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Abstract

The aim of this paper is to evaluate the determinants of women access and the extent of access to land. The study
used cross-sectional data from 384 randomly selected small-scale women farmers from Machakos County, Kenya.
Using double hurdle (DH) model, we found that marital status, household size, the value of productive assets,
credit borrowed, extension contacts, farmers’ groups and social influence from family members had a positive and
significant influence on women access to land. However, the spousal age gap, market distance and social influence
from friends/peers had a negative influence on the probability of women having access to land. To improve women
access to land, the findings imply that women need to be motivated to join and participate in farmers’ groups
through which they can gain access to extension information and credit. In addition, women farmers should be
sensitized on the need to invest in farm productive assets. Importantly, the government can aid in improving crucial
infrastructures and promoting girl-child education since education empowers women and inhibit early marriages.
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1. Introduction

Land in most developing countries is one of the most valuable natural resource required for the creation of wealth.
Having access to land brings economic power, which is usually the basis of social and political power (Muyanga
and Jayne, 2014). Land is the mainstay of Kenya’s economy since over 80% of the Kenyan population derive their
livelihood from agriculture and agriculture contributes about 32.6% to the Gross Domestic Product (Kirimi et al.,
2013; Muraoka et al., 2014; KNBS, 2017). Land access can be defined as the process by which people individually
or collectively gain rights and opportunities to control and utilize land on a temporary or permanent basis (Khalid
et al., 2015). Access to land is a crucial issue especially among small-scale farmers because it is a valuable asset
that is used for household food production as well as a key factor for shelter and community development. Thus,
it downgrades their vulnerability to hunger, malnutrition and poverty as well as enhances their participation in
productive activities (Gyau et al., 2014; Menon et al., 2014; Doss et al., 2015). Therefore, its ownership, allocation,
distribution and utilization is of great concern to most Kenyans especially the small-scale farmers. This is because
the way land is owned, used, and exchanged has extensive implications on the productivity of that land, equity,
and overall economic growth (Jin and Jayne, 2013).

Small-scale farmers constitute the bulk of agricultural producers in Kenya and produce about 63% of the total
food that is consumed in the country ( FAO, 2015). However, their productivity is hampered by limited access to
land, low input use, insufficient and poorly maintained market infrastructures, limited access to extension services,
use of obsolete technology, and climate change (Kirimi et al., 2013). According to the World Bank (2012), women
in many developing countries are facing gender discrimination in terms of access to productive resources, which
is fundamentally driven by gendered customary institutions, perceptions, and norms. However, women
involvement in agriculture improves household livelihoods as well as social welfare among rural small-scale
farmers through mitigation of hunger, food insecurity, and poverty. (Doss et al. 2011; Doss et al., 2015; Mishra
and Sam, 2016).

Gender, agricultural and development issues continue to create interest among researchers and policymakers
in developing countries (Meinzen-dick et al., 2010; Ndiritu et al., 2014; Lambrecht, 2016). This is because women
play a key role in the agricultural sector and the economy in general. Therefore, the Government of Kenya has
embarked on several strategies aimed at improving gender equality, for instance, through the constitution. In the
2010 constitution of Kenya, there are several provisions that guarantee the rights of women to own property
including land. In addition, several laws in the constitution, for example, family, inheritance, and marriage laws
provide other ways of enhancing gender equality in the country.

Despite women being the driving force behind subsistence farming and food security, which play an integral
role in the household well-being and the economy as a whole, they still cannot fully exercise their right to property
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especially land (Kassie et al., 2014). A plethora of literature exists on land access especially in developing
countries (Kassie et al., 2014; Menon et al., 2014; Odoemelam et al., 2014; Lambrecht, 2016). However, the role
of socio-economic and institutional factors in influencing access and the extent of women access to land is not
clear in the empirical literature. Furthermore, previous studies involving a two-step analysis have used a selection
model, for example, Heckman Selection model which assumes incidental truncation but this study employed a
Double hurdle model. This is because the Double-Hurdle model is used to correct for potentially biased and
inconsistent coefficient estimation due to sample selection bias (Greene, 2002). Other studies have used a Tobit
regression model but this study prefers the double hurdle model since the Tobit model is restrictive in nature. It is
therefore on this background, that this study is geared towards filling this knowledge gap. The objective of the
study is to evaluate the determinants of women access and the extent of access to land and thus, the double-hurdle
model proposed by Cragg (1971) was used to analyze this objective.

