
respondents (74% male-headed, 24% female-headed)
from Bomet, 238 respondents (70% male-headed, 30%
female-headed) from Homa Bay, 61 (92% male-headed,
8% female-headed) from Machakos and 71 (86% male-
headed, 14% female-headed) from Narok. Homa Bay
County had more bean farmers than the other three
Counties due to its volumes of bean produced.

Data collection method

Data were collected by use of questionnaires on tablets
via computer-assisted personal interviewing (CAPI)
method. This helped reduce errors by enumerators and

Table 1 Demographic characteristics of respondents
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also avoided missing data; hence, all questions in the
questionnaire were answered. Both husband and wife
in the household answered certain sections of the ques-
tionnaire, where applicable. Questions answered by both
husband and wife included: variety preferences, division
of labour, decision making, ownership of assets. The
questionnaire collected data on demographic and farm
characteristics, household incomes, livestock ownership,
farm equipment ownership and decision making.

Data analytical technique

Stata and SPSS packages were used in data analysis. Data
were presented by way of means, frequencies, and pro-
portions and cross-tabulations. A multiple regression
model was used to determine the effects of access and
control of productive resources and household income
on quantities of beans produced by households. This was
presented as follows;

Yi =a+ bx11bxo + - - + bx, + e;.

where Y;=quantity of beans produced in households,
X, =sex of respondent, X,=literacy level of household
head, X;=access and use of fertilizer, X, =use of pesti-
cides, X;=use of hired labour, X,=annual household
income, and X, =proportion of land allocated for bean
production.

Results and discussion
This section describes the data used and discusses results
from the study.

Demographic characteristics of households

Table 1 presents selected household demographics. Over
70% of the households in all the counties were headed by
men. Machakos County had the lowest number of house-
holds headed by women (8%) followed by Narok (14%)
and Bomet (16%). Homa Bay had the highest female-
headed households (30%), and Homa Bay also had the
highest number of widows compared to the other coun-
ties. The mean age for farmers ranged from 41 years in
Narok County to 58 years in Machakos County. Age of

County Mean age Sex of H/head Marital status Educational level (%)
(years) (%)
Male Female Married Single Widowed Non Primary Secondary Diploma University
Bomet (N=70) 46 74 26 89 1 10 10 29 47 14 -
Narok (N=70) 41 86 14 86 7 7 10 39 37 1 3
Machakos (N=60) 58 92 8 92 2 6.7 - 27 57 15 2
Homa Bay (N=228) 50 70 30 77 - 23 6 57 28 7 2
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farmers could affect productivity and access to produc-
tive resources negatively or positively. In a study by
Wiredu et al. [19] on rice cultivation in Ghana, age had
positive effect on yield meaning experience in rice cul-
tivation implies accumulated knowledge in rice pro-
duction. This study showed that the more aged the
household head was, the more farm yield was realized.
Thamaga-Chitja et al. [17] showed that older household
heads had greater access to resources than households
headed by younger members, which thus could afford to
facilitate production on the farm. Majority of the farmers
in all the four counties were literate, and this could have
affected access to productive resources. In Vihiga District
in Kenya, Waithaka et al. [18] noted the significance of
increased education level of the household head on the
increased amount of fertilizer used, presumably arising
from a better understanding of the usefulness of fertiliz-
ers, and it may also imply better crop management. This
was echoed by Ariga et al. [2] who found that the level of
education has a significant effect on fertilizer use.

Table 2 presents the total land size holding and by
sex of household head in the different counties. Narok
County had the biggest sizes of land held by households
(7 ha), while Homa Bay had the smallest (1.3 ha). Male-
headed households owned slightly bigger sizes of land
than the female-headed ones. Narok County is known
for cash crop farming, especially for wheat and maize.
Maize is mostly produced in Transmara sub-counties
where data collection was done. In all the counties, all
the households grew beans in 2 or 3 different plots either
at home or far away. In Narok beans were grown as pure
stand and mainly for the market while in the other three
counties, beans were intercropped and were grown for
both consumption and market. This means that Narok
could be targeted for commercial production of beans
for the precooked bean industry. Beans take approxi-
mately 2 h to boil, but a precooked bean product will
take 15 min to boil and be ready for serving. This prod-
uct will be dried and packed in different sizes and targets
career men, women and the youth in urban areas who

Table 2 Size of land and proportion under crops
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would like to consume beans but do not have the time
to prepare and cook beans. With growing populations
in urban areas, this product will come in handy as nutri-
tion security. Common bean is a major source of protein,
and majority of Kenyans are embracing healthy to avoid
lifestyle diseases caused by poor eating habits. Farmers in
other counties could be encouraged to increase sizes of
land under beans by also growing beans under pure stand
for commercial purposes. The average land size owned by
women seems slightly bigger than that of men, but this is
because only 8% of households were headed by females.
This could mean higher productivity and improved
access to productive resources because they control land
use.

Annual income from crops and livestock per household

Households in Bomet and Machakos earned more annual
incomes from livestock than all the other counties (USD
1050 and 950), respectively (Fig. 1). It was expected that
Narok would have higher incomes from livestock, but
this was not the case. This could be explained by the fact
that although the residents have big number of livestock,
they do not sell frequently due to their cultural belief that
the more cattle and sheep you have, the wealthier you
are. Bomet County also had a substantial number of dairy
cattle, resulting in higher milk sales which contributed
to high livestock income. Mua hills in Machakos County

Household Income

120,000
100,000
80,000
60,000
40,000
20,000

Bomet Narok Machakos Homabay

Annual Income per Household Ksh

Counties

Crops Livestock

F

g.1 Annual household income

County Land allocation

Size of total land holding  Proportion of land Plots with crops last season  Average land size owned

(ha) is under crops (ha) (2014B) (ha)

Men Women

Bomet 2 0.8 2 1.8 30
Narok 6.7 16 2 7.0 4.8
Machakos 38 1.9 3 4.0 42
Homa Bay 13 1.1 2 1.5 1.1
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receive high rainfall, which hence could have contributed
to higher incomes from crop and livestock production.
Homa Bay had the lowest income from both crops and
livestock (USD 300 and 200, respectively); this could be
attributed to the fact most of the households there are
female-headed caused by death of husbands due to HIV.
Homa Bay County has the highest HIV prevalence rate in
Kenya. High household incomes could lead to increased
bean production because farmers are able to use the rec-
ommended quantities of inputs, e.g. fertilizers, herbi-
cides, labour for weeding, chemicals and proper storage.

Farm input use in households per county

Bomet and Narok had the highest number of households
using fertilizers and field pesticides, while Homa Bay had
the lowest with 8% of farmers applying fertilizers and
none applying field pesticides. In Bomet, 71% of male-
headed households and 78% of female-headed house-
holds used fertilizers, while in Narok County 71% of
male-headed households applied fertilizers on the farms
compared to 56% of households headed by females.

In Machakos County, female-headed households
did not use fertilizers (0%) and storage pesticides (0%)
completely. This could be explained by the fact that the
area is semi-arid and sources of income are limited,
so women cannot afford fertilizers and pesticides. The
other explanation for the low input use even for male-
headed households in the county could be that beans are
grown for subsistence purposes, so farmers possibly do
not see the importance of investing so much in the crop.
The scenario was almost the same in Homa Bay County
whereby both households did not use fungicides and field
pesticides completely. This could be due to the warm
weather in both counties as compared to the cold and
chilly weather in Bomet and high areas of Narok where
this study was carried out. Diseases like halo blight, bean
anthracnose and leaf rust are prevalent in cool areas with
heavy rainfall [6]. In all counties, herbicide, irrigation
and manure use were very low or not there completely.
The issue of herbicides use could be explained by the fact
that most bean farmers are small holders and use manual
weeding in their farms using family labour mostly. Due
to the fact that bean is viewed as a food security crop,
farmers do not irrigate as compared to horticulture crops
which farmers view as high value crops. Low use of fer-
tilizers (32%) and manure (0%) could lead to low pro-
ductivity, while low use of storage pesticides (14%) could
explain the high post-harvest losses farmers incur.

Farm equipment ownership by sex of household head

Table 3 presents ownership of farm equipment by sex of
household head. Results show more male-headed house-
holds owned weighing scale (9%), knapsack sprayer (43%)
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Table 3 Farmer equipment ownership by sex of household

Sex of HH Farm equipment ownership
Weighing scale Knapsack Ox plough
sprayer
Male (%) 9 43 52
Female (%) 3 24 25
sig 0.098 0.000 0.003

and an ox plough (52%). All these are statistically signifi-
cant through a Chi-square test. Majority of small holder
farmers in these bean-producing areas use ox ploughs to
plough and weed their farms. Ownership of an ox plough
could have an implication on time of ploughing and
planting and eventually quantity harvested. Majority of
farmers without ox ploughs tend to plough late because
they borrow from their relatives or friends who have
to prepare their land first. If rainfall is limited, only the
early planters get some harvest. Ownership of a knapsack
sprayer means that the farmer sprays his crops against
pests which could have a positive effect on yields har-
vested. For a household, to own a weighing scale could
mean that they weigh their produce before selling, hence
which cannot be misinformed by the buyers. Cost of
equipment could explain the low percentage of owner-
ship of weighing scales. Few female-headed households
own farm equipment due to the cost of purchasing, and
this could affect negatively their crop productivity. For
these households, the implication is that they will plant
late, cultivate less land and will not protect their crop
from crops and diseases, resulting in low yields.

Effects of access to productive resources on bean
production

Table 4 shows a regression analysis which was used to
determine variables that influenced bean production.
The variables used were sex of respondent, access to
improved seed, annual income from crop farming, pro-
portion of land use and number of market information
sources. Results show that the sex of the respondent was
slightly correlated with bean production, with female-
headed households producing less beans than the male-
headed households (p=0.089). This could be attributed
to the fact that male-headed households tend to have
more access and control of key productive resources like
land and inputs.

Regarding access and control of productive resources,
households who applied fertilizers produced more
beans (p=0.003). Utilization of hired labour was
highly significant, implying that labour is the key in
bean production due to the fact that it is labour inten-
sive and the crop is delicate and needs care, especially
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Table 4 Effects of productive resources on bean production
Source SS df MS Number of Obs. = 225
Model 11,070,595 10 1,107,059  Prob>F = 0
Residual 19,939,303 214 93,174.31 R? = 0357

Adj R? = 0.327

Coef. SE t p>t [95% Cl]

Sex of respondent (1 =male; 0 =female) 78.85395 46.11763 1.71 0.089 —12.049 169.7569
If head of household head can read and write (1 =yes; 0=no) 40.74894 1084455 038 0.707 —173.009 2545072
If used improved seed (1 =yes; 0=no) — 664666 4831498 —138 0.17 —161.701 28.76759
If used fertilizer on beans (1 =yes; 0=no) 167.6574 56.48232 297 0.003 56.32443 278.9903
If used pesticides, fungicides, herbicides (1 =yes; 0=no) 199.804 5534028 361 0 90.72211 308.8858
If used hired labour on beans (1 =yes; 0=no) 62.65897 92.66948 0.68 0.5 —120.003 2453208
Annual income 0.001043 0.000196 532 0 0.000656 0.001429
Proportion of land allocated to beans 220.7884 81.88656 2.7 0.008 59.38088 382.1959
If own ox plough (1 =yes; 0=no) — 289785 4245408 —0.68 0.496 —112.66 54.70318
Number of information sources —25.458 1743061 —1.46 0.146 —598156 8899722

during weeding. Another variable which was significant
was proportion of land allocated to bean production
(0.008). Research findings show that land is the most
important household asset for households that depend
on agriculture for their livelihoods. Birachi et al. [3]
found out that land size influences bean production in
Burundi with elasticity of 0.323. This infers an elastic
response to bean production; thus, a unit increase in
land would increase production by 32%. This concurs
with Allendorf [1] that improving women’s access to
land and security of tenure has direct impacts on farm
productivity and can also have far-reaching implica-
tions for improving household welfare. Bigger sizes of
land under bean production could mean higher yields
and eventually higher incomes. Women farmers need
more access to land and other productive resources
in order to secure livelihoods and food production for
their families. However, according to FAO, women have
access to only about 20% of all land worldwide, with
their allotments generally of smaller size and lower
quality [10]. The more land allocated for bean produc-
tion, the higher the household incomes from crop sales,
all other variables being constant. This concurs with a
study by Takulder [16] in Bangladesh that found out

that the size of household land had a positive effect on
household incomes.

Annual income from cropping was highly significant
and influenced bean production in the 4 counties. This
could mean that households with higher incomes from
sale of crop produce ploughed back some money to bean
production. This money could have bought improved
certified seed, fertilizers, chemicals and farm equipment.
According to a SNV brief [15], women farmers often have
to negotiate or even pay to access productive resources,
which are mainly owned by men or controlled by male-
dominated authorities. In many communities, gender
disparities with regard to land and other productive
resources are linked to assumptions that men, as heads
of households, control and manage land—subliminally
reflecting ideas that women are unable to manage pro-
ductive resources such as land effectively, that productive
resources given to women are “lost to another family” in
the event of marriage, divorce or (male) death and that
men will provide for women’s financial security [4].

Table 5 presents the correlation between quantity of
beans harvested per season per household and other
variables. The results indicate that there was a positive
correlation between quantity of beans harvested and land

Table 5 Factors affecting bean production in the selected counties

Variable Coefficient SE tvalue p value
Sex of household head —88.04712 43.85819 —201 0.046***
Literacy level of household head —46.50036 115.8537 —040 0.689
Annual income from crop farming 0.0003993 0.0001754 2.28 0.024***
Proportion of land used for crop 7941412 12.25358 6.48 0.000***
Number of market information sources 12.26448 18.28571 0.67 0.503
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under crops and annual income from crops. This could be
explained by the assumption that the more the income,
more money is invested in bean production in purchas-
ing inputs and paying labour for weeding, harvesting and
storage, all other variables remaining constant. On the
other hand, there is a weak negative correlation between
the sex of household head and quantity of beans har-
vested. Male-headed households tended to harvest more
quantities than female-headed ones. This could be attrib-
uted to the fact that majority of male farmers use farm
inputs which help increase yields and productivity.

Conclusions and implications of the study
Demographic results showed that most of the farm-
ers were aged between 41 and 58 years. There is need to
involve the youth in bean production, but this can only be
possible if the production is commercialized because the
youth want to engage in money-making ventures. Major-
ity of the respondents were married; hence, interventions
should target both husband and wife for improved bean
production. It is important to note that all the respond-
ents were the farmers involved in bean production. As
much as the households were headed by men, 68% of the
respondents were women who are the major bean pro-
ducers. This implies that for improved bean production
this group needs to be targeted.

It is also clear that access and control of resources is
the very key in crop production in this case beans. Some
of the resources found statistically significant were land
under crops, access and use of fertilizer and annual
household incomes from crops. The more land a family
allocated to bean production, the higher the quantities
harvested. The implication is that farmers both men and
women need sensitization on the importance of equitable
access and control of productive resources in bean pro-
duction. Education level though not significant is impor-
tant because literate farmers tend to apply skills learned
better than the illiterate ones. They tend to adopt new
technologies faster. Farm input use was low in all coun-
ties; hence there is a need for training farmers on good
agricultural practices. Fertilizer and storage pesticides
use was very minimal, hence leading to low productivity
and loss of bean grain, respectively. More male-headed
households owned important farm equipment compared
to female-headed households. Gender of household
head was strongly correlated with bean production with
male-headed households producing higher quantities
than the female-headed ones. In two counties, female-
headed households did not use some key farm inputs
like fertilizer, fungicides and storage pesticides. Most
female-headed households did not own an ox plough
which is the very key in land preparation for bean pro-
duction. Lack of it could mean late planting, resulting in
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low quantities harvested. This is a gap that needs to be
addressed.

Recommendation

There is a need to come up with interventions which will
benefit the men, women and youth to avoid disharmony
in the households. Commercialization of bean produc-
tion and processing should be gender responsive. There
is need for capacity building for men, women and youth
farmers on good agricultural practices to fill the gap on
farm input use, post-harvest practices and agribusi-
ness skills improved productivity. Farmers need to be
trained on gender issues, especially on importance equal
access and control of resources. Commercialization of
the bean crop can be promoted by engaging processors
and other value chain actors who will add value to beans
and eventually create demand for the bean grain. One
way of bringing together the value chain actors is form-
ing a bean stakeholders platform which would comprise
farmers, input dealers, transporters, aggregators, trad-
ers and service providers. Ownership of farm equipment
which affects productivity was very low in female-headed
households; hence there is a gap which needs to be filled.
This could be done through linking women to credit pro-
viders and coming up with affordable collateral so that
they can access and afford the services. For policy mak-
ers, there is a need to subsidize farm inputs like fertilizers
and farm chemicals.
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