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A smallholder avocado contract farmer

A non-contract smallholder avocado farmer

Hass

Fuerte

Grafting

Pruning

Gender

DEFINITION OF OPERATIONAL TERMS

Fuerte avocado trees cultivated and marketed

with support from a local firm or exporter as

specified in the contract.

and sells to any available buyer.

An avocado fruit that has an oval shaped
thick skin with a small to medium size seed;
they range in weigh from 5 to 12 ounce. Its
skin becomes a dark purplish-black when ripe
and becomes white green in the middle part
of the inner fruit when ready to serve.

An avocado fruit that is a medium-sized, pear
shaped fruit with relatively thin smooth and

leathery skin that becomes slightly duller

when ripe.

The process of mixing the tissues of the

avocado seedling with those of a producing

tree.  Grafting  ensures

characteristics in fruit trees are maintained.
This method can also be used to get a Hass
variety from a Fuerte based tree.

The selective removal of dead branches,
buds, or roots for the maintenance and health

of avocado trees.

Roles and responsibilities

women and men in production activities as

expected of them by societies or cultures.

XV

One who has at least two or more Hass or

One who cultivates avocados independently

performed by



Participation

Intensity of participation

Women's Empowerment in
Agriculture Index (WEAI)

Abbreviated Women's Empowerment
in Agriculture Index (A-WEAI)

Food insecurity

Involvement of a farmer in avocado
production and other economic activities.

The amount of time a farmer spends in
avocado production.

A tool that measures the empowerment,
agency, and inclusion of women in the
agricultural sector.

Is a shorter and streamlined version of
WEAL.

A situation when people lack secure access to
sufficient amounts of safe and nutritious food
for normal growth and development and an
active and healthy life (FAO, 2008).
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ABSTRACT

Avocado has been identified as one of the non-traditional export crops with national and global
economic importance in Kenya. Production of the fruit predominantly depends on intra-household
division of labor in which gender is the fulcrum around which these divisions occur.
Commercialization of avocado through contract farming is a viable way of improving food
security and the welfare of majority of smallholders involved in its production in the country.
Using data from Central, Western and Eastern Kenya, this thesis investigates smallholder avocado
contract farming including determinants and differentials in production and gender patterns in

labor allocation. The study further analyzes the effect of women’s empowerment on food security.

In essay one; we investigate the determinants of avocado contract farming as well as the
differentials in production outcomes between contract and non-contract farmers. The probit model
was used to estimate contract participation while the Oaxaca-Blinder decomposition was used to
analyze the gap in quality and quantities of avocados harvested and sold by contract and non-
contract farmers. Study findings show that the number of Hass trees owned, value of assets, hired
labor, receiving training in avocado agronomy as well as access to production and marketing
information significantly influence participation in avocado contract farming. Gap in production
outcomes between participants and non-participants in avocado contract farming is due to both
endowment and returns to endowments effects. Our study findings suggest that stimulating
smallholder contract farming and closing observed gap in avocado production and marketing
require policies that will facilitate training of farmers in good agricultural practices and other

support services.

Essay two sought to analyze gender patterns in labor allocation to avocado production and other
economic activities as well as the role of avocado contract farming on gender labor allocation.
Separate regressions were estimated for males and females using the double hurdle and tobit
models. Findings show that exogenous factors such as education, the presence of young children,
credit constraints, assets and non-labor income have heterogeneous effects on gendered labor
allocation to avocado production. Results further show that while avocado commercialization

through contract farming has to some extent altered traditional gender roles in farming, there is

XVii



still limited participation of women in avocado marketing under contract farming. Hence,
interventions aimed at enhancing smallholder avocado production should incorporate mechanisms

that will enable women participate at all levels of the avocado value chain.

The objective in essay three was to assess the effect of women’s empowerment on food security.
Food security in this thesis was proxied by the Household Food Insecurity Access Scale (HFIAS).
Food security was operationalized as an index using Principle Component Analysis (PCA) and as
categories using the Household Food Insecurity Access Prevalence (HFIAP). The Abbreviated
Women’s Empowerment in Agriculture Index (A-WEAI) was used as a women’s empowerment
measure. The effect of WEAI on food security index was analyzed using fractional probit two-
stage residual inclusion and control function approaches that controlled for endogeneity,
individual heterogeneity and non-linearity of the women’s empowerment variable. Instrumental
variable ordered probit was used to analyze the effect of A-WEAI on food security categories.
Findings show that women’s empowerment in decision making on production and asset
ownership significantly lowered household food insecurity; and that failure to control for
potential endogeneity and non-linearity of the women’s empowerment variable produces
erroneous results of its effect on food security. The findings imply that creating awareness on the
role of women in production decision making and implementing gender inclusive policies that
will enable women participate in policy-making at all levels on issues that affect their lives is a
necessary step in ensuring food security. Moreover, national and traditional reforms that would
enable women own and control productive assets are worthwhile interventions that would yield

long-term dividend in food security.

XViii



CHAPTER ONE: INTRODUCTION

1.1 Background to the study

Agriculture is a key sector in Kenya’s economy, contributing 32.6 percent to Gross Domestic
Product (GDP). It also contributes about 27 per cent indirectly through the manufacturing and
other service-related sectors (KIPPRA, 2017). The 10 percent annual economic growth target of
Kenyan vision 2030 is pegged to commercialization of agriculture and food security among
others. Agricultural activities are dominated by smallholder farmers most of whom produce on
farms averaging 0.2-3 hectares (Republic of Kenya, 2010). Production critically depends on intra-

household division of labor in which gender is the fulcrum around which these divisions occurs.

Women play a significant role in commercial as well as subsistence food production. They
contribute 60 to 80 percent of labor in households and in agricultural production (Republic of
Kenya, 2010). Despite the critical and transformative role of women in agricultural growth, they
are faced with persistent challenges and economic constraints that further limit their inclusion in
agriculture. Unlike their male counterparts, women farmers are less likely to have access to credit,
extension services and be endowed with resources such as land (Republic of Kenya, 2010).
Moreover, with the trend in agriculture commercialization and migration of men in search of
other off-farm economic opportunities, women are in most cases left to perform roles previously
performed by men (Kiriti and Tisdell, 2002).

The agricultural sector consists of six subsectors— food crops, livestock, fisheries and forestry
industrial crops and horticulture. Horticulture is the largest and most dynamic sub-sector,
contributing 36 percent of the agricultural GDP (RSA, 2015). Avocado has become one of the
major exports and foreign exchange earner contributing to growth of the horticulture fruit sub-
sector. Some years back, the fruit was produced mostly for local consumption. Today, production
and market trends have significantly changed due to increasing local and global demand for the
fruit. The price of Kenyan avocados in Europe is about three times the price in the local market
(ITC, 2016). About 85 percent of avocados exported from Kenya are produced by smallholders

(HCD, 2010). The volumes of exports have been increasing steadily over the years. Except for a



slight decrease in 2013, avocados recoded the highest export volume compared to mango and
passion fruit between 2011 and 2015 (HCD, 2016) —See Figure 1. The decrease in this period was
attributed to decrease in market demand due to exportation of immature fruits.

Kenya is the fifth largest avocado exporter to the European Union after Peru, Israel, Mexico and
South Africa. Comparatively, the country has a unique niche in terms of production season than
many other avocado exporting countries. The country has an additional advantage of more
competitive shipping costs than its African competitor - South Africa (Knopp and Smarzik, 2008).
Besides its monetary contribution, avocado has high nutritional value that boosts nutrition
security. Increase in the demand for avocado in pharmaceutical and cosmetic industries also
provide added opportunity for the expansion of avocado production. About 70% of the fruit is
grown in Central and Eastern regions, with Central region being the leading producer. The main
varieties of avocado grown in Kenya are Hass (20%) and Fuerte (80%) for export market and
Pueble, Duke and G6 for the domestic market (HCD, 2010).

Although, avocado exports are increasing, Fuete which dominates production accounts for only
10 percent of exports while Hass which is the preferred export variety accounts for 20 percent
(HCD, 2014). The imbalance between the dominance of Fuerte variety and market preference for
Hass presents a challenge for avocado sector competitiveness. In addition, market demand for
GLOBALGAP certification® especially in fresh produce market further exacerbates the
constraints of resource poor women farmers and serves as a barrier to smallholder agriculture
commercialization as a whole. The government in collaboration with private sector partners such
as USAID and Embassy of the Kingdom of the Netherlands have implemented several programs
to improve avocado production and export performance of the sector. The projects provided
farmers with quality seedlings on credit, trained them in Good Agricultural Practice (GAP) and
linked them through formal contract to exporters. These projects noted that with the new global

gap certification requirement, marketing constraints and other production costs, the possible way

1 GLOBALGAP is a private sector body that sets voluntary certification standards and procedures for good
agricultural practices (HCD, 2014)
2



for farmers to benefit from production and for the country to remain competitive in the global

market is through contract farming (Solidaridad, et al., 2016).

Given the overwhelming dominance of smallholder farmers in the sector and the significant role
of women, exploiting potential synergies between policies and strategies that can boost
smallholder market participation and enhance women’s empowerment in agriculture is critical to
agriculture sector growth and food security. Against this backdrop, the Kenyan government has
adopted long term policy frameworks such as the Strategy for Revitalizing Agriculture (Republic
of Kenya, 2004), Vision 2030 (Republic of Kenya, 2008) and the Agriculture Sector
Development Strategy (Republic of Kenya, 2010). In addition, the National Agricultural Sector
Extension Policy (NASEP) was enacted in 2012 to improve extension system delivery. The
Agriculture, Fisheries and Food Act 2013 and Crops Act of 2013 were also developed to enhance
productivity and market potential of farmers. Moreover, Sectional paper No. 1 of 2017 on land
use Policy was developed to address critical land issues like land rights that affects agriculture
production. Other flagship projects such as fertilizer cost reduction strategy, grain drying and
storage facilities were also implemented during second medium term period (2013-2017) to boost

agricultural production (Republic of Kenya 2017).

Several policy measures have also been taken to address gender imbalances and constraints of
women in agriculture. The Constitution of Kenya, 2010 provides a framework for addressing
gender inequality. Other interventions such as the National Policy on Gender and Development
(Republic of Kenya, 2000) and the Agricultural Sector Gender Policy (2009) were developed to
improve institutional transformation and gender-responsive programing in the agricultural sector.
In addition, the government launched the Women Enterprise Fund in 2007 to provide accessible

and affordable means of credit for women who could not access credit from formal institutions.



Figure 1.1: Selected fruits export volumes (Tons) by Kenya 2011-2015
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1.2 Statement of the problem

In realization of Kenya’s poverty reduction and food security goals, several policies have been
implemented to make the agriculture sector sustainable, commercially oriented and competitive.
Despite these policy measures and strategic formulations, agriculture is still mired with low
incomes and food insecurity. In a potential growth sector like avocado, majority of the farmers are
not realizing benefits from production due to rampant crop disease, perishability of the fruit,
limited market access and marketing information. About 94 percent of farmers sell their avocado
to middlemen or brokers who offer relatively low price for the fruit (Omolo et al., 2011). Besides
the low price, farmers also experience loss in fruit quality due to poor harvesting and handling
techniques which damage the crop. Moreover, Kenya’s inability to adjust her production profile
to the evolving global demand for Hass variety poses a threat for maintaining her market share
(ITC, 2016).

Most of these systematic challenges experienced by avocado farmers could be addressed through
contract farming. With the various government policy measures, support system, coupled with the
pilot market linkage project implemented by private partners that demonstrated the beneficial
effects of contract farming, one expects to see more smallholder participation in avocado contract
farming. This is however not the case. The high percentage of farmers losing out on the benefits
from avocado as indicated by Omolo et al., (2011), shows that interventions to ensure farmer’s

linkage to market through contract farming have not yielded the expected fruits. This suggests
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that research should go beyond investigating factors influencing participation and non-
participation to include underlying differences between contract and non-contract farmers. Such
analysis would provide information on potential factors that tend to deter farmers from

participation in contract farming.

Systematic documentation of these differences is still limited in the existing literature.
Descriptive analysis by Cahyadi and Waibel, (2013) showed that oil palm contract farmers in
Indonesia were different from non-contract farmers in several performance indicators. The
descriptive analysis however poses a problem for generalization. While considerable literature has
grown around investigating factors that influence contract participation incentive, Eaton and
Shephard (2001) indicated that contracts differ by typology and crop type, thus; this diversity
raises the need to investigate incentives for participation in avocado contract farming. This study
offers important insights in contract farming literature by not only assessing factors influencing
avocado contract farming but also providing quantifiable estimates of differentials in production

outcomes between contract and non-contract avocado farmers.

Moreover, increasing demand and commercialization of avocado is expected to increase women’s
labor allocation to production of the fruit. With sufficient evidence of changes in intra-household
labour allocation and gendered crop production (Eerdewijk and Danielsen, 2015; Kiriti and
Tisdell, 2002), analysis of gender-based heterogeneity in production could provide understanding
of gender specific constraints that could lower women’s return to labor in avocado production
(llahi, 2000). Previous studies on avocado crop (Omolo et al., 2011; Oduol et al., 2014; Gyau et
al., 2016) have mainly focused on exploring interlinkages within the avocado value chain, while
investigation of how structural changes in household labor allocation might hamper avocado
production is neglected. Failure to account for these gender specific roles and constraints in
avocado production could lead to inefficiencies that could dampen the growth potential of the
fruit and the sector as a whole. This study addresses this gap by providing measurable evidence of

gender patterns in labor allocation to avocado production.