Using double hurdle model, this study seeks to contribute to the existing literature in the following ways: first,
this model has enabled us to determine the factors influencing access and the extent of women access to land. The
variables affecting access and those affecting the extent of access to land may differ and that why the double hurdle
model was more preferred since it is not restrictive in nature. The knowledge from this study is of great relevance
to researchers and policy makers at national and county level in order to formulate policies and programs that will
enhance gender equality, especially in access to productive resources. This is because productive resources
constitute a crucial engine for the country’s economy as well as a considerable source of livelihoods for the
majority of small-scale farmers in the country. Secondly, the study provides new evidence from some policy-
relevant variables such as social influence and the spousal age gap (age difference between spouses).

The rest of the paper is structured as follows: section two provides the methodology. This is followed by
section three which covers the analytical framework of the Double Hurdle model (DH). Section four presents the
results of the empirical analysis and finally, section five summarizes the key findings and draws policy implications.

2. Methodology

2.1 Study area

The study was carried out in Machakos County, Kenya in the month of November 2017. The County is elevated
to a height of 790 to 1594 m above sea level and the whole county covers an area of 6208.2 Km?. It experiences
average annual temperatures that vary between 18°C and 29°C during the year.
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The average annual rainfall in the county is unreliable and unevenly distributed and ranges between 500 mm
and 1300 mm (GoK, 2013). The county experiences both long and short rains. Long rains are usually anticipated
in the months of March to May, which is eventually followed by a cold season usually during July. The short rains
fall between the months of October and December. Since the county experiences erratic and unpredictable rains it
is therefore, conducive for growing cash crops like coffee, mangoes, avocados, and pineapples and the main food
crops grown include; maize, beans, pumpkins, pigeon peas, and cassava. A large number of small-scale farmers
in this county rely on rain-fed agriculture due to the unreliability of the rain and this results to food security
problems in the largest part of the county (KNBS, 2017). Livestock rearing which is done in open fields is also a
major economic activity in most parts of the County. Small-scale farmers in the county engage mostly in goat
farming, sheep rearing, beef production, poultry keeping as well as bee farming.

2.2 Sampling and data collection

The sample consisted of small-scale women farmers who were selected using a multistage sampling technique.
The first stage entailed purposive sampling of Kathiani Sub-County and then two wards, that is, Kathiani Central
and Mitaboni. In stage two, 3 villages in Mitaboni ward were selected out of 6 villages and 2 villages in Kathiani
central ward out of 5 villages using simple random sampling. Then, using a household source list obtained from
Sub-County agricultural offices, simple random sampling was employed to select 78 households with women
farmers per village with the help of local extension officers. The survey was carried out in the month of November
2017 and in total, 384 small-scale women farmers were interviewed. Well trained enumerators with the knowledge
of local dialect were used to administer the semi-structured questionnaires to the sampled women farmers.

The study used primary data which was sourced through face to face interviews with the aid of a semi-structured
questionnaire. Before launching the actual data collection process, a pilot study was carried out to determine the
suitability and validity of the questionnaire on a small sample with similar baseline characteristics as the actual
sample population. Data collected in the actual survey included information on household and women
demographic, socio-economic and institutional characteristics, number and size of plots accessed by women,
women social influence, information sources, and information on household nutrition.

3. Analytical Framework

3.1 Modeling the determinants of women access and the extent of access to land

To evaluate the factors influencing women access and the extent of access to land a Double Hurdle (DH) model
originally formulated by Cragg (1971) was applied. Other studies that have applied this model include; Jones
(1989), Pudney (1989), Newnan et al. (2003), Eakins (2016) and Hazarika et al. (2016). DH model was preferred
because the extent of women access to land in this study can be expressed as a two-step decision since in the first
hurdle, women farmers decide whether or not to have access to land. Then, conditional on the first decision being
positive, they decide the extent of access to land in the second hurdle (the number of acres of land to utilize and
control). Furthermore, some women farmers did not have access to land given our definition of land access in
terms of user rights and control rights, thus resulting in some values being zero which are attributable to economic
reasons. Therefore, a corner solution model was more preferred than a selection model. Commonly used corner
solution model is a Tobit regression model (Tobin, 1958). However, one drawback of a Tobit regression model is
that it is restrictive in nature, as it supposes that the decisions to access to land and the size of land accessed are
determined by the same process. Therefore, a more flexible model was preferred which is the Double Hurdle model.
The two hurdles of the DH model were conditioned by institutional and socio-economic factors. A different latent
variable was used to model each step in the double-hurdle model, with the probit regression model determining
the probability that a farmer has access to land and then a truncated normal regression model determining the
extent of access to land. Eakins (2016) specified the model as follows;

Yo =Wa+u Access to land or not (1a)
y; - Xiﬁ Vi Extent of land access (1b)
Vi :Xi'B+vi Ify5i>0and y'n>0 (1)
Vi = 0 Otherwise (1d)

*

Where Vi is a latent variable describing whether the farmer has access to land or not and Vio is a latent variable
describing the extent of access to land and y" is the size of land that is accessed by a woman while p; and v; are the
corresponding error terms following a normal distribution and assumed to be independent, U; ~ N (0, 1) and v;~N
(0, 0%. Carroll et al. (2005) estimated the Double Hurdle model using the maximum likelihood estimates as follows;
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From equation 2, D and ¢ are the standard normal cumulative distribution function and density function
respectively. Tobit regression model is nested in the DH model. Therefore, a likelihood ratio (LR) test was used
to determine the more preferred model between the DH and a Tobit model. To assess the impact of independent
variables on the extent of access to land, it was essential to evaluate the marginal effects of the significant variables.
According to Mutlu and Gracia (2006), the probability of accessing to land for each individual woman was
estimated as follows;

Ply, > 0/x]= @(MJ
i 3)

While the conditional expected size of land accessed was estimated as follows;

{2)
Gi

7
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’ 4)

Similarly, the unconditional expected size of land accessed was estimated as follows;

Eb/i/x]:P[yi >0/x]*E[yl./x,y[ >O] 5)

The conditional expectation and the probability of a positive value of Vi are estimated by decomposing the
unconditional expectation. The average partial effect of each independent variable was estimated following a
procedure proposed by Burke (2009). Equation (3) was used to estimate the partial effect on the probability that
y > 0 (APE). While differentiating equation (4) with respect to each explanatory variable, yielded the average
effects on the extent of women access to land conditional on a woman farmer having access to land (CAPE). To
calculate the partial effect on the unconditional expected value of y (UAPE), equation (5) was differentiated with
respect to relevant explanatory variables.

The description of the variables used in the analysis is presented in Appendix 1. The variables were drawn
from previous related studies in developing countries (Kirimi ef al., 2013; Kassie ef al., 2014; Menon et al., 2014;
Muraoka et al., 2014; Ndiritu et al., 2014; Mishra and Sam, 2016). The variables were analyzed using ¢-statistics
for continuous variables and chi-square statistics for categorical variables. However, social influence was first
analyzed using factor analysis. This is because social influence had seven items which were designed and answered
using a five-point Likert scale, ranging from strongly disagree to strongly agree. To determine the reliability of the
seven items used to measure social influence, Cronbach's alpha coefficient was evaluated (MacKenzie et al., 2011).
The obtained value was greater than the recommended value of 0.7 (it was 0.91), suggesting that the items were
relatively reliable. Moreover, the Kaiser-Meyer-Olkin (KMO) test was conducted so as to check whether the data
collected was appropriate for factor analysis. The value obtained for KMO was 0.84 meaning the sample was
adequate and appropriate for factor analysis. The results are presented in Appendix 2. Social influence was found
to be significant in explaining women access to land. After the analysis, the social influence consisted of two
dimensions: one item related to family members and the other item related to the peers/friends. Social influence
from family members had a positive influence on women access to land whereas, social influence from peers had
a negative influence on the same.

E[yl./yl. >O,x]:xlﬂ+0'i

4. Results and discussion

4.1 Preliminary diagnostics of the variables to be used in the econometric analysis

Preliminary diagnostics for statistical problems of heteroskedasticity and multicollinearity were conducted to all
variables used in the Double Hurdle model. To detect heteroskedasticity for all hypothesized regressors, a white
test was used and the results are presented in Appendix 3. The results indicated the presence of heteroskedasticity
since a chi-square of 277.41 was significantly large. To counter this problem, robust standard errors were used in
all analyses. Multicollinearity is a state of very high inter-correlations among the independent variables and was
tested using the variance inflation factor (VIF) for all continuous variables and pairwise correlation test for all
categorical variables. The results for continuous variables are presented in Appendix 4 and they confirmed that
there was no serious linear relationship among the continuous regressors tested since VIF values were less than
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10. For categorical variables, the results are presented in Appendix 5. Similarly, the results confirmed that there
was no serious linear relationship among the categorical regressors because the pairwise correlation coefficients
were less than 0.75 in all cases.

4.2 Descriptive statistics

Descriptive statistics for small-scale women farmers are presented in Table 1. The selected sample consisted of
69.4% of women who had access to land while 30.6% of the women did not have access to land.

Table 1: Descriptive statistics for small-scale women farmers

Variables Access to land No access to land

Mean Mean t-value
Age 47.05 (0.87) 41.93 (1.31) -3.205%**
Spousal age gap 4.02 (0.25) 5.41(0.34) 3.214%**
Schooling years 9.34 (0.24) 9.19 (0.29) -0.356
Household size 4.44 (0.08) 4.14 (0.10) -2.130%*
Household farm size 1.31 (0.06) 0.94 (0.07) -3.586%**
Agricultural assets value (‘000) 5.98 (0.42) 4.60 (0.61) -1.853*
Off-farm income (‘000) 46.95 (3.75) 35.69 (5.70) -1.656*
Remittances (‘000) 11.10 (1.20) 7.41(1.44) -1.801%*
Market distance (walking min) 21.71 (0.84) 29.56 (1.61) 4.7750%**
Amount of credit (‘000) 7.03 (0.99) 0.38 (0.18) -4.397***
Extension contacts 1.43 (0.10) 0.43 (0.10) -6.091***

Access to land (%)

Description Yes No Chi’-value
Marital status Married 75.4 94.9 20.62%**

Otherwise 24.6 5.1
Sources of information Others farmers 55.97 88.98 41.263%**

Farmers groups 25.37 3.39

Extension agents 18.66 7.63
Number of observations 266 118

Notes: *** ** and * indicate the level of significance at p < 0.01, 0.05, and 0.1, respectively and figures in
parenthesis are robust standard errors.

From Table 1, women who had access to land had a higher mean age than those who did not have access to
land. In terms of the spousal age gap, women who had access to land had a narrower age gap with their spouses as
compared to their counterparts. In general, women who had access to land had larger household size and household
farm size, earned more off-farm income as well as received more remittances than their counterparts. In addition,
they had agricultural assets of higher value, received more credit and extension services and were closer to the
markets than those women who did not have access to land. A high proportion (94.9%) of the women farmers who
did not have access to land were married whereas, 25.37% of women who had access to land used farmers’ groups
as their main source of information.

4.3 Effect of socio-economic and institutional factors on women access to land

Double hurdle model was used to determine factors influencing women access and the extent of access to land;
however, the appropriateness of this model against a Tobit regression model was checked using a likelihood ratio
test. The likelihood ratio statistic was 100.80 (p = 0.000), convincingly rejecting the null hypothesis in favor of
Tobit specification. This is an indication of the existence of two separate decision-making steps in which
individuals make independent decisions regarding access and the extent of access to land. The log pseudo-
likelihood of the DH model was -359.62 and the model was found to be strongly significant at 1% level with a
Wald Chi-square value of 110.07 (p = 0.000). Average partial effects were used in explaining the effects of
independent variables on the predicted values since they can be interpreted with ease than the model coefficients.
The results of the average partial effects of independent variables on three quantities of interest, that is, the
probability of a woman having access to land (APE), the expected number of acres accessed given that the woman
has access to land and the expected number of acres accessed by the woman (UAPE) are presented in Table 2. The
standard errors for the Average Partial Effects were acquired using the delta method as proposed by Burke (2009).
Several variables were found to be significant in explaining access and the extent of access to land.

Spousal age gap had a negative influence on the probability of women access to land and was significant at
10%. An age difference of 1 year between spouses reduced the likelihood of a woman having access to land by
0.9%. Therefore, women with a higher age difference with their spouses were less likely to have access to land.
This possibly because spouses who are of similar age have relatively same reasoning ability which may have a
positive influence on women access to land. However, male spouses who are older than their female spouses tend
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to dominate when key decisions are made in the household thus, depriving women a chance to contribute
effectively in decision making and this may have a negative influence, especially in women access to land. Kritz
and Adebusoye (1999) found that the spouse age gap had a negative effect on women’s decision making authority
regarding household issues, for example, agricultural-related decisions as well as household expenditure decisions.

The probability of women who were married having access to land was 23.3% lower than that of women who
were not married (single, divorced, and deceased), holding all other factors constant. Moreover, the Unconditional
Average Partial Effects (UAPE) indicated that on average, the extent of access to land for women who were
married was relatively lower as compared to those who were not married by 0.269 acres. Women who are not
married are able to make rational decisions because they are the sole providers of their families and this may have
a positive influence in terms of access to land. In addition, for married couples, male spouses in most cases
normally dominate when household decisions are made thus leaving their spouses with no or limited control over
their agricultural land. In some communities, single women may have access to land through their father’s
inheritance or through renting or purchasing. Moreover, deceased women may have access to land through their
husbands’ inheritance whereas, divorced women may have access to land through property sharing after the
divorce.

Household size had a positive influence on the probability of women access to land at 10% significance level.
This implies that, if household size increases by one member it would increase the probability of a woman having
access to land by 2.8%, ceteris paribus. Household size as a proxy for labor availability may influence women
access to land. This is plausible because the majority of small-scale farmers in Kenya use family labor and thus
larger household size guarantee labor availability and this may possibly motivate women farmers in those
households to acquire more land for farming. In addition, households with more members are associated with a
higher demand for agricultural land since their food requirement is also high compared to households with fewer
members. The results are in collaboration with those of Odoemelam et al. (2014), who found that households with
more members act as a driving force for women to acquire more land for farming since they have a helping hand
in the farm.
Table 2: Average Partial Effects and Unconditional average effects of the DH model

FIRST HURDLE
VARIABLES APE SE UAPE SE
Socio-economic factors
Age 0.001 0.002 -0.000 0.002
Spousal age gap -0.009* 0.005 0.003 0.005
Marital status -0.233%** 0.079 -0.269%** 0.074
Schooling years -0.008 0.007 -0.020 0.006
Household size 0.028* 0.015 0.024 0.016
Household farm size 0.036 0.027 0.345%** 0.041
Log value of agricultural assets 0.036** 0.018 0.048** 0.018
Log off-farm income -0.003 0.005 -0.013*** 0.005
Remittances 0.005 0.005 -0.012%* 0.005
Institutional factors
Market distance -0.004*** 0.001 -0.004*** 0.001
Amount of credit 0.025%** 0.007 0.020%** 0.007
Extension contacts 0.036** 0.017 0.061*** 0.018
Social influence
Social influence from family members 0.063%** 0.023 0.103%** 0.026
Social influence from friends/peers -0.047%* 0.022 -0.101%%* 0.020
Sources of information
Other farmers! 0.140%* 0.078 0.065 0.074
Extension agents' 0.067 0.063 0.015 0.060
Number of observations 384
Wald Chi’*(16) = 109.86
Prob. > Chi* = 0.000
Log pseudo likelihood -165.267

Notes: *** ** and * indicate the level of significance at p < 0.01, 0.05, and 0.1, respectively. APE and UAPE
stand for Average Partial Effects and Unconditional Average Partial Effects respectively. SE stands for standard
errors calculated using the delta method. 1=base category which is farmers’ groups.

The value of productive asset owned by women had a positive influence on their probability of having access
to land and was significant at 10%. The results indicated that an increase in the value of assets owned by the
woman by one Kenya Shilling increased the probability of the woman having access to land by 3.6%, all other
factors held constant. In addition, the UAPE indicated that the value of productive assets owned by the woman
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had a positive influence on the number of acres accessed by the woman. The value of productive assets is a proxy
for wealth. Asset endowment improves farmers’ liquidity position thereby ensuring that they are able to purchase
or hire land for agricultural purposes with ease. In addition, asset ownership increases women bargaining power
in the household and thus, they are more likely to engage in the household decision-making process. Johnson et
al. (2016) found that assets ownership was positively related with women involvement in the household decision-
making process as well as the share of household land over which they had an influence.

The effect of distance to the input and output market (measured in terms of walking minutes) on the
probability of women access to land was found to be negative and significant at 1% level. Precisely, an increase
in time taken to reach the market by 1 minute reduced the probability of a woman having access to land by 0.4%,
holding all other factors constant. Moreover, UAPE indicated that the extent of access to land declines with
distance to the market. This implies that women who are closer to the market are more likely to have access to
land than those who are far away from the market. Proximity to markets reduces transaction costs associated with
agriculture. This is because nearness to the market enables women farmers to access market information, credit
institutions as well as slashes the transaction costs linked with buying agricultural inputs and transporting farm
output to the market. Menale et al. (2010) noted that besides from affecting access to the market, the distance can
also affect the accessibility of market information and credit institutions thus having a negative relationship
especially in terms of access to land by women.

The amount of credit borrowed in the last three years was found to have a positive effect on the probability
of women having access to land and it was significant at 1 % level. This implies that a 1% increase in credit
borrowed in the last three years increased the probability of a woman having access to land by 2.5%, ceferis
paribus. The UAPE also indicated that on average, credit borrowed had a positive influence on the extent of women
access to land and was significant at 1% level. The amount of credit borrowed enables the farmer to cater for all
the transaction costs associated with farming, especially when renting or buying land. It also increases the capital
base of the women farmers thus reducing cash constraints associated with farming. Therefore, it enables them to
finance a host of agricultural activities like paying for labor as well as buying the required inputs. Jin and Jayne
(2013) found that land purchases and renting requires a huge investment in terms of finances and thus, small-scale
farmers who have access to credit may be at an advantaged state.

The number of contacts with extension agents had a positive and significant influence on the probability of
women having access to land at 10%. One annual contact with extension agents increased the probability of a
woman having access to land by 3.6%, ceteris paribus. The unconditional influence (UAPE) of the number of
contacts with extension agents on the extent of women access to land is estimated to be 0.061 acres. The results
suggest that women access to land could be motivated by frequent contacts with extension agents. This is because
through their contacts with extension agents the women farmers are able to acquire technical skills and knowledge
which apparently motivates them to acquire land for subsistence and commercial farming. Knowledge gained
through receiving extension services, therefore, plays an imperative role in women access to land. This is in
agreement with the study by Baloch and Thapa (2016) who concluded that access to extension services increases
farmers’ knowledge and skills in agriculture which enhances their access to land as well as improves their
agricultural productivity.

Social influence from family members had a positive influence on the probability of women having access to
land and was significant at 1% level. Therefore, those farmers who experienced social influence from their family
members in terms of access to land had a higher likelihood of having access to land than those who did not
experience any influence from their family members. This implies that women whose family believe that women
should have access to land are more likely to have access to land than their counterparts. Gyau et al. (2014) argued
that women access to land depends mostly on customary laws as well as individual families. Adams ef al. (2017)
found that the influence of family members and peers is positively related to consumer decisions which in this
case is the decision of having access to land or not. However, social influence from friends or rather peers had a
negative and significant influence on the probability of women access to land at 5% level. Moreover, it had a
negative influence on the extent of access to land in both conditional and unconditional levels. The influence of
friends tends to affect consumers decisions. Zaki et al. (2011) found that the behavior of the people can have a
significant impact on the behavior of other people since people tend to modify their behavior in order to suit with
other people.

With regard to the main source of agricultural information, women farmers who used farmers groups as their
main source of agricultural information increased their probability of having access to land by 14.0% as compared
to those who received agricultural information from other farmers. Women farmers who were members of a
farmers group had a higher probability of accessing land than those who did not belong to any group because of
influence from other women farmers who had access to land in the group. Farmer groups are also important
channels through which women farmers have access to service providers and this helps farmers in acquiring
agricultural skills and knowledge. In addition, group membership is expected to help women farmers in mitigation
of problems associated with market imperfections since it enhances farmers’ bargaining power as well as enables
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them to enjoy economies of scale. For example, when women farmers are in groups they can lobby for support
services like loans that could facilitate the acquisition of land for farming.

4.4 Effect of socio-economic and institutional factors on the extent of women access to land

The effect of socio-economic and institutional factors on the extent of women access to land was determined in
the second hurdle/tier of the DH model using a truncated normal regression model. Conditional and unconditional
average partial effects (CAPE and UAPE) for the second hurdle are presented in Table 3. Household farm size had
a positive influence on the extent of women access to land and it was significant at 1%. For women who had access
to land, an increase in household farm size by one acre increased their expected size of land accessed by 0.424
acres. Women rely mostly on land accessed through inheritance and therefore when household farm size increases
it is expected that their extent of access to land will increase. This is because households with bigger land size may
be willing to allocate the woman land to do her agricultural activities as compared to households with smaller sizes
of land.

For women who had access to land, an increase in off-farm income reduced their extent of access to land.
UAPE also indicated that off-farm income had a negative effect on the extent of women access to land. This is
perhaps due to farmers’ involvement in off-farm activities, which improve their household income and thus, they
tend to have less time for farm-related activities. Off-farm income plays a fundamental role in enhancing household
income diversification and for this reason, there is no motivation for women farmers to access more land for
agriculture since they have alternative sources of income. Mathenge et al. (2014) argued that engaging in off-farm
activities divert time and effort away from agricultural-related activities which reduces farm productivity and
women access to land. On the contrary, previous studies (Rao and Qaim, 2011; Woldeyohanes et al., 2016)
concluded that higher off-farm incomes promote smallholder commercialization of agriculture if used as a source
of liquidity for farm investments and this may eventually lead to women having access to more land for agriculture.

With regard to remittances, an increase in the amount of remittances that the woman received in the last one
year reduced their extent of access to land. This implies that given that the woman had access to land, an increase
in remittances by one Kenya Shilling reduces the expected size of land accessed by 0.022 acres. Remittance income
is normally considered as an alternative for farming income and off-farm income. Households in which the woman
receives internal or external remittances from friends and/or relatives tend not to concentrate on accessing more
land for farming. This is possible because they have other non-farm sources of income which can cater for their
household needs. This is consistent with a study by Jack et al. (2013) who argued that remittances constitute a
crucial component of rural household income and are used for different purposes which are in line with production
and consumption. On the contrary, Kikulwe et al. (2014) found that remittances contribute significantly to the
commercialization of agriculture and thus enhance women access and the extent of access to land.

Social influence from friends had a negative effect on the extent of women access to land and was significant
at 1%. For women who had access to land, social influence from friends reduced their expected size of land
accessed by 0.083 acres. According to Adam et al. (2017), social influence refers to the extent to which members
of a social network influence one another's behavior and experience social pressure to perform particular behaviors.
The influence of friends tends to affect consumers decisions. For example, if the woman friends do not participate
in agricultural-related activities, they may tend to influence the woman in that direction, therefore, affecting their
extent of access to land. Adam et al. (2017) concluded that the social influence from family members or peers is
positively related to consumer decisions which in this case, the decisions are with regard to women access and the
extent of access to land.
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Table 3: Average Partial Effects and Unconditional average effects of DH model

VARIABLES SECOND HURDLE

Socio-economic factors CAPE SE UAPE SE
Age -0.001 0.003 -0.000 0.002
Spousal age gap 0.014 0.009 0.003 0.005
Marital status -0.102 0.101 -0.269%** 0.074
Schooling years -0.017 0.011 -0.020 0.006
Household size 0.001 0.024 0.024 0.016
Household farm size 0.424%** 0.071 0.345%** 0.041
Log value of agricultural assets 0.024 0.038 0.048** 0.018
Log off-farm income -0.014* 0.007 -0.013*** 0.005
Remittances -0.022%%* 0.009 -0.012%* 0.005

Institutional factors
Market distance -0.001 0.003 -0.004*%** 0.001
Amount of credit -0.000 0.011 0.020%** 0.007
Extension contacts 0.041 0.043 0.061*** 0.018

Social influence
Social influence from family members 0.068 0.045 0.103%** 0.026
Social influence from friends/peers -0.083**x* 0.031 -0.101%%* 0.020

Sources of information
Other farmers! -0.070 0.129 0.065 0.074
Extension agents' -0.054 0.1061 0.015 0.060

Number of observations 384

Wald Chi’*(16) = 271.02

Prob. > Chi* = 0.000

Log pseudo likelihood -194.442

Notes: *** ** and * indicate the level of significance at p < 0.01, 0.05, and 0.1, respectively. APE and UAPE
stand for Average Partial Effects and Unconditional Average Partial Effects respectively. SE stands for standard
errors calculated using the delta method. 1=base category which is farmers’ groups.

5. Conclusion and policy implications

The first tier of the double hurdle model revealed that the likelihood of women having access to land is positively
and significantly influenced by marital status, household size, the value of productive assets, credit borrowed,
number of contacts with extension providers, social influence from family members, and use of farmers groups as
the main source of information. However, the spousal age gap, distance to the market, and social influence from
friends/peers had a negative and significant influence on the likelihood of women having access to land. The extent
of women access to land in the second tier was positively influenced by household farm size but negatively
influenced by off-farm income, remittances, and social influence from friends/peers.

It is evident that land is a crucial resource for all because of the close relationship between land and livelihoods.
Therefore, to improve women access to land, women should have access to credit facilities since credit borrowed
increases the capital base of the women farmers thus reducing cash constraints associated with accessing land and
farming. The government may assist in the provision of timely and adequate credit facilities to the women farmers
on affordable terms so as enhance their access to land. Women farmers should be sensitized on the need to invest
in productive agricultural assets so as to improve their bargaining power at the household level and absorb risks
associated with farming. Further, women should also be linked conveniently with extension service providers so
that they can acquire technical skills and knowledge essential in farming. Through extension service providers,
county and national government should come up with campaigns aimed at promoting women access to land, which
should target families and societies so as change their beliefs regarding women having access to land. This is
because social influence from family members was found to have a significant influence on women access to land.
In addition, societies should prohibit early marriages that lead to wider age gaps between spouses thus
disempowering women. Therefore, interventions that are geared towards promoting education especially among
young girls should be encouraged. This is necessary so as to improve women bargaining power in marriage since
education allows further mental development thus, making them assertive and empowered. Moreover, county and
national government together with development partners should invest in improving crucial infrastructures and
road networks which could enhance women access to input and output markets thus downgrading the transaction
costs associated with farming.
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Appendices

Appendix 1: Description of variables used in the Double Hurdle model

Variables Description of the variables
Dependent Variables
Access Whether a woman has access to land or not (dummy).

The extent of access to land

Independent variables

Age

Spousal age gap
Marital status
Schooling years
Household size
Household farm size
Agricultural assets
Off-farm income

Remittances
Market distance
Amount of credit
Extension contacts

Social influence

Sources of information

Other farmers
Farmers group
Extension agents

Age of the woman (years)

Size of land accessed by women (Acres).

The age gap between married couples (years)
Dummy=1 if the woman is married, 0 otherwise
The education level of the woman (Schooling years)
The number of household members in the household

Total household farm size (acres)

Value of assets that the woman owns/controls (KES)
Woman non-farming income derived from other sources apart from farming

(KES)

Amount of remittance received by the woman in the last one year (KES)
Proximity to the nearest input/output market (Walking minutes)

The amount of credit borrowed in the last 3 years (KES)

The number of contacts with extension service providers in a year

(continuous)

Answered and evaluated using 7 items with a 5-point Likert scale. 1=strongly
disagree, 2=Disagree, 3=Neutral, 4=Agree and 5=strongly agree

Sources of agricultural information

Dummy=1 if the woman got information from other farmers, 0 otherwise
Dummy=1 if the woman got information from a farmers’ group, 0 otherwise

Dummy=1

if the woman got

information from extension agents

(government/private) , 0 otherwise

Appendix 2: Factor analysis for describing social influence constructs

Constructs Items Factor CR AVE Kmo
Loadings
Social 1. Those in my social circle think I (the 0.8684
influence woman) should have access to land.
2. Our family members think I should have 0.9174
access to land.
3. Our relatives think I should have access to  0.8706
land.
4. Our friends think I should have access to 0.8927
land.
5. People who are important to me think that I  0.9484
should have access to land.
6. People who influence my behavior think I  0.9093
should have access to land.
7. My peers at work think I should have access 0.9443 0.9059 0.6392 0.8436
to land
Appendix 3: White test results for heteroskedasticity
Source chi® Df P-values
Heteroskedasticity 277.41 205 0.001
Skewness 71.46 19 0.000
Kurtosis 4.48 1 0.034
Total 353.35 225 0.000
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Appendix 4: Variance inflation factor test results for multicollinearity

Variable VIF 1/VIF
Schooling years 1.66 0.601
Age of the respondent 1.62 0.617
Log of remittances 1.50 0.666
Extension contacts 1.43 0.702
Log of the amount of credit 1.41 0.710
Log of off-farm income 1.29 0.777
Household farm size 1.28 0.782
Spouse age gap 1.20 0.836
Log of the value of agricultural assets 1.18 0.846
Household size 1.13 0.885
Social influence from family members 1.12 0.895
Market distance 1.11 0.904
Social influence from friends 1.07 0.934
Mean VIF 1.31

Note: VIF values were less than 10 thus there was no serious linear relationship among the continuous variables
used in the analysis.

Appendix 5: Pairwise correlation coefficients for a categorical variable

Marital status Sources of agricultural information
Marital status 1.0000
Sources of agricultural information 0.0039 1.0000

Note: Pairwise correlation coefficients were less than 0.75, therefore there was no serious linear relationship
between the categorical variables used in the analysis.
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