Furthermore, amidst concerted strategies and policy interventions, Kenya is struggling with food
insecurity; about 2.6 million people are food insecure (Republic of Kenya, 2018). Although

exogenous shocks such as persistent drought have worsened the food insecurity situation,
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perennial problem of food insecurity have been attributed to limited value addition, low
agriculture productivity and high post-harvest losses (KIPPRA, 2017). In addition, women
farmers who play a major role in agriculture are faced with multiple constraints that limit their
productivity. According to the National Agriculture and Livestock Extension Programme
(NALEP, 2009), about 95 of women working in the agricultural sector simply farm the land and
graze livestock but have minimal control in terms of decisions on farming inputs and marketing,
credit access or how income from farming are spent. Women also have low asset ownership and
face unequal division of labor. The report further iterated that women farmer’s needs are not
clearly captured or prioritized by government policies that dictate productivity in the agricultural

sector particularly in the extension services.

Evidence from development literature shows that, addressing vulnerabilities of women farmers do
not only drive up their productivity and food security but also succeed in benefiting them and the
community as a whole (Doss, 2017). Thus, the social rate of return from investing in women
farmers is much higher than other development investment (Doss, 2017). Given the critical role of
rural women in ensuring food availability, access, and utilization, neglecting the needs of women
farmers will undermine long run food and nutrition security achievement (ADB, 2013). Several
studies using the newly developed women’s empowerment in agriculture index (WEAI)
demonstrated that women’s empowerment in agriculture have significant links to food security
outcomes (Srabon et al., 2014; Malapit and Quisumbing, 2015). Similarly, Seymour et al., (2016)
and Diiro et al., (2018) showed that women’s empowerment in agriculture is positively correlated

with increased productivity and technology adoption in Kenya.

Although the studies of Malapit and Quisumbing, (2015) and Srabon et al., (2014) are based on
food security access utilization component, Sen (1981) argues that food access is the most integral
part of food security. According to Sen, poor people may starve not because of food unavailability
but because they lack entitlement. This assertion has increased the popularity of experience-based
measure of food security that captures both the physical and social aspects of food security which
other measures do not (Jones et al., 2013). On the other hand, the studies by Seymour et al.,
(2016) and Diiro et al., (2018) analyzed the effect of women’s empowerment in agriculture on

technology adoption and agricultural productivity but did not explicitly assess food security.
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Kabuga et al., (2014) investigated the access component of food security using the experience-
based measure (HFIAS). Their study did not however investigate the relationship between
women’s empowerment in agriculture and household food security. Our study contributes to the
literature by investigating the effect of women’s empowerment in agriculture on household food

security.

1.3 Research questions

The thesis addresses the following questions:

i.  What explains smallholder avocado contract farming and differentials in production outcomes
between contract and non-contract avocado farmers in Kenya?

Ii. What influences gender patterns in labor allocation to avocado production in Kenya?

iii. What is the effect of women’s empowerment on food security in Kenya?

1.4 Purpose and objectives of the study

The study assesses smallholder avocado contract farming, gender patterns in labor allocation and

the effect of women’s empowerment on food security in Kenya. The specific objectives include:

i) To investigate the determinants of smallholder avocado contract farming as well as
differentials in production outcomes between contract and non-contract avocado farmers in
Kenya.

i) To analyze gender patterns in labor allocation to avocado production and other economic
activities in Kenya.

iii) And to assess the effect of women’s empowerment in agriculture on food security in Kenya.

1.5 Relevant to literature

This thesis is well anchored on the relevant literature related to the three key research issues: the
determinants of smallholder avocado contract farming and differentials in production outcomes
between contract and non-contract avocado farmers; gender patterns in labor allocation; and the

effect of women’s empowerment in agriculture on food security.



Contract farming is one of the agricultural innovations that provide opportunity for market
linkage of resource constrained smallholder farmers. The rationale for contract farming as an
institutional response to market failure is based on the Transaction Cost Theory from the New
Institutional Economics school of thought (Coase, 1937). The central tenet of this theory is that
every market transaction generates cost caused by information asymmetry. The fact that
information is not costless has important implications for smallholders who need reliable
information on markets and potential customers, improved production technology and methods.
While literature underscores the importance of contract farming as a tool for strengthening
smallholder market access, the pervasive market and structural failures under which production
and market tractions occur especially in developing countries suggests that analyzing factors that
influence avocado contract farming requires incorporation of transaction costs into an agricultural

household model framework (Key et al., 2000).

Review of contract farming literature shows that contract farming differs by crop type and
contract agreement. This diversity has increased the focus of research in investigating smallholder
farmer’s contract participation incentives for various crops. Econometric analysis of the
determinants of contract farming is mostly based on probit and logit models since participation is
dichotomous. Suggestive evidence from these studies show that farmer’s demographic and
household characteristics as well as other economic and social factors are important correlates of
contract farming (Warning and Key, 2002; Man and Nawi, 2010; Wainaina et al., 2012; Mwambi
etal., 2013).

Furthermore, studies on contract farming showing differentials in outcomes such as use of
improved agricultural practices and yield by contract and non-contract farmers are most often
purely comparative analyses (Tatlidil and Akturk, (2004) and Cahyadi and Waibel, 2013). While
these analyses provide important information on differences in production outcomes between the
two groups, the results do not provide rigorous quantifiable evidence of factors that generated
differences in these outcomes of interest that could guide policy making on contract farming. This
thesis contributes to the literature on contract farming by employing decomposition technique that
provides an explanation in the statistical sense of differences in production outcomes between

contract and non-contract avocado farmers.



Gender patterns in labor allocation to agricultural production and other economic activities have
generated growing interest in developing countries because of the policy implications in terms of
poverty alleviation and food security. Becker’s (1962) time allocation theory anchored on the
unitary household model is the dominant framework for modelling household level analysis of
production and labor allocation. According to this theory, women’s disadvantaged position in the
labor market can be attributed to the low valuation of their human capital. Available literature
however suggests that institutional failures, inequalities in opportunities and social roles that
cannot be explained by economic variables tend to perpetuate binding constraints for women
(Buvini¢, and Furst-Nichols, 2016; Doss, 2014).

Different approaches have been used in empirical studies to analyze gender differentials in labor
allocation to crop production. Some studies have explained these differences through descriptive
analysis or simple linear regression (Eerdewijk and Danielsen 2015; Kiriti and Tisdell, 2002).
Others studies have used the standard Tobit model to handle data censoring which occurs in labor
allocation decision as a result of the inevitability of a non-negligible sample of non-participants
(Palacios-Lopez et al., 2015; Fafchamps and Quisumbing, 2003; Ilahi, 2001). The key underlying
assumption for the Tobit specification is that farmers with a positive labor supply have
unconstrained access to time used and also non-participation in an activity is due to a rational
decision made by the farmer. In situations where farmers allocate labor to various economic
activities, or where participation may be due to division of responsibilities, this assumption is
untenable. The Double Hurdle (DH) model formulated by Cragg (1971) is an improvement of the
Tobit model. It allows for the modelling of labor allocation as a two stage decision processes.
The DH has wide applicability in consumption studies (Jones (1989, 1992), and off-farm labor
supply studies (Woldehannaet al., 2000 and Matshe and Young, 2004)

Results from these studies indicate that males allocate more labor time to income generating
activities while females were in charge of home production activities (Fafchamps and
Quisumbing, 2003; llahi, 2001). Some studies documented that modernization of agriculture,
migration of males from farming households and agricultural commercialization have altered
traditional gender roles in production (Eerdewijk and Danielsen, 2015; Fischer and Qaim, 2012).

Although studies of gender and labor allocation to production are increasingly the focus of
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agricultural development agenda in developing countries, this phenomenon has not been well
documented especially for a crop like avocado which is of commercial interest in Kenya.
Moreover, the generalization of descriptive analysis is problematic while the Tobit model does
not provide the mechanism for analyzing factors that constrain time use by gender. This thesis
addresses the information gap by assessing gender patterns in avocado production and other
economic activities as a two stage procedure of participation and intensity of time use.

Food security is a fundamental issue that is often highlighted in policy discussions in developing
countries and the global community. The theoretical framework of the unitary model had been the
basic tool for modelling household production. A number of studies however indicate that
although the unitary model is relevant in several perspectives, it is not adequate to analyze
women’s bargaining power within the household which are likely to affect several outcomes
(Chiappori, 1988; Lundberg and Pollak, 1993). As such, empirical research aimed at issues of
intra-household decision-making and food security is now anchored on bargaining theories.
Literature on food security shows that estimation of household food security level often presents
challenges in terms of choice and measurement of the selected indicators due to the multifaceted
nature of food security. In recent years, fundamental advances have been made to obtain a direct
measure of household food insecurity using scales based on the perception or experience reported

by the affected individuals.

Studies using the HFIAS experience based measure of food security analyzed food security as
either binary, categorical variable or as an index. In that case, binary, ordered and linear models
are used. Results from these studies indicated that household and farm characteristics as well as
socio-economic indicators are significant predictors of food security (Kimani-Murage et al., 2014;
Murendo and Wollni, 2016; Kabuga et al., 2014). While these studies are based on experience
measure of household food security, information on the role of women’s empowerment which is
critically linked to food security is missing. Research on the role of women’s empowerment in
agriculture using objective measures of food security have mostly relied on two stage-least
squares instrumental variable technique due to the endogeneity of the women’s empowerment
variable. These studies demonstrated that women’s empowerment in agriculture is significantly

related to food security outcomes (Srabon et al., 2014; Malapit et al., 2013; Malapit and
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Quisumbing, 2015). Although these studies considered the role of women in food security, they
have not been aligned towards subjective measures of food security. This thesis bridges this gap
in information by examining the effect of women’s empowerment in agriculture (WEAI) on food

security using the HFIAS subjective measure of food security.

1.6 Conceptual framework

Avocado contract farming, gender patterns in labor allocation to various activities, and the effect
of women’s empowerment on food security are related in several respects. While they are driven
by more or less the same conditioning factors, they have important implications on smallholder
production and welfare. Avocado production critically depends on family labor, thus, increase in
demand for the fruit heightens household labor demand. Labor allocation to avocado contract
farming provides employment opportunities and income. The income and employment effects of
avocado production enhance household food security (OECD, 2008) and increases women’s
bargaining power to make decisions on the use of income, farm production, own assets, make
credit decisions and enable them to become active members of groups in their community.
Women’s empowerment in agriculture in return increases household food security (Sraboni et al.,

2014).

Other factors such as household characteristics, agricultural activities and plot attributes also
influence food security. The linkages characterizing avocado contract farming coupled with
enabling policy environment suggests that investigating factors that influence smallholder
participation in avocado contract farming, gender patterns in labor allocation to avocado
production and the effect of women’s empowerment on food security, could provide pathways of
stimulating a virtuous cycle of improving smallholder welfare. Indeed there are feedback effects

between development outcomes and women’s empowerment in agriculture (Sraboni et al., 2014).

Government agricultural policies and the provision of public goods play a critical role in both the
determinants and outcome variables to enhancing smallholder welfare. Governments provision of
public goods and services such as roads to communities reduce market transactions cost and also

enable farmers who are in remote areas to access market and participate in the labor market.
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Avocado farming predominantly depends on both male and female household labor. The level of
participation and time spent in this activity is influenced by exogenous factors such as individual

and household characteristics, social capital and community characteristics.

Similarly, government policies and interventions provide an enabling environment for private
sector involvement in contract farming, women’s empowerment and food security. Private sector
intervention through contract farming mitigates challenges faced by smallholder farmers in input
and output markets. Prowse (2012) argues that with the systematic market failure and global
market demand for gap certification especially in fresh produce export; contract farming is an
intervention that addresses the various systematic challenges faced by smallholder avocado
farmers. Factors such as household characteristics, transaction costs, social capital and farmer’s

agronomy knowledge determines their participation in contract farming.
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Figure 1.2: Links between avocado contract farming, gendered labor allocation, women
empowerment and food security
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1.7 Methodological approaches

This thesis uses innovative methods to achieve the objectives of the study. Based on the literature
and the conceptual framework, the theoretical framework for investigating the determinants of
avocado contract farming and differentials in production outcomes is based on the non-separable
agricultural household model which incorporates transaction cost into the household utility
maximization model (Singh et al., 1986). The framework enables us to explore the effect of
training in avocado agronomy, among other factors, on smallholder participation in avocado
contract farming as well as differentials in production outcomes between contract and non-

contract farmers.

Empirically, the probit model was used to analyze participation incentives. The model has the
attraction of being associated with a standard normal distribution which is motivated by the
central limit theory. The Oaxaca-Blinder (0-B) decomposition model was used to assess
differentials in production outcomes between contract and non-contract avocado farmers. The
model is widely used to explain the gap in the means of an outcome variable between two groups.
The O-B methodology has however been criticized on grounds of not addressing the index
number problem (i.e. the discrimination term or gap is not invariant to the reference group which
is arbitrarily chosen by the researcher) - (Cotton, 1988). It is also criticized for not taking

selectivity into account (Madden, 1999).

Neumark, (1988), Oaxaca and Ransom, (1994) and Reimers (1983) suggested solutions to the
index number problem although their approaches vary. Oaxaca and Ransom, 1999) and Jann
(2008) also demonstrated that with the threefold Oaxaca-Blinder decomposition, the overall
decomposition and the separately estimated endowment and coefficient effects are invariant with
respect to the choice of left-out reference groups. In furtherance to these, Neuman and Oaxaca
(2004) also showed that the decomposition can be adjusted to account for selectivity. The three
threefold Oaxaca-Blinder decomposition that accounts for selection bias is used in this thesis to

delineate gap in production outcomes between contract and non-contract avocado farmers.
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In analyzing gender patterns in labor allocation to avocado production and other economic
activities, an agricultural household model that incorporates labor supply decision of an
agricultural household into a single unit (Singh et. al., 1986) is used. This model provides a
framework for assessing the effect of resource constraint on the opportunity cost of male and
female labor allocation. The double hurdle model (DH) was used to empirically analyze gender
patterns in labor allocation decisions in avocado production and other economic activities. The
DH is designed to explain individual labor allocation as a two-step process of participation
decision (first hurdle) and the level of time use decision (second hurdle).

The model specification depends on the distributional assumption made regarding the error terms
in the two hurdles. In earlier version of the DH model, the two stochastic processes are assumed
to be independent (Atkinson, 1984; Reynolds, 1990). Later applications of DH model are
modified to include dependence between the two errors, since in most cases, participation affects
time use decisions (e.g. Blaylock and Blisard, 1992; Blundell and Meghir, 1987; Jones, 1989,
1992; Lee and Maddala, 1985). The modified version of the DH model with bivariate decisions
has gained popularity in empirical studies. Smith (2003) however criticized the bivariate double
hurdle model on grounds that there is little statistical information to support the estimation of
dependency, even when dependency is truly present. Gao et al., (1995) argued that if the
assumption of homoscedastic, normally-distributed, errors in the dependency assumption is
violated then maximum likelihood parameter estimates are inconsistent. Hence the probable
reason some studies were unable to support the existence of a dependency parameter. Since the
decision of farmers to participate in avocado production and other economic activities is likely to
affect the intensity of time use, we adopted a DH model with dependency and we also

transformed dependent variables to ensure a normal distribution.

Finally, to analyze the effect of women’s empowerment in agriculture on food security, we
anchored our study on the Nash cooperative bargaining model which provides the framework for
understanding the relationship between women’s decision making on production and household
food security. Women’s empowerment in agriculture indicators were incorporated into the utility

function as a measure of women’s bargaining power. Based on this framework, we tested the
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effect of women’s empowerment (WEAI) on food security (HFIAS). The HFIAS data which was
collected according to the Coates et al., (2007) module was aggregated into a composite index
using principle component analysis (PCA). The WEAI index was computed using methodology
proposed by (Alkire et al., 2013; Malapit et al., 2017). Due to endogeneity and non-linearity of
the WEAI variable, instrumental variable estimation using the two-stage residual inclusion and
control function approaches that offer strong grounds for causal effect of WEAI on food security
were used. Instrumental variable (IV) ordered probit model was used to assess the effect of
women’s empowerment on household food insecurity categories. In the absence of an appropriate
external instrument, statistical methods that are robust for generating relevant instruments through
heteroscedastic errors (Lewbel, 2007), was used to analyze the effect of individual women’s

empowerment variables on food security.

1.8 Data needs, types and sources

This study used primary data. Essay one and two used household data collected by the Productive
Employment in Segment Markets of Fresh Produce (PRESM) project in 2015/16. The PRESM
project was supported by the Netherlands Organization for Scientific Research and WOTRO
Science for Global Developments. The project was implemented and led by Partnership for
Economic Policy (PEP) in collaboration with the VU-University of Amsterdam and Amsterdam
Institute for Global Health and Development (AIGHD), University of Nairobi, Fresh Produce
Exporters Association of Kenya (FPEAK), Grupo de Andlisis para el Desarrollo (GRADE) and
PRIME-ITC (coordinated by LEI Wageningen UR). Essay three is based on cross sectional data
collected by the Adoption Pathways Project (APP). The project was funded by the Australian
International Food Security Center (AIFSC) and Australian Centre for International Agricultural
Research (ACIAR). It was implemented by the International Maize and Wheat Improvement
Center (CIMMYT) in Ethiopia, Kenya, Tanzania, Malawi, and Mozambique. The Kenyan data

was used for our study.

1.9 Study area and sampling procedure
The PRESM project collected detailed household data on: (i) demographic and socioeconomic

characteristics of farmers; (ii) avocado production practices, including contractual arrangements,
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marketing, farm labor allocation, incomes and utilization and labor returns to avocado among
other variables of interest. The data was collected from Murang’a County of Central Kenya in

November-December 2015.

A multistage sampling approach was used to select the county, sub-county, villages and
households. In the first stage, Murang’a County in Central region of Kenya was purposefully
selected from 47 counties because it is the main avocado producing county in Kenya. Kandara
sub-county was then selected in the second stage from seven sub-counties of Murang’a County.
This sub-county was selected because it is the main avocado producing sub-county in Muranga
and the County government has thrown its weight behind avocado production. Besides, the
County has experienced substantial expansion in avocado production over the previous ten years
in both volume and exports and therefore was found to provide a setting for an interesting case

study to analyze the implications for rural development.

Three main household groups based on their participation status regarding avocado marketing
contracts, were selected in the third stage. The first group comprised of farmers involved in
contract farming; the second group comprised of farmers who had new contractual arrangements
with Small and Medium Enterprises from the 2016 avocado season; the third group comprised of
farmers without contracts who sold their avocado to middlemen or brokers. In the final stage, a
sample size of 790 was randomly selected from a sampling frame provided by the Kandara sub-
county agricultural office. The sample consisted of 266 contract farmers; those who had just
signed contracts consisted of four farmer groups, each consisting of 50-60 farmers. From this
group, 30-40 farmers were randomly sampled from each farmer group totaling up to 144 farmers.
A total of 380 farmers without contracts were also randomly sampled making the total sample for
our study 790.

The survey instruments consisted of two questionnaires. A household questionnaire was
administered to all households in the sample while a Farmers’ Organization (FO) instrument was
administered to all households engaged in avocado framers group. The household questionnaire

collected information on the number of mature avocado trees owned, household demographic
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composition and resources, various income sources and a variety of household contextual
characteristics. Information was also collected on avocado production and marketing, knowledge
of avocado farmers’ agronomy, harvesting, marketing, access to credit and banking. The
respondents were also asked to rate their trust in other people with regards to reliability, meeting

their interests and fairness on a scale of 1 to 5.

Data on labor allocation to avocado and other agricultural production activities, wage
employment and non-farm self-employment was collected through a year recall. Household heads
were asked about the total amount of time spent by each adult member 15 years and above in land
preparation (which includes planting, grafting, pruning etc.), weeding and pests control,
threshing/winnowing and marketing in household crop enterprises such as avocado, maize, beans,
banana, coffee, tea and other crops grown by households. For wage employment and marketing,
data was collected on the amount of time spent by adult members in physical, management and
marketing activities. This was complemented by further probing as to the number of days per
week and the average number of hours per day worked by each member on a particular activity.
The working time was capped at 8 hours per day and 6 days per week. The total labor days
worked for the year was then obtained by multiplying the number of hours worked by the number

of days worked times 12 months.

The farmers’ organization questionnaire collected information on general FO characteristics; FO
support (external and internal) and linkages; tension containment tool; and capacity performance
index. Farmers’ organization questionnaire discussions with avocado farmers in most of the
farmer groups complemented the household survey. The farmers were interviewed with a

structured questionnaire.

The Adoption Pathways Project (APP) collected both household level and individual detailed
gender disaggregated data in September-November 2013 for approximately 540 households from
three counties in Eastern Kenya — Tharaka Nithi, Embu, and Meru and two counties in Western
Kenya — Bungoma and Siaya. Two sets of semi-structured questionnaires were administered to

each household i.e. a household level questionnaire administered to both wife and husband
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whenever it was possible, and an individual level questionnaire administered to husband and wife
separately but simultaneously to avoid response contamination. Key socio-economic data
collected included: age, gender and education level of household heads; family size; household
wealth indicators (livestock, farm size, and other physical assets); social networks, including
membership of avocado farmers’ organizations; meeting attendance, the number of traders the

respondent knew in his/her vicinity.

Information at the village level was also collected including visit of extension officers, distance to
the nearest market, water source, proportion of total annual labor contribution by females in the
household to plowing, planting, weeding, harvesting and threshing) for all crops produced by the
household. The survey instrument also collected information on household food security using the
Household Food Insecurity Access Scale (HFIAS) module which is an updated version of the
United States Household Food Security Survey Module widely used in developing country
context (see appendix 3, Table A10 for food security questions). The individual level information
collected relates to four of the five domains of empowerment specified in the Women
Empowerment in Agriculture index (WEAI). These domains include production, resources,
income, and leadership, using questions adapted from the standard WEAI questionnaire (Alkire et
al., 2013).

1.10 Contribution of the thesis

Overcoming smallholder commercialization barriers is largely considered critical to any long-
term development strategy to reduce poverty and hunger. This thesis contributes towards the
design of better agricultural policies that could improve smallholder market linkage and food
security in a number of ways. First, the study provides empirical evidence from Kenya on
smallholder avocado contract farming through an in-depth investigation of the determinants and
differentials in production outcomes. Avocado production has market, economic, and nutritional
potential to stimulate rural development and improve smallholder welfare. However due to the
fruit’s perishability and market demand for traceability and certification, profitability from

production depends highly on contract farming. Although there is a considerable amount of

19



literature on contract farming, there is no evidence of rigorous gap analysis in various production

indicators for contract and non-contract farmers for the avocado value chain.

Second, the study contributes to gender, agriculture and labor literature empirically by analyzing
gender patterns in labor allocation to avocado production in Kenya under contract and
noncontract scenarios as well as to other economic activities. While there are some previous
studies on avocado production in Kenya (Oduol et al., 2014; Gyau et al., 2016; Omolo et al.,
2011), little is known on how various exogenous factors affect gender roles in avocado production
and trade-offs made with other economic activities. We also estimate participation and intensity
of time use decisions as a two stage decision processes for males and females. Previous studies
(Fafchamps and Quisumbing, 2003; Schindler 2008; Palacios-Lopez et al., 2015) documented
gender patterns in time allocation using models that assumed the same exogenous factors
influenced both participation and intensity of time use decisions. This is a rather strong and
unappealing assumption which does not hold true in most cases. This study provides evidence that
the two decisions are separate and can be influenced by different factors. Other studies (Kiriti and
Tisdell 2002; Eerdewijk and Danielsen 2015) used multiple regression and descriptive analysis

which only provides information on participation and not the intensity of time use.

Thirdly, our study contributes to gender and food security as well as agricultural literature by
providing empirical analysis of the relationship between women’s empowerment and food
security using a subjective measure of food security. Although other studies have assessed the
impact of women’s empowerment on food security (Malapit and Quisumbing, 2015 and Srabon et
al., 2014), the use of subjective measure provides a better assessment of food security since it
captures both the physical and psychological aspects of food insecurity (Deaton, 2010). Using
women’s empowerment in agriculture A-WEAI methodology, we provide evidence of domains in
which rural women are disempowered and channels through which women’s empowerment

affects food security.
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Lastly, the study incorporates econometric strategies that control for potential endogeneity and
non-linearity of the women’s empowerment variable. We demonstrate that failing to control for
endogeneity may lead to biased conclusions of the effect of women’s empowerment on food
security. We also show that not correctly accounting for non-linearity of the empowerment
variable may lead to overestimating the true impact of women’s empowerment on food security.
Furthermore, we illustrate that in the absence of relevant instruments for the individual women’s
empowerment variables, generating instruments through heteroscedastic errors is a robust

alternative that can be exploited for model identification.

1.11 Organization of the thesis

The thesis is organized into five chapters. Chapter one is the introduction that outlines the
motivation of the thesis, the aim, relevance to literature, conceptual framework, an overview of
the methodological approaches, data and contribution of the thesis. Chapter two presents the first
essay and addresses the first objective of the thesis. Chapter three presents the second essay and
addresses the second objective. Chapter four presents the third essay and addresses the third

objective. Finally, chapter five presents summary, conclusions and policy recommendations.
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CHAPTER TWO: SMALLHOLDER AVOCADO CONTRACT FARMING IN KENYA:
DETERMINANTS AND DIFFERENTIALS IN PRODUCTION OUTCOMES

2.1 Introduction

Following liberalization of agricultural markets in the 1970’s, contract farming developed as the
mechanism through which smallholders could be integrated into rural development initiatives.
Since then, research has been focused on investigating the two facets of determinants and welfare
impact of smallholder participation in contract farming. There have been divergent views on the
welfare impact of contract farming with proponents arguing that contract farming ensures self-
sustained development owing to its potential in addressing several market constraints
simultaneously (Bolwig et al., 2009; Prowse, 2012), while those with contrary view are skeptical
of contract manipulation by large agribusiness firms to the detriment of smallholder farmers due
to the unequal bargaining power and marginalization of women farmers with limited or no access
to land (Guo et al., 2005).

Notwithstanding these concerns, there is an upward trend in contract farming schemes in
developing economies. This upsurge can be attributed to demand and supply side factors. Demand
side factors include population growth, urbanization and rising income which has propelled
changes in consumer taste and food preferences for a more balanced diet. These changes have
also increased the demand for fresh fruits and vegetables. Supply side factors on the other hand
encompass political and economic aspirations of African governments to develop backward
linkages towards smallholder agricultural commercialization especially in non-traditional exports
like fruits and vegetables (Da Silva, 2005).

Avocado production in Kenya presents an interesting example of non-traditional exports that has
economic and market potential that could be used to diversify the rural agriculture sector and
improve the welfare of farmers. The rising global demand for the fruit underscores a vital
opportunity for smallholder farmers to improve yields and exports to meet the growing market
demand. The profitability of avocado exports and remaining afloat in the competitive global
market however depends on the quality of fruits export. Buyers in the export market prefer a clean

and sound quality avocado that is free from damage and skin defects (HCD, 2016).
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The increase in demand for fresh products also comes at an economic cost of stringent rules of
certification to ensure food quality and consumers safety. Fruits that meet quality and other
requirements fetch premium prices while those that do not meet the requirements are either
blocked from entering the European market or the fruits remain on the shelves unsold if they
managed to enter the market (HCD, 2016). These rules and regulations have tightened the value
chain and increased transaction costs, both factors which threaten to exclude smallholders from
the export chain. Most governments have responded to these changes by designing policies and
strategies to remove blockages that constrain smallholder productivity and competitiveness.

In Kenya for instance, the Kenya National Agribusiness Strategy (KNAS of 2012) was
formulated to identify and remove bottlenecks that limit or threaten to exclude the vast majority
of smallholder farmers from the agricultural value chain (Republic of Kenya, 2012). The strategy
proposes how the agribusiness sector can enhance the realization of Kenya’s vision 2030 annual
economic growth rates of 10 percent from 2012. Contract farming has been identified as a pivotal
component of the agribusiness sector strategy for value addition of agricultural products and the
means of making the elusive dreams of smallholder entry into the global market a reality.

Contract farming can be defined as an oral or written agreement between the exporter and the
farmer specifying conditions of production and marketing (Rehber, 2007). In this specific case, a
smallholder avocado contract farmer is one who has at least two or more Hass or Fuerte avocado
trees cultivated and marketed with support measures from local firms or exporters as specified in
the contract. A non-contract smallholder avocado farmer on the other hand cultivates

independently and sells to any available buyer.

2.1.1 Statement of the problem

Although there is a huge potential for avocado sector growth in Kenya, the increasing wave of
traceability and standardization of the country’s avocados to the largest importer, the EU, may
thwart the realization and growth of this promising sector. In the study area, very few avocado
farmers reported to be global gap certified, meaning that a substantial portion of smallholders

without gap certification may be excluded from participating in the export value chain. The most
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viable option for majority of these smallholders to be co-opted in the food safety and quality
value chain is through contract farming. Producing the fruit with the input or advice from the
exporter will enable farmers to increase avocado yields while ensuring quality with ready market

to sell the fruit, thus accruing maximum benefits from avocado production.

The general literature and various studies on Kenya have sought to investigate factors that
influence smallholder participation in contract farming. However, previous studies, (see for
instance Wainaina et al., 2012; Mwambi et al., 2013; Warning and Key, 2002; Birthal et al., 2008;
Man and Nawi, 2010) did not investigate differences between contract and non-contract
smallholder farmers in avocado production outcomes. Production outcomes such as quality and
quantities of avocados produced and sold are indicators that show the productivity, efficiency and
competitiveness of smallholder avocado production. These outcomes are also planning
instruments that could be used to improve avocado production, project new markets and the
overall sector’s growth rate. Increase in avocado production and volume of sales while
maintaining avocado quality, increases farmer’s income and improves their welfare. The quality
and quantities of avocados produced and sold are indicators that demand driven growth in
avocado will create employment opportunities and increase the income of rural households.
Investigating differences between the two groups in these production outcomes and identifying
underlying factors for these differences therefore provide important additional information for

policy intervention.

Against this backdrop, this essay contributes to existing literature on contract farming by firstly,
analyzing factors influencing smallholder participation in avocado contract farming for which
there is a dearth of information; secondly we use a framework that empirically analyze factors
explaining differences in quality and quantities of avocado harvested and sold by contract and
non-contract farmers taking into account selectivity bias that could result in overestimation of
contract effect. To the best of our knowledge empirical evidence of such analysis in contract
farming is scarce. Lastly, findings from this study have important policy implications on how
smallholder avocado farmers could reap maximum benefits from production through contract

farming given the current high local demand and export potential of the fruit.
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2.1.2 Research questions

The study addresses the following questions:

1) What factors influence smallholder participation in avocado contract farming?

i) To what extent do quality and quantities of avocados harvested and sold by contract and non-
contract smallholder farmers differ?

iii) What policy options can be put in place to enhance smallholder participation in avocado

contract farming?

2.1.3 Study objectives

The overall objective of this essay was to analyze smallholder avocado contract farming and to

investigate the determinants and differentials in outcomes between contract and non-contract

farmers. This is operationalized in the following specific objectives:

i) To investigate factors influencing smallholder participation in avocado contract farming.

i) To assess the extent to which quality and quantities of avocados harvested sold by contract
and non-contract smallholder farmers differ.

1ii) To make policy recommendations for improved participation in contract farming.

The rest of the essay is organized as follows: Section 2.2 presents theoretical and empirical
literature on contract farming. Section 2.3 presents methodology and data. Section 2.4 present

results and discussion while section 2.5 presents summary, conclusion and policy implications.

2.2 Literature review on contact farming

2.2.1 Section overview

This section reviews theoretical and empirical literature on the determinants of smallholder
participation in contract farming. Subsection 2.2.2 presents theoretical literature on contract
farming; subsection 2.2.3 provides empirical literature review on participation in contract

farming; while subsection 2.2.4 presents a summary of literature.
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2.2.2 Theoretical literature on contract farming

The popularity of contract farming schemes in developing countries is attributed to the private
sector oriented growth strategy of Structural Adjustment Programs (SAPs) in the 70’s. Contract
farming was an institutional framework which transformed rural agriculture by linking
smallholders to export market through the private sector. The theoretical basis of contract farming
is explained through Transaction Cost Theory from the New Institutional Economics (NIE)
school of thought. Coase (1937) seminal presentation which laid out the framework for this
school of thought posited that all business transactions involve costs which are mainly caused by
uncertainty and asymmetric information. These two factors are interrelated and are mostly
present in rural areas where market failure is pervasive. Hence contract farming serves as an
effective mechanism in reducing overall cost of farm production, risk reduction and market
uncertainty (Bijman, 2008). Since smallholder farmers in developing countries are faced with
pervasive market failure, analysis of smallholder contract participation incentives requires models
that incorporate both consumption and production decisions simultaneously as well as transaction

cost due to market failure (De Janvry et al., 1991).

2.2.3 Empirical literature review

Contract farming has been criticized on grounds that it leads to social differences among farmers
and causes increased concentration of land ownership, which leads to loss of independence for the
growers (Echanove and Stefen 2005). There is however, a wider appeal in use of contract farming
as a tool for integration of rural farmers in the value chain. Hence, there are a number of empirical
studies advocating for the primary facet of contract farming: participation incentives, since

contracts smallholders may differ in economic and social endowments.

Research by Warning and Key (2002) in Senegal to identify why smallholder farmers engaged in
peanuts contract farming demonstrated that honesty played a significant role in smallholders’
participation decision. Their analysis, which used probit model, also indicated that the value of
agricultural assets influenced contract participation. In the same vein, Birthal et al., (2008) used a
logistic regression model to analyze factors which encourage and/or hinder farmers’ participation

in dairy and vegetable contract farming in western state of Rajasthan, India. The authors found
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that endowments of land, educational attainment, experience, dairy stock, and access to nonfarm
income sources influenced farmers’ decision to participate in contract farming. Although Warning
and Key, (2002) and Birthal et al., (2008) investigated farmers’ participation incentive in contract
farming, they did not however explore factors that may explain differences in production
outcomes between contract and non-contract smallholders. This essay provides such analysis and

factors that explains these differences.

Man and Nawi (2010) used factor analysis to identify why smallholder farmers engaged in fruits
and vegetable contract farming in Peninsular Malaysia. The authors found that access to inputs
and indirect market benefits, access to marketing information and technology transfer practices,
were significant factors explaining contract participation. Using logit regression analysis,
Wainaina et al., (2012) investigated factors that influenced smallholder participation in
commercial poultry production in Nakuru County, Kenya. They found that male farmers
dominated poultry contract farming and that farmer’s risk attitude, distance from the main road,
gender of the farmer, farm and non-farm income significantly explained contract farming

decision.

Likewise, Mwambi et al., (2013) used probit regression analysis to investigate the determinants of
smallholder participation in avocado contract farming in Kandara District, Kenya. The authors
found that education, agricultural group membership, credit access, the quantity of productive
Fuerte and Hass trees ownership, price of Fuerte and Hass significantly influenced contract
participation. In Nepal, Kumar et al., (2016) used logistic regression analysis to investigate factors
that prompted farmers’ participation in lentil contract farming in a predominant smallholder
context. Their results revealed that village location, household and firm sizes, mobile network
connections and caste and were major determinants of farmers’ participation in contract farming.
Like previous authors, Man and Nawi (2010), Wainaina et al., (2012), Mwambi et al., (2013) and
Kumar et al. (2016) did not analyze differences in production outcomes between contract and

non-contract smallholder farmers on which this essay focuses.
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In Indonesia however, Cahyadi and Waibel, (2013) investigated why smallholders participated in
a contract scheme with a private oil palm corporation. The authors further explored differences in
several performance indicators related to oil palm cultivation and production between contract
participants and non-participants through descriptive analysis. The authors found that contract
farmers were different from non-contract farmers in input per hectare usage, yield of plasma plot?,
received price, and share of oil palm to total net income. The probit analysis of participation
indicated that migrant status, age of household head, size of plot and year the farm was

established significantly explained farmer’s participation decision in contract farming.

In the same vain, Tatlidil and Akturk (2004) used analysis of variance technique to analyze
difference between tomato contract and non-contract growers in various indicators such as
amount of seedlings used, value of fertilizer and chemical, irrigation, labor and machinery usage
in Biga District of Canakkale Province Turkey. The results revealed a statistically significant
difference between contract and non-contract farmers in the amount of seedlings, fertilizer and
labor used in production. Although the studies by Cahyadi and Waibel, (2013); Tatlidil and
Akturk (2004) provide useful insight into differences in production outcomes between contract
and non-contract farmers, the use of simple statistics for analysis do not provide rigorious and
causal information. Besides there are possible statistical estimation issues like selection bias and

other individual characteristics that have to be controlled for.

This essay builds on Cahyadi and Waibel (2013), Tatlidil and Akturk (2004) by analyzing
determinants of smallholder avocado contract farming and differentials in production outcomes

between contract and non-contract farmers in Kenya.

2.2.4 Summary of literature review
Contract farming literature is mostly anchored on the theoretical framework of transaction cost
posited by the New Institutional Economics theory. It is recognized as an institutional response to

market failure. Given that smallholder farmers mainly face high transaction cost in accessing

2 An oil palm plot cultivated by the smallholder with support measure from the oil palm company as specified in the
contract.
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market information and access to market, modelling the household economy requires a non-

separable agriculture household model that incorporates transaction costs.

The above literature review indicates that the following factors influence participation in contract
markets: farm/plot size (Kumar et al. 2016; Cahyadi and Waibel, 2013); education of farmer
(Mwambi et al., 2013; Birthal et al. 2008); farmer’s honesty and value of agricultural assets
(Warning and Key, 2002); experience, endowments of land, dairy stock (Birthal et al., 2008);
nonfarm income (Wainaina et al. 2012; Birthal et al. 2008); distance from market (Wainaina et al.
2012; Kumar et al., 2016; Guo et al. 2005); specialization and commercialization accompanied by
government support (Guo et al. 2005); marketing information, market assurance, technology
transfer, access to inputs (Man and Nawi, 2010); farmer’s risk attitude, gender of farmer, farm
income (Wainaina et al., 2012); credit access, agricultural group membership, number of
productive Fuerte and Hass trees ownership, price of Fuerte and Hass (Mwambi et al., 2013);
household size, caste, and mobile phone connectivity (Kumar et al., 2016); migrant status, and
age of household head (Cahyadi and Waibel, 2013).

The studies have mainly used - binary - probit or logit models to estimate contract participation
decision. Although contract farmers may differ from their non-contract counterparts in some socio
economic characteristics (Cahyadi and Waibel, 2013), the literature shows that there is a dearth of
research in this area. Our study positions itself to address this research gap by investigating
underlying factors that explain difference in quality and quantities of avocados harvested and sold
by contract and non-contract farmers through a counterfactual decomposition analysis, while

paying special attention to unobserved heterogeneities that may exist between the two groups.

2.3 Methodology

2.3.1 Section overview

This section presents the methodology used in this essay. Subsection 2.3.2 presents theoretical
underpinnings, subsections 2.3.3 and 2.3.4 presents empirical models for factors influencing

smallholder participation in avocado contract farming and the differences in production outcomes
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between smallholder contract and non-contract farmers respectively. Subsection 2.3.5 presents

variable definition and measurement.

2.3.2 Theoretical underpinnings for participation in contract farming

The theoretical framework adopted for this essay is based on the non-separable agriculture model
that incorporates transaction cost into the household utility maximization model (Singh et .al.
1986). The farmers’ decision to participate in contract farming can be modelled as a utility

maximization problem defined as:

u=u(ncal1,z" (2.1)

Where U is the utility,C", C?, land Z" are market purchased goods, farm produced goods,
leisure time and household characteristics. The household maximizes utility subject to time

constraint T allocated between contract farming L, (z) , off-farm work L, and leisure |

T=L.(r)+ Ly +I (2.2)

The household faces a production function g that is concave and twice differentiable consisting
of vector of inputs (X) that is conditional on contract participation (z), farm labor dedicated to

contract farming, contract participation and production technology characteristics (E).

q=0d(X(z),L(2),7,E) z=0 (2.3)

The utility function is subject to a budget constraint as specified by equation (2.4). Relaxing the
assumption of perfect market, transaction cost is incorporated into the budget constraint through
shadow prices.

pP’C+(t+p"-p)C"=p'g—wX(z)+W"L, —(t"—p" +p°)q"+Y (2.4)

Where p°and p" are endogenous shadow price and market price respectively, C=C" +C*®
represents total consumption of purchases, t° and t denote transaction costs in purchase and
sales of commodities respectively, g=0g°+q" denotes total crops produced for consumption and

marketing, w and W" are price of inputs and off-farm wage earned respectively, and Y denote

other transfers received by households. Assuming an interior solution, the optimal conditions for
30



contract participation are determined by the Kuhn-Tucker first order conditions (see derivation in

Appendix 1).

2.3.3 Empirical model for smallholder participation in avocado contract farming

Avocado contract farming model can be derived from the first order condition from equation 2.4
defined in equation Al.7c (see Appendix1l). Based on theoretical and empirical review of
literature, the study hypothesizes that smallholder participation in contract farming is influenced
by training in avocado agronomy. Other factors such as household characteristics (age, education
level, gender of farmer and household size); agriculture as main occupation; physical and
financial assets (such as number of Hass and Fuerte trees owned, value of assets, off-farm income
and land ownership); social capital (includes frequency of attendance in avocado meetings and
trust in other people); hired labor and transaction costs proxied by cost of marketing avocados,
information on avocado production and marketing are also important covariates that influence
contract farming (Coase, 1937; Mwambi et al., 2013). The contract participation model can thus
be specified as:

=F(H,,A.T,S.: B)+¢ (2.5)

where participation (P) is the dependent variable equal to one if the farmer participates and zero
otherwise, i denotes a farmer, and a nonlinear function F(.)is a vector of covariates that include
household characteristics (H), physical and financial assets (A), transaction costs (T) and social
capital (S). B is a vector of parameters to be estimated and ¢ is the stochastic error term assumed
to be normally distributed. Both logit and probit models are standard binary dependent variable
models for estimating probability. The probit model however has the attraction of being

motivated by a latent normal random variable that lies between —o and SX, such that the area

under the curve represent the probability of participating in avocado contract farming (Cameroon
and Trivedi, 2005). The functional form of the probit model based on the standard normal

cumulative density function is specified as:

F(BX,)= j —exp(——)dz (2.6)
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Where z is a standardized normal variable and exp is the base of the natural log. The parameters

of the probit model are estimated by maximum likelihood technique.

2.3.4 Decomposition framework

Decomposition analysis aimed at identifying and quantifying the influence of various factors to
changes or differences in mean outcome is attributed to the pioneering work of Solow (1957).
Solow’s growth accounting approach quantified the contribution of labor, capital as well as the
unexplained portion known as Solow’s residual or total factor productivity to changes in
economic growth in the United States. Since then, labor market and wage discrimination literature

have extensively used the Oaxaca-Blinder (OB) decomposition model.

The threefold (OB) decomposition technique which emanated from the seminal work of Oaxaca
(1973) and Blinder (1973) assumes a linear relationship and gives the mean difference in
outcome. The mean difference further partitions the overall gap into endowment, coefficient and
interaction effects. The endowment effect is a component of the overall gap that is due to
differences in observable characteristics such as age, gender or productivity. The coefficient or
unexplained portion is due to differences arising from returns to endowment and the interaction
effect is due to the simultaneous change of endowment and coefficient effects. Although the OB
decomposition technique is widely used in empirical studies to establish gaps in various
phenomenon, the methodology has been criticized for not addressing the index number problem
(the question of whether the gap is considered from the view point of contract or non-contract

farmers) and also for not accounting for the possibility of selection bias.

Neumark, (1988), Oaxaca and Ransom, (1994) and Cotton, (1988) focused on the solution to the
index number problem along separate lines. Neumark on one hand extended the Oaxaca
methodology by deriving an alternative estimator of wage based discrimination which is based on
the assumption that within each labor category, the underlying utility function is homogenous of
degree zero with respect to labor inputs from each category. Appleton et al., (1999) however
cautioned that although Neumark’s decomposition has an advantage over Oaxaca’s methodology

in its solution to index number problem, it should be interpreted with some caution since it is not
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clear whether the pooled coefficients will in fact be a good estimator of the nondiscriminatory
wage structure. Furthermore, there is no evidence that the zero-homogeneity restriction on
employer preferences is valid. Jann (2008) also suggested that the decomposition technique
proposed by Neumark may cause distortion of the decomposition estimates as a result of residual
group difference spilling over into the slope parameters of the pooled model. Ways of addressing
the selectivity problem as suggested by Neuman and Oaxaca (2004) is discussed later in this

section.

Other decomposition of distributional parameters besides the mean such as quartile (Machado and
Mata, 2005) and variance (Freeman 1984) have been proposed. However, analysis beyond the
mean poses several econometric and methodological challenges. There are also other non-
parametric method of decomposition that could be used such as one proposed by Machado and
Mata (2005). This method however involves a number of assumptions and computational
complexities. The limitations of other decomposition methods spelt above make the use of

Oaxaca-Blinder (OB) technique more appealing for this study.

Recent studies by Fortin et al. (2010) and Sloczynsk (2012) have demonstrated that
decomposition can be constructed within the framework of potential outcome model (Rubin,
1974). Following Fortin et al. (2010), we construct a counterfactual framework for a population of

avocado farmers indexed by 1 =1,...,N distributed into two mutually exclusive groups denoted by
a binary variable p, where (P, =1) if a farmer participates in contract farming (treatment group)
and (R =0) for non-participation (control group) and an outcome variable Q,, (quality and
quantities of avocado harvested or sold). Thus for individual i, when (P, =1) we observe Q, and
when (P, =0) we observe Q,,. The observed potential outcome is specified as:

Q, =PQ+(1-P)Q, (2.7)

The OB mean decomposition is based on a linear potential outcome model that allows regression

coefficients to vary across the two groups.
Qip = X 'ﬂ+8ip Where E[‘C"ip | Xi’ pl] :O p E{O,l} (28)
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From equation (2.8), the mean difference in quantity harvested or sold by contract and non-
contract farmers can be separated into differences due to; i) X 's (observable characteristics), ii)
f's (returns to endowment) and iii) & (unobservable) depending on a simple counterfactual®. This

type of counterfactual distribution helps us decompose differences in quality and quantities for
both contract and non-contract farmers. The mean quality and quantities of avocado harvested and

sold can be decomposed as follows:

E[Qi | P; =1]- E[Qi | P; =0]= E[Xi | b; :1]ﬁ1_ E[Xi | P; 20]131
=E[X [ p =18 —EDX; | p, =015, + E[X; | p; =015, — E[X; | p, =015,
:(E[Xi | Pi :1]_ E[Xi | pi :O])ﬂl + E[Xi | P :O](ﬂl _ﬂo) (2-9)

exp lained unexp lanned

The explained component in (equation 2.9) is due to differences in endowment and the
unexplained effect due to differences in returns to endowments. Sloczynsk (2012) has shown that
the unexplained component of the OB decomposition can be expressed as the population average

treatment effect of the treated (PATT) in treatment literature.
E[Q | p =11-E[Q | p; =01= (EL[X; [ p; =1 - E[X; [ p, =0 4, + E[X; [ p, = 01(, - /%)

= E[Q, ~ Qo | p, =1 +{EQ, | p =1~ E[Q, | p, =0T}

= Tparr H{E[Qo [ P =1 -E[Q, [ p; =0} (2.10)
Where 7., (unexplained component) and “selection bias” represent the magnitude to which the

control group (0) and the treated group (1) are on average different (explained component).
According to Fortin et al., (2010) major assumptions necessary to support the understanding of

OB result within the treatment framework include: i) Ignorability (conditional independence)

indicated by p, L Q,,,Q, | X; which states that the returns to observables are the same for both

groups after controlling for observable characteristics. ii) Overlapping support given by

3 For the decomposition to follow partial equilibrium approach, we restrict our counterfactual to a simple
counterfactual treatment in that the only alternative state of the world for contract farmers would be the return
structure for non-contract farmers and vice- versa. This assumption rules out the existence of a third counterfactual
for both groups.
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pr(p, | X, =x) <1forall x ensures that nothing in the error terms or observed factors is attributed

to selection into any of the groups being compared.

2.3.5 Empirical model for differences in avocados quality, quantities harvested and sold by
contract and non-contract farmers

Following the decomposition framework above, the Oaxaca-Blinder decomposition framework is
used to estimate differences in production outcomes between contract and non-contract farmers.
The production of high yield and quality avocado requires good crop management of fruit disease
that destroys avocado quality, soil enrichment and production practice. Based on empirical
literature review, the essay hypothesizes that, farmers’ agronomy knowledge in fertilizer and
pesticide application, frequency of pruning, record keeping on input used in production explain
differences in production outcomes between contract and non-contract farmers (Cahyadi and
Waibel, 2013; Tatlidil and Akturk, 2004).

The quantities of avocados sold and harvested are linear in parameters and thus can be modelled
using the linear regression model. The quality of avocados sold is a binary variable and as such
the linear probability model (LPM) is used. The LPM is one of the most popular models used in
the social sciences to model binary outcomes. Several authors have pointed to interpretation and
computational simplicity of the LPM compared to non-linear models (Betts and Fairlie, 2001).
Wooldridge (2010) advised the use of LPM when the goal is estimation of inference. Maddala,
(1983) however criticized the model on grounds that the disturbance of the LPM are
heteroscedastic therefore OLS is not efficient. Moreover, the predicted values which reflect
probabilities are not constrained to the unit interval and also the normality of the error term is not

valid, therefore, non-linear procedure which is more efficient than least squares should be used.

Angrist and Pischke, (2008) indicated that with a larger sample size the sample moments would
be approximately normally distributed. The authors further iterated that because the underlying
data generation is typically unknown, the choice of model whether logistic, probit, or LPM can
only be assumed as an approximation. Friedman et al., (2009) also stated that these violations

themselves do not guarantee that the LPM approach will not work, and in fact on many
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occassions it gives similar results to more standard linear methods for classification. The criticism

against the LPM is so far debatable.

The regression equation modelling the relationship between quantities of avocados harvested and
sold by farmer i (Q.) and explanatory variables for both contract and non-contract farmers

follows from the standard OB decomposition of wage differences equation which is specified as:

px +¢ ifc
INO. = :
"Q {ﬁoxo +g, ifnc (2.11)

Where ¢'s are error terms assumed to be normally distributed while ¢ and nc denote contract

and non-contract. From equation (2.11) the difference or gap in quality and quantity of avocado
produced and sold (Q, —Q,.) for contract smallholders Q,and non-contract can be decomposed

into three parts as follows:
60 _anc = (Yc —Ync)ﬂnc + Ync (ﬂc _ﬂnc) + (Yc —Ync)(ﬂc _ﬂnc) (212)

=AHATA

The standard OB decomposition is explained from the viewpoint of the disadvantaged group, in
this case, non-contract farmers. Following Jann (2008), this difference can be thought of as being
due in part (Ao) to difference in endowment between contract and non-contract farmers weighted
by the coefficient of non-contract farmers. (Ao) seeks to explain by how much the mean quality
and quantities of avocados produced and sold by non-contract farmers will increase or decrease if
they were given the endowments of contract farmers. (A1) measures the coefficient or returns
effect weighted by the endowment of non-contract farmers and measures the outcome of non-
contract farmers if their endowments were rewarded as contract farmers and (A>) is the interaction
effect which measures the simultaneous effect of both difference in endowment and returns to

endowment. The mean gap between contract and non-contract farmers can be denoted as:

Gap = E(Qc) - E(an) = E(Qc)lﬂc - E(an)'ﬂnc (213)
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Where s are estimates of the group specific regression of equation (2.11). We assume that

E(s,)=0and E(g,.) =0.

The standard OB decomposition can be estimated using ordinary least squares (OLS) estimation
technique. The decomposition framework in equation (2.10) however suggest plausible
econometric issues such as selectivity bias that leads to biased and inconsistent OLS estimates.
For instance, there may be some unobservable factors that influence farmer’s self-selection into
contract farming that may also be correlated with the quality and quantities of avocados harvested
and sold. This selection bias can be controlled for using the inverse Mills ratio IMR, (Wooldridge,
2002). The ratio is calculated from the probit model and added as an explanatory variable to the
quality and quantity equations for both contract and non-contract farmers. Thus we assume that in
addition to the out-put model equation (2.11), there is an additional model that determines

participation in contract farming given by:
Y =Z5+, (2.14)

Where Y. is a latent variable related to participation in contract farming, Z is a vector of

covariates related with the associated parameter vector 6 and v is an error term that is normally
distributed (0,0,) . Normalizing the variance v, =1, the correlation between v, and & in the
quantity equation is measured by y. Thus the probability of participation in contract farming is
given by:

Pr(Y; >0) = Pr(v, > Z,6) = D(Z,6) (2.15)
Where ®(.) is the standard normal cumulative distribution function (CDF). Combining the

participation and output equation gives the expected quality and quantities of avocados harvested

and sold by a farmer observed to participate in contract as:
EQ |Y|* >0)= Xiﬁ"‘ E(s v, > Zi'5) = xiﬂ"'m'. (2.16)
Where 6= po, is the covariance between the two error terms, 4 =¢@(Z,8)/ ®(Z,5) is the inverse

Mills ratio and ¢ is the standard probability density function. The quantity and quality model can

now be specified as follows:
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:InQ, =X, 8 + 64 +¢, (2.17)
g, Is the zero mean residual. The inclusion of the inverse Mills ratio in equation (2.17) corrects

for selectivity bias and gives a consistent estimate of . However for the purpose of

identification, a variable which is expected to influence participation but less likely to affect
quality and quantities of avocados harvested and sold is excluded from the outcome equation. A
statistically significant coefficient of the inverse Mills ratio implies selection bias, while an
insignificant coefficient is an indication that selectivity does not result in significant bias. Hence,
equation (2.11) can be estimated using OLS without the Mills ratio. Neuman and Oaxaca (2004)
have shown that with adjustment in the quality and quantity equation, the decomposition equation

can also be amended to incorporate the selectivity term. This is specified as follows:

Q,— Q.. = X' (B~ Bre) + (X .= Xnc) B, + (6, Ac— O, Anc) (2.18)
Coefficient Endowment Selectivity

Where 6 is the estimate of po,, and A estimate of the mean IMR. The selectivity term captures

the selection effects contributed to the observed gap in quality and quantities of avocados

harvested and sold.

Definition of variables

The dependent variable is the participation decision which equals one if a household participated
in avocado contract farming and zero otherwise. For difference in participation between
smallholder contract and non-contract farming, the dependent variables are the mean difference in
quality and quantities of avocados harvested and sold. Avocados are sold per piece according to
traditional parameters such as size, shape of the variety and quality. Quality considerations
include color, external skin defects and maturity. Mature fruits are firm and have an oil content of
at least 15 percent. Based on these characteristics, avocados are placed into high, medium/normal
and low grade quality. Healthy, mature and good looking fruits are classified as high quality while
those with slight difference in shape or size but mature are placed in the medium/normal category.

Injured, diseased, discolored or immature fruits are placed in the low grade category.
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Exporters mostly prefer the high and medium quality grade. The high or normal grade quality
fetches a higher price than the low grade. Farmers were asked about the quantities of avocados
harvested, quality and quantities sold. Avocado quality was initially coded as a categorical
variable with 1 indicating high quality, 2 medium/normal quality and 3 low quality. Since both
high and medium/normal are usually purchased by exporters or supermarkets, the variable was
recoded as dummy variable. High and medium qualities were collapsed into one category and
given the value one to represent good quality avocados sold and zero as low quality. Quantities of
avocados harvested and sold are continuous variables measured as the total pieces of avocados

harvested and sold by farmers.

Independent variables

Based on review of literature, independent variables that influence smallholder participation in
contract farming as well as differences between contract and non-contract farmers are grouped as
indicated in (Table 2.1). These are: i) household characteristics; ii) physical and financial assets;
iii) Transaction costs and social capital and iv) agronomy knowledge (Cahyadi and Waibel, 2013;
Tatlidil and Akturk, 2004).
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Table 2.1: Definitions, Measurement of Independent Variable and Expected Signs

Variables Expected impact Literature source
Difference in
Participation | participation
H Household characteristics
Simmons et al.,(2005);
Cahyadi and Waibel
(2013); Kumar et al.,
Age of farmer (years) Positive Positive (2016)
Household size (no. of persons) Positive Positive Birthal et al., (2008)
Gender dummy (male=1) Positive Positive Wainaina et al., (2012
Birthal et al., (2008);
Simmons et al., (2005);
Wainaina et al., (2012)
Education level (years) Positive Positive Mwambi et al., (2013)
Main occupation of household
head (farming=1) Positive Positive Wainaina et al., (2012)
A Physical and financial asset
Warning and Key
Value of assets (Ksh) Positive Positive (2002)
Simmons et al.,(2005);
Cahyadi and Waibel
(2013); Kumar et al.
(2016); Birthal et
Land size (acre) Positive Positive al.,(2005)
Birthal et al., (2008);
Simmons et al., (2005);
None farm income (Ksh) Positive Positive Wainaina et al., (2012)
Number of productive Hass and
Fuerte avocado trees owned Positive Mwambi et al., (2013)
T Transaction cost and social-capital
Monetary costs of marketing
avocados (Ksh) Negative Positive Guo et al., (2005)
Received production & market
information (yes=1) Positive Positive Man and Nawi (2010)
Hired labor (yes=1) Positive Positive Begum et al., (2013)
Household member received
training in avocado production
year (yes=1) Positive Positive Begum et al., (2013)
Trust in other people (index) Positive Positive Wainaina et al., (2012)
Number of avocado group
meetings participated in the last 12
months Positive Positive Mwambi et al., (2013)
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K Agronomy Knowledge

Tatlidil and Akturk
Fertilizer and pesticide application (2004); Cahyadi and
rate (kg/tree) Positive Waibel (2013)
Tatlidil and Akturk
Grafting of trees (yes=1) Positive (2004)
Pruning of trees ( at least once a Tatlidil and Akturk
year =1: 0 otherwise) Positive (2004)
Record keeping on inputs used & Tatlidil and Akturk
production (yes=1) Positive (2004)

2.3.6 Data and descriptive statistics

This essay used household data collected by the Productive Employment in Segment Markets of
Fresh Produce (PRESM) project collected between November-December 2015 in Murang’a
County, Kenya. Tables 2.2-2.5 present descriptive statistics of variables used in the analysis. The
descriptive statistics gives comparison of the mean values of selected variables for a sample of
790 farmers. Among the three groups of farmers sampled, 266 had existing contracts with local
firms and exporters, 144 known as transition farmers were newly organized into groups to sign
contracts with SME’s and 380 farmers were without contracts.

Transition and non-contract farmers were classified as non-contract farmers and those with
established contracts as contract farmers. This grouping was necessitated by preliminary analysis
which indicated that transition and non-contract farmers had more commonalities in various
characteristics than contract farmers; and although transition farmers had formed groups, most of
them had not yet signed any contract agreements. Table 2.2 presents mean comparison test
results of quality and quantities of avocados sold by contract and non-contract farmers. Results
show that the two groups were significantly different in the three avocado production indicators.
Approximately 8,780 avocados were harvested by farmers while 7,777 pieces were sold.
Contract farmers however harvested and sold 10,832 and 9,820 pieces respectively while their non-
contract counterparts harvested and sold 7,738 and 6,739 pieces respectively. About 63 percent of
contract farmers rated their avocados as high or normal quality while this was true for 43 percent

of non-contract farmers.
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Table 2.2: Mean Comparison Tests Results of Quality and Quantities of Avocados

Harvested and Sold

Non-contract Contract All farmers
N=524 N= 266 N=790
Variables Mean SD Mean SD Mean SD T- stat
Quantity harvested 7,738.48 1183539  10,832.85  12327.26 8,780.36 12105.08  -3.74***
Quantity sold 6,739.09  8878.05 9,820.35 1183.31 7,777.91 1011.53 -4 75%**
Avocado quality 0.43 0.49 0.63 0.48 0.49 0.50 -5.35%**

*significant at 1%

Household characteristics

The characteristics of smallholder contract and non-contract avocado farmers in the sampled area

are presented in Table 2.2. The mean age of all avocado farmers was about 61 years, that of

contract farmers was 62.4 years while that of non-contract farmers was 60.6 years. The difference

in age was significant at 10% level. The mean age of farmers shows that avocado is mostly

produced by elder farmers. On average, households comprised of about four persons, with male

heads constituting about 79 percent. Farmers attained on average 8 years of education and 87

percent of them had farming as their major occupation. There was no significant difference across

the two sub samples in educational attainment and occupation.

Table 2.3: Mean Comparison Tests Results of Household Characteristics

Non-contract Contract All farmers
N=524 N= 266 N=790

variables Mean SD Mean SD Mean SD T- stat
Age of farmer (years) 60.55 1395 6244 1339 61.19 13.78  -1.82*
Gender dummy (Male=1) 0.77 0.42 0.82 0.38 0.79 0.41 -1.61
Household size (no of
persons) 3.59 1.84 3.67 1.77 3.62 1.82 -0.57
Education of household head
(years) 7.85 3.94 8.22 3.50 7.97 3.80 -1.30
Main occupation of
household head (farming=1;
0 otherwise) 0.87 0.34 0.88 0.33 0.87 0.33 -0.46

*significant at 10%
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Physical and financial assets

Mean test results from Table 2.3 shows that the value of asset and off-farm income was about
39,944.9 and 109,581.7 Kenyan shillings respectively. Avocado farmers owned about 2 acres of
land, 9 Hass and 5 Fuerte trees. A clear distinction was observed in the physical and financial
endowment of assets between contract and non-contract farmers. The total asset value of contract
farmers was at least twice as high as non-contract farmers. We however uncovered no significant
difference in the amount of non-farm income received by the two groups. Contract farmers owned
21 percent more acres than non-contract farmers and thrice as much productive Hass trees than
non-contract farmers. The t-test showed a weakly significant difference between contract and

non-contract farmers in the number of Fuerte trees owned.

Table 2.4: Mean Comparison Tests Results of Physical and Financial Assets

All
Non-contract Contract farmers
N=524 N= 266 N=790
Variable
Mean SD Mean SD Mean SD T-stat
Value of assets (Ksh) 29,431.7 731050 60,655.3 165330.0 39,9449 1137595 -3.67***
Non-farm income(Ksh) 108,513.6 240115.3 111,685.8 158,795.8 109,581.7 216,076.9 -0.19
Total land owned (acre) 1.96 1.82 2.37 211 2.10 1.93 -2.86%**
Number of productive
Hass tress 5.61 12.13 14.49 19.66 8.60 15.65 -7.82%**
Number of productive
Fuerte trees 4.71 9.07 5.83 8.46 5.09 8.88 -1.69*

*, *** Significant at 10% and 1%

Transaction cost and social capital

Table 2.4 presents t-test results for differences in transaction costs and social capital for contract
and non-contract farmers. The result shows that on average more contract farmers received
information on avocado production and marketing and had more household members trained in
avocado agronomy than their non-contract counterparts. Farmers on average spent 65 cents per
piece to market their avocados but contract farmers spent 8 times more than their non-contract
counterparts. They hired about 66 percent of labor for production while non-contract participants
hired only 43 percent of labor. Contract farmers were more frequent at avocado group meetings
than non-contract participants. Questions of farmer’s trust in other people were aggregated as an
index. The reasoning behind a possible association of trust and contract farming is that people,
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who in general trust that others will look after their interests, have fewer concerns about the risk
and uncertainty of entering contract agreements. The results however revealed no significant

difference between the two groups in trust and perception of other people.

Table 2.5: Mean Comparison Tests Results of Transaction cost and social capital

Non-contract Contract All Farmers
N=524 N=26 N=790

variables Mean SD Mean SD Mean SD T-stat
Transaction cost
Received information on prod. &
marketing (yes=1) 0.20 040 0.35 048 0.25 0.43 -4.48***
Household member rec. training in
avocado prod. year (yes=1) 0.23 042 0.74 044 040 0.49 -15.98***
Cost of marketing avocados
(Ksh/piece) 0.02 0.08 0.16 17.98 0.65 12.09 -9.98***
Hired labor (yes=1) 0.43 0.50 0.66 047 051 050  -6.14***
Social capital
Frequency of avocado meeting
attendance (no. in a year) 8.06 412 1285 12,15 1001 7.96 -4 71LFx*
Trust in other people (index) 0.57 0.13 0.58 0.13 0.58 0.13

***Significant at 1%

Agronomic knowledge

The mean test results indicated that more contract farmers received training in avocado agronomy
than non-contract farmers. On average avocado farmers applied approximately 4.7 kilograms of
manure and fertilizer, 79 percent of farmers did grafting, 61 percent pruned their trees at least
once a year while only 10 percent kept records on inputs used and production. There were
however some significant difference between contract and non-contract farmers in their
knowledge and application of avocado agronomy. Contract farmers applied on average 5.75 kg of
fertilizer and pesticide, while only 4.16 kg was applied by non-contract farmers. Eighty eight
percent of contract farmers grafted their avocado trees while this was true for only 75 percent of
non-contract farmers. The two groups also differed in the frequency of tree pruning and record

keeping on inputs used and production.
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Table 2.6: Mean Comparison Tests Results of Avocado Farmers’ Agronomic Knowledge

Non-contract Contract All farmers
N=524 N= 266 N=790

variables Mean SD Mean SD Mean SD  T-stat
Household member
received. training in
avocado production year
(yes=1) 0.20 0.40 0.35 0.48 0.25 0.43 -4.48%**
Fertilizer & pesticide
application rate (kg/tree) 4.16 2.54 5.72 1.92 4.68 2.46 -8.787***
Grafting of trees (yes=1) 0.74 0.44 0.88 0.33 0.79 0.41 -4, 52%**
Pruning at least once a
year (yes=1) 0.56 0.50 0.70 0.46 0.61 049  -3.737***
Record keeping on input
used & prod (yes=1) 0.07 0.25 0.16 0.37 0.10 0.30  -4.007***

***Significant at 1%

2.4 Empirical results and discussion

2.4.1 Section overview

This section presents findings and discussion of results. Subsections 2.4.2 presents regression
results for avocado contract farming adoption and subsection 2.4.3 presents decomposition results
of differences in production outcomes between contract participants and non-participants

respectively.

2.4.2 Regression results for avocado contract participation

This sub-section presents analysis of factors that influenced smallholder participation in avocado
contract farming. The essay used the binary probit model, whose coefficients and marginal effects
are presented in Table 2.7. Preliminary diagnostic test for multicollinearity showed that there was
no collinearity amongst variables. For the robustness of our result, robust standard errors were
used to control for potential heteroscedasticity. The probit model correctly predicted 87% of the
observed outcome with most variables showing high significance. Wald Chi sq. value of 126.55,
significant at 1 percent level indicated that our model fitted the data well. The Pearson or
Hosmer—Lemeshow‘s goodness of fit test returned a probability greater than Chi? of 0.8757.
Classification test of model sensitivity and specificity with a cut-off of 0.5 percent also showed a
high model fit.
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The average marginal effects from the probit model in Table 2.7 indicates that the age of the
household head, used as a proxy for experience in avocado production was positive and
significant, showing that as farmers grew older and gained more experience in avocado farming,
they become more confident to participate in contract farming. This result supports findings by
Bellemare and Novak (2016) who indicated that farmer’s age was important determinant of
contract participation for ten contracted crops across six regions of Madagascar. Wainaina et al.,
(2012) on the other hand found no significant relationship between farmer’s age and poultry

contract farming.

Mugwe et al., (2009) argued that using age as a crude proxy for experience may have a cohort
effect as changes in technology, information and risk attitude may affect the probability of
contract adoption of farmers in different age brackets. As such, findings of the effect of age may
not be conclusive. Household assets had significant and positive effect on the probability of
contract participation. Assets aid smallholders in production and hence increase their chances of
participating in contract farming. This finding corroborates the study of Warning and Key (2002)
who found a significant and positive effect of assets on peanut contract farming in Senegal.

Mwambi et al., (2013) however found no significant relationship for poultry farming in Kenya.

The results further indicated that the number of mature Hass trees owned significantly influenced
contract farming. Specifically, the result showed that an increase in the number of productive
Hass trees increased the chance of participating in contract farming by 0.5 percentage points. This
result can be explained by the fact that Hass is the most preferred avocado variety for export.
Reason being that Hass is less prone to pests and disease attacks and has a longer shelf-life
compared to Fuerte. As such, farmers with more Hass trees belong to a contract scheme as this
increases their chances of participating in the export market. The result for the number of Fuerte
trees was positive, but insignificant. This is probably due to the low export demand for Fuerte
avocados which may not provide adequate incentives for farmers to participate in contract

farming.
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Analysis further showed that hiring labor for avocado production and marketing was positively
correlated with avocado contract farming, suggesting that as more farmers join contracts, there is
a higher likelihood of hiring more workers. This is an indication that the sector could generate
employment by using family labor as well as hired labor. Monetary cost of transporting avocados
to market was a strong predictor of contract participation. A one percent increase in the cost of
marketing avocados increased the probability of participating in contract farming by 63
percentage points. The perishability of avocados coupled with the cost of transporting the fruit
probably explains why most non-contract farmers sell their avocados at the farm gate at relatively
lower prices. Hence, farmers who live in remote areas may find additional security in contract
farming (Wang et al., 2014). Participation could help them enjoy economies of scale rather than
transporting produce individually to the market or relying entirely on brokers. This finding is in
line with Leung et al., (2008) findings on rice contract farming in Lao PDR. Wainaina et al.,
(2012) however found that the distance to market reduced the likelihood of contract participation

for poultry farmers.

The frequency of meeting attendance in avocado group meetings significantly influenced contract
participation. Group membership plays an important role in contract farming. Most buyers prefer
contracting with group since monitoring of individuals within the group can be carried out by
group leaders which is more cost effective for them. Although being a group member is a
necessary step to contract participation, active participation in the group through meeting
attendance leads to more social interactions and group commitment to participate and upholding
contract agreements. This finding is consistent with literature on group association (Wainaina et
al., (2012). A member of the household receiving trainings in avocado agronomy and post-harvest
management was positively related to contract farming. This means that strengthening farmer’s
capabilities through training helps them produce quality and healthier avocados and the

opportunity to join the avocado value chain through participation in contracts.

As expected, the result showed that the acquisition of production and marketing information
increased the likelihood of smallholder participation in contract farming by 1.1 percentage point.
This suggests that acquisition of specialized information concerning fertilizer and pesticide

application, timing of harvest, management of product quality and other technical information are
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vital for enhancing avocado quality and better prices for farmers. Man and Nawi (2010) made
similar conclusion on access to information on production and marketing of vegetable contract
farming in Malaysia.

Table 2.7: Probit Regression of Factors influencing Participation in Avocado Contract
Farming

Maximum Likelihood Average
Estimates Marginal Effects

Variables Coef. SE P-value Coef. SE
Household characteristics
Age of household head (years) 0.010 0.005 0.026 0.002**  0.001
Gender dummy (Male=1) -0.112  0.134 0.403 -0.027 0.032
Household size (no. of 0.043 0.034 0.200 0.011 0.008
Education of household head
(years -0.001  0.017 0.962 0.000 0.004
Main occupation of household
(Farming=1) -0.146  0.177  0.409 -0.035 0.043
Physical and financial assets
No of productive Hass trees 0.022 0.006 0.000 0.005*** 0.001
No of productive Fuerte trees -0.002 0.007 0.817 0.000 0.002
Land owned (acre) 0.011 0.030 0.720 0.003 0.007
In total assets (Ksh) 0.028 0.056 0.621 0.007**  0.014
Non-farm income (Ksh) -0.005 0.019 0.812 -0.001 0.005
Credit constrained (yes=1) 0.003 0.153 0.984 0.001 0.037
Hired labor (yes=1) 0.003 0.001  0.000 0.001*** 0.000
Cost of transporting avocado to
market (Ksh) 2.609 0.896  0.004 0.631*** 0.211
Training, information and
social capital
Trust in other people (index) 0.176 0.402 0.661 0.043 0.097
Frequency of avocado meeting
attendance (no. in a year) 0.015 0.007 0.030 0.004**  0.002
Received information on
avocado production & marketing
(yes=1) 0.044 0.158  0.050 0.011**  0.038
House member received training
on avocado production (yes=1) 1.118 0.136  0.000 0.270*** 0.030
Constant -2.458  0.716 0.001
Number of observations 77
Wald chi2(18) 237.45
Prob > chi2 0.0000
Pseudo R? 0.3270
Pearson or Hosmer—Lemeshow ‘s test (Prob > chi2) 0.8647
Correct classification 82.03%

*, *x xxk Significant at 10%, 5% and 1%
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2.4.3 Results of Oaxaca-Blinder decomposition

The Oaxaca-Blinder decomposition was used to uncover the gap and its sources between contract
and independent farmers in quality and quantities of avocados harvested and sold. In addition to
household characteristics, physical and financial assets as well as other socio-economic variables
used in the probit analysis, farmer’s agronomic knowledge such as pruning and grafting of avocados,
fertilizer and pesticide application rate and record keeping were controlled for. This was done for both
the contract and non-contract farmers. For the decomposition analysis, non-contract farmers were
defined as the counterfactual group of interest from whose perspective the results were reported.
The OB decomposition is based on regression analysis that proceeds in two stages. In the first
stage, group specific regressions models were estimated for the production outcome variables
quality and quantities of avocados harvested and sold. In the second stage, mean values and
estimated parameters from the first stage regression were used for decomposition.

For robustness check, two different equations were estimated for each outcome. The OB equation
that accounted for selection and another that did not account for selection. In the first estimation,
the inverse Mills ratio was estimated from the probit model of participation and included in the
OB decomposition as an additional variable in the outcome equations to control for selection bias.
The coefficients of the inverse Mills ratio were however insignificant in the quality and quantities
of avocados sold estimates. In the quantities harvested equation, the inverse Mills ratio equations
showed a marginal significance for only the endowment component of the individual variable
contribution whiles the coefficient and interaction effects were insignificant. Even with the
marginal significance in the endowment variable, the signs of the coefficients were not intuitive.
We therefore proceeded to use the OLS estimator for the OB decomposition. For estimation

results accounting for selection bias, (see Appendix Table Al).

Table 2.8 presents results from the first stage OLS estimation that characterized the gaps in
quality and quantities of avocados harvested and sold. The three models for both contract and
non-contract farmers were significant at 5% with robust standard error estimated for robustness of
results. With respect to quantities of avocados harvested, Table 2.8 shows that household size,
education of the household head, the number of productive Hass and Fuerte trees owned land

size, non-labor income, fertilizer and pesticide application rate, frequency of avocado meeting
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attendance, information on production and marketing and grafting of avocado tree were
significant predictors of quantities of avocados harvested. However, information on production
and marketing, frequency of avocado group meeting grafting of avocado tree, non-farm income
and hired labor were significant only for contract farmer; although non-farm income and hired
labor showed marginal significance. On the other hand, the coefficient of land was positively
significant for non-contract farmers but showed no statistical significance for contract farmers.
This suggests the possibility of non-contract farmers allocating more land to avocado production
which could increase their quantities harvested. The insignificant effect of land on avocado
quantities harvested for contract farmers could be that they may have already allocated their lands

to avocado production.

In quantities sold, education of household head, the number of productive Hass and Fuerte trees
owned, hired labor, cost of marketing avocados, receiving information on avocado production and
marketing, grafting and pruning of avocado trees as well as fertilizer and pesticide application rate
were positive and significant determinants. Notable, for non-contract farmers, a one percent
increase in transport cost, reduced quantities of avocados sold by 2.5 percent. This result supports
earlier findings in Table 2.7 which revealed that cost of marketing avocados was a vital
determinant of contract participation. On the other hand, education, hired labor and grating of

avocado trees were significant only for contract farmers.

Results for the quality of avocados sold indicated that the age, gender and education of the
farmer, number of productive Hass trees owned, hired labor and fertilizer and pesticide
application rate were significant predictors. Specifically, the result highlights an inverse
relationship between age and quality of avocados produced and sold by contract farmers. And that
being a male contract farmer increased quality of avocados sold. Training was also highlighted as
an integral part of avocado quality. An additional household member of a contract farming
household trained in avocado agronomy increased the quality of avocados produced and sold by
15 percent. On the overall, household endowment in Hass and Fuerte trees, training in avocado
agronomy and their application and hired labor played a major role in quantities of avocados
harvested and sold while the demographic characteristics of the farmer along with training were

also important for avocado quality.
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Table 2.8: OLS Estimates of Avocado Quality, Quantities Harvested and Sold

Quantities Harvested Quantities Sold Quality Sold

Non- Non- Non-

Variables contract Contract contract Contract contract Contract

Age of household head 0.001 0.003 0.001 -0.002 0.007 -0.009***

(years) (0.004) (0.005) (0.006) (0.006) (0.002) (0.003)

Gender dummy (Male=1) -0.014 0.079 0.012 0.102 0.020 0.141*
(0.112) (0.143) (0.173) (0.193) (0.057) (0.084)

Household size (no. of 0.014 0.003 0.007 -0.027 0.010 -0.004

Persons) (0.026) (0.033) (0.040) (0.045) (0.013) (0.019)

Education of household

head (years) 0.023* 0.043*** 0.004 0.063*** 0.012* 0.020**
(0.013) (0.017) (0.020) (0.023) (0.007) (0.010)

Main occupation of

household (farming=1) -0.179 -0.047 -0.243 0.015 0.113 -0.094
(0.136) (0.172) (0.211) (0.231) (0.069) (0.100)

No of productive Hass

trees 0.028*** 0.016*** 0.026*** 0.019*** 0.002 0.001**
(0.004) (0.003) (0.007) (0.004) (0.002) (0.002)

No of productive Fuerte

trees 0.031*** 0.051*** 0.036*** 0.059*** 0.000 0.061
(0.005) (0.006) (0.008) (0.009) (0.003) (0.004)

Land owned (acre) 0.092*** 0.031 0.069* 0.032 0.026* 0.039
(0.026) (0.029) (0.0412) (0.039) (0.014) (0.017)

In total assets (Ksh) -0.009 0.035 0.009 0.019 0.007 0.002
(0.041) (0.037) (0.063) (0.050) (0.021) (0.002)

Non-farm income (Ksh) 0.008 0.032* 0.002 -0.033 -0.006 -0.005
(0.015) (0.018) (0.024) (0.024) (0.008) (0.0112)

Credit constrained (yes=1) -0.076 -0.105 -0.140 -0.026 0.057 0.052
(0.118) (0.150) (0.183) (0.202) (0.060) (0.087)

Hired labor (yes=1) 0.001 0.005* 0.001 0.001** 0.008 0.008*
(0.001) (0.003) (0.001) (0.010) (0.0112) (0.001)

Cost of transporting

avocado to market (Ksh) -1.470 -0.074 -2.458*** -0.103 0.120 0.025
(0.566) (0.063) (0.878) (0.085) (0.283) (0.037)

Group meeting attendance

(no. in a year) 0.043 0.055** -0.019 0.006 -0.008 0.001
(0.011) (0.004) (0.017) (0.006) (0.005) (0.003)

Trusting people (index) 0,316 0.398 0.227 0.427 -0.252 -0.228
(0.335) (0.394) (0.519) (0.530) (0.168) (0.229)

Rec. information on

avocado production and

marketing (yes=1) 0.127 0.673*** 0.347** 1.195*** 0.009 0.184
(0.101) (0.207) (0.157) (0.279) (0.052) (0.124)

House member received 0.064 -0.017 -0.019 -0.062 0.082 0.152***
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training in avocado
production (yes=1)

(0.118) (0.157) (0.182) (0.211) (0.059) (0.091)

Pruning at least once a year

(yes=1) 0.092 0.060 0.319** 0.036** 0.044 0.072
(0.092) (0.108) (0.143) (0.145) (0.047) (0.063)

Grafted avocado tree

(yes=1) 0.358 0.127%** 0.044 0.533*** -0.046 0.100
(0.105) (0.163) (0.162) (0.219) (0.053) (0.095)

Fertilizer & pesticide

Application rate(kg/tree) 0.001** 0.023*** 0.005* 0.003** 0.011** 0.032***
(0.002) (0.101) (0.002) (0.001) (0.003) (0.122)

Keeping records of input

use & Production (yes=1) 0.031 -0.054 0.207 -0.105 0.166* 0.087
(0.178) (0.142) (0.276) (0.191) (0.091) (0.082)

Constant 7.667*** 7.038*** 6.898*** 6.594*** 0.154%** 1.055***
(0.510) (0.562) (0.790) (0.757) (0.260) (0.329)

N 523 263 523 263 523 263

R-squared 0.309 0.370 0.279 0.377 0.359 0.339

Robust standard error in parenthesis *, **, *** Significant at 10%, 5% and 1%

OLS Oaxaca-Blinder aggregate decomposition of quantities of avocados harvested, quality

and quantities sold

The OB decomposition results presented in Table 2.9 gives the mean predictions for contract and
non-contract farmers, gap and its components (the endowment, coefficient and interaction effects)
for quantities of avocados harvested, quality and quantities sold. The mean predictions and gaps
for the three outcome variables were statistically significant at 0.01% level. In quantities
harvested, both the endowment effect, i.e. the proportion of gap due to differences in observable
characteristics between contract and non-contract farmers, and the coefficient or structural effect,
i.e. the portion of the gap attributed to the returns of the same observable and unobservable
characteristics were both positive and statistically significant at one percent and ten percent
respectively. The endowment effect contributed about 93.1 percent [(0.463/0.497)*100] to the
overall gap while 58.4 percent [(0.290/0.497)*100] was attributed to the coefficient effect. The
gap was however lowered by the interaction effect by 51.5% [(-0.256/0.497)*100]. The
interpretation of the interaction effect is however ambiguous since it captures both observable and

unobservable effects. The positive and significant endowment and coefficient effects are
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indications that avocado contract farmers enjoy both endowment and structural advantage over

their non-contract counterparts.

For quantities sold, the endowment effect accounted for 102 percent of the overall gap, implying
that it was not the correlates of endowment that gave rise to the gap in quantities of avocados sold
but the difference in endowment itself. The positive and larger endowment contribution may
probably be because contract farmer asset levels are twice larger than non-contract farmers as
indicated in the descriptive statistics. The decomposition result for avocado quality sold
contrasted with those in quantities harvested and sold. Only the coefficient effect was statistically
significant and accounted for 70.6 percent of the overall gap. The positive and significant large
coefficient effect suggests that difference in avocado quality was mainly due to the structural
disadvantages of non-contract farmers in returns to observable and unobservable characteristics.

The significant endowment effects in both quantities of avocados harvested and sold and the
dominant significant coefficient effect explaining gap in avocado quality implies that even though
equalizing resources between the two groups is a necessary condition for reducing the gap in
quantities harvested and sold, it is not a sufficient condition for reducing the gap in avocado
quality. Thus understanding the sources of these gaps is important for policies that would ensure
avocado farmers receive adequate benefits from both endowment and the returns to their
endowments. Detailed contribution of individual covariates presented in Table 2.10 sheds more

light on the various effects.
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Table 2.9: OLS Oaxaca-Blinder Aggregate Decomposition of Total Harvest, Sales and
Quality

Quantity Quantity High quality
harvested sold grade
Coef. Coef. Coef.
Mean prediction contract farmer 8.745%** 8.535*** 0.627***
(0.065) (0.084) (0.031)
Mean prediction non-contract farmer  8.248*** 7.957*** 0.426***
(0.052) (0.074) (0.023)
Difference 0.497*** 0.578*** 0.201***
(0.083) (0.112) (0.038)
Endowment effects 0.463*** 0.590*** -0.009
(0.085) (0.113) (0.042)
Share of total gap (93.2%) (102.1%) (4.5%)
Coefficient effects 0.290* 0.398 0.142**
(0.168) (0.253) (0.075)
Share of total gap (58.4%) (68.8%) (70.6%)
Interaction effects -0.256 0.410 -0.050
(0.256) (0.254) (0.077)
Share of total gap (51.5%) (-70.9%) (24.9%)

Robust standard error in parenthesis *, **, *** Significant at 10%, 5% and 1%

Factors contributing to gap in quantities of avocados harvested

Result of factors contributing to widening of the gap in production outcomes between contract
and non-contract farmers affirm the general thrust of decomposition result in Table 2.9. Analysis
of factors contribution to the overall gap in quantities of avocados harvested in Table 2.10, shows
a clear contribution of the number of productive Hass trees owned, total land owned, household
member received training in avocado agronomy, fertilizer and pesticide application rate as well as
grafting of avocado trees, hired labor and pruning of trees at least once a year to the endowment
gap. The descriptive statistics lends support to the contribution of these variables in widening the
gap between avocado contract farmers and their independent counterparts.

The positive and significant coefficient of Hass trees owned and household members received
training in avocado agronomy showed that contract farmers are reaping higher returns from these
endowments. On the other hand, the negative and significant effect of land owned, cost of
transporting avocados to market and frequency of avocado group meeting attendance in the

coefficient effect reduced the gap in quantities harvested. This suggests that non-contract farmers
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may have some structural advantage in quantities of avocados harvested. However, due to the
statistically significant contribution of other variables to the endowment gap, its effect may not
significantly lower the overall gap. This is consistent with the result in Table 2.9 which indicates
a large and significant endowment effect in the overall gap. It is clearly observed from the results
that differences in production outcomes between the two groups has so far been largely borne out
of differences in inputs used and farmer’s agronomic knowledge, Hass trees ownership and land.
This result is plausible and in line with Tatlidi and Akturk (2004) who found that the number of
seedlings and fertilizer usage significantly explained differences between tomato contract and
non-contract farmers in Biga District of Canakkale Province, Turkey. The endowment gap is also
consistent with most treatment effect literature on contract farming (Wainaina et al., 2012;
Cahyadi and Waibel 2013; Warning and Key 2002).

55



Table 2.10: Factors Contributing to Net Gap in Quantities of Avocados Harvested

Endowment Coefficient Interaction
Effect Effect Effect

Variables Coef. Coef. Coef.

No of productive Hass trees 0.150*** 0.165** 0.104**
(0.034) (0.076) (0.049)

No of productive Fuerte

trees -0.055 -0.119** 0.022
(0.034) (0.049) (0.016)

Land owned (acre) 0.014** -0.294*** -0.053
(0.013) (0.095) (0.025)

Hired labor (yes=1) 0.036* -0.230 -0.047
(0.021) (0.119) (0.058)

Cost of transporting

avocado to market (Ksh) 0.011 -0.230** 0.210*
(0.010) (0.119) (0.112)

HH member received,

training in avocado

production (yes=1) 0.171*** 0.489** 0.139**
(0.056) (0.207) (0.061)

Group meeting attendance

(no. in a year) -0.013 -0.517*** 0.133***
(0.013) (0.130) (0.049)

Fertilizer and  pesticide

application rate (kg/tree) 0.033** -0.058 -0.011

Grafted avocado tree(yes=1) 0.018** 0.204 -0.032
(0.023) (0.171) (0.028)

Pruning of avocado trees (at

least once a year (yes=1) 0.009* 0.020 -0.005
(0.017) (0.087) (0.022)

Robust standard error in parenthesis *, **, *** Sjgnificant at 10%, 5% and 1%

Factors contributing to gap in quantities of avocados sold

Detailed decomposition results showing the relative magnitude of individual variables and their
channel of influence on gap in quantities of avocados sold are shown in Table 2.10. The results
indicated that the number of Hass trees owned, having hired labor to assist in marketing and
receiving information on production and marketing were significant contributors to the gap.
Notably, these variables also contributed to the gap in quantities harvested. This is an indication

that there is a close linkage between the production and marketing processes. Low yields result in
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lower guantities sold and income. The positive sign of information received on production in the
endowment effect and the negative sign in coefficient effect could mean that, although non-
contract farmers maybe disadvantaged in terms of endowment to production and marketing
information, they may have possibly benefited from spill-over effect of information flow which

reduced the gap in quantities sold.

In the coefficient effect, years of educational, the number of productive Fuerte trees owned, and
cost of transporting avocados to market were also favorable to non-contract farmers in reducing
the gap. The significant effect of Fuerte in reducing the gap could be due to the current expansion
of fruit outlets where the local Fuerte variety is mostly sold. The contribution of transport cost in
lowering the gap could probably be because non-contract farmers mostly sell their produce at the
farm gate thus accruing some advantage in terms of transport cost. Also in the case of land, non-
contract farmers could have scale requirement where they could split their land for commercial
avocado production and also produce other crops for sale or consumption. Hence, policy for
enhancing avocado sales should focus on strengthening areas where non-contract farmers have

relative advantage and thus closing the endowment gap
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Table 2.11: Factors Contributing to Net Gap in Quantities of Avocados Sold

Endowment Coefficient Interaction
Effect Effect Effect

Variables Coef. Coef. Coef.

Education of household

head (years) -0.024 -0.494** 0.023
(0.019) (0.249) (0.020)

No of productive Hass trees 0.173*** 0.110 -0.070
(0.043) (0.112) (0.071)

No of productive Fuerte

trees -0.065 -0.139** 0.026
(0.040) (0.069) (0.020)

Land owned (acre) 0.014 0.241* -0.044
(0.018) (0.135) (0.029)

Hired labor (yes=1) 0.057** 0.002 -0.001
(0.029) (0.115) (0.088)

Cost of transporting

avocados to market (Ksh) 0.015 -0.388** 0.354**
(0.014) (0.190) (0.181)

Received information on

avocado production &

marketing (yes=1) 0.303*** -0.758*** 0.215**
(0.079) (0.287) (0.085)

Grafted avocado trees

(yes=1) 0.006 0.510** -0.080**
(0.030) (0.241) (0.041)

Robust standard error in parenthesis *, **, *** Significant at 10%, 5% and 1%

Factors contributing to gap in quality grade of avocados sold

Table 2.12 reports results for drivers of the gap in the quality of avocados sold by contract and
non-contract farmers. The age of the household, education, farming as main occupation, training
received by household members and recording keeping on inputs and production were positive
and significant in the coefficient or returns effect. The descriptive analysis in Table 2.2 showed
that at 10 percent significant level, contract farmers were on average older than noncontract
farmers. The difference in age endowment could perhaps reflect the returns to experience in
avocado farming and quality produced by contract farmers. Although the descriptive statistics
showed no statistical significant difference between contract and non-contract farmers in terms of
education and main occupation, contract farmers had more years of education and more of them

had farming as their main occupation. This perhaps also explains the difference in returns of these
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variables in contributing to the gap in the quality of avocados sold. Avocado agronomy training
received by household members and keeping records on input used and production also positively
contributed to the gap in the quality of avocados sold. This shows that enhancing human capital

through training and extension services is essential for the quality of avocados produced and sold.

Table 2.12: Factors Contributing to Net Gap in Quality of Avocados Sold

Endowment Coefficient Interaction
Effect Effect Effect

Variables Coef. Coef. Coef.

Age of household head

(years) 0.016 0.591*** -0.017
(0.011) (0.211) (0.011)

Education of household

head (years) 0.009 0.265*** -0.014
(0.007) (0.098) (0.010)

Main occupation of

household head (farming=1) 0.001 0.182* -0.003
(0.003) (0.107) (0.005)

Land owned (acre) -0.017* -0.031 0.006
(0.010) (0.052) (0.010)

Hired labor (yes=1) 0.022* -0.020 0.015
(0.012) (0.039) (0.030)

House member received

training in avocado

production

(yes=1) 0.042 0.175** 0.121*
(0.047) (0.082) (0.057)

Keeping records of input &

production (yes=1) -0.009 0.041** 0.025
(0.008) (0.021) (0.014)

Robust standard error in parenthesis *, **, *** Significant at 10%, 5% and 1%
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2.5 Summary, conclusion and policy implications

2.5.1 Summary

Smallholder avocado market participation through contract farming addresses simultaneous
market constraints and serves as an important indicator that their production is neither limited to
local market nor to their own consumption. The overarching objective of this study was to
investigate factors influencing smallholder participation in avocado contract farming and
underlying differences in mean quality and quantities of avocadoes harvested and sold by contract
and non-contract smallholders. The essay used household survey data from Murang’a County in

Kenya.

Based on a sample of 790 avocado farming households, 266 were contract and 524 non-contract
farmers, the descriptive statistics indicated a significant difference between the two groups in their
knowledge of agronomy in fertilizer and pesticide application, tree grafting, frequency of avocado
meeting attendance, costs of marketing avocados as well as in physical and financial endowments.
Besides the age of the household heads, other demographic characteristics were not significantly
different. The essay used the probit model to investigate factors influencing smallholder
participation in avocado contract farming. Marginal effects from the probit estimates suggested
that the age of household head, number of mature Hass trees owned, household assets, hired
labor, cost of transporting avocados to market, provision of production and marketing
information, frequency of avocado meeting attendance and training received in avocado

agronomy, were positive and significant predictors of smallholder avocado contract farming.

Further, differences between contract and non-contract farmer groups were examined by
analyzing mean differences in quality and quantities of avocados harvested and sold using the
Oaxaca-Blinder decomposition approach. Selection bias was controlled for using the inverse
Mills ratio. This ratio was however statistically insignificant; hence the null hypothesis of
selection bias into contract farming was rejected necessitating the use of Oaxaca-Blinder
decomposition OLS estimator. Results show that the endowment gap largely contributed to the
overall gap in both quantities of avocados harvested and sold between contract and non-contract
farmers while the gap in quality of avocados sold was solely due to differences in returns to

endowments.
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Detailed decomposition to unravel factors contributing to the gap showed that the number of Hass
trees and land owned, hired labor, training in avocado agronomy and their application such as tree
grafting, fertilizer and pesticide application and tree pruning as well as received information on
production and marketing significantly contributed to widening the gap in the quantities of
avocados harvested. For quantities sold, the number of Hass trees owned, hired labor and
information on production and marketing contributed to the endowment gap. Non-contract
farmers, however had some structural advantage in terms of land owned, cost of transporting
avocados to market and frequency of avocado group meeting attendance which lowered the gap
between the two groups in quantities harvested and sold. For the quality of avocados sold,
decomposition revealed that farmers’ demographic characteristics such as age, education and
main occupation along with training in avocado agronomy and record keeping on input use and

production contributed to the gap in the returns to endowment effect.

2.5.2 Conclusion

This essay has empirically analyzed determinants of participation in smallholder avocado contract
farming and differentials in production outcomes between contract farming and non-contract
farmers in Kenya. Result showed that several policy variables were significant in explaining the
two. Based on the probit model, the result indicated that the number of Hass trees significantly
influenced participation. This finding revealed that smallholder linkage to the value chain through
contract farming depends on the number of trees owned which in essence also determines the

viability and sustainability of the sector.

The positive relationship between household assets and contract farming suggested its
complimentary role in input acquisition. Results also indicated that hired labor for avocado
production and marketing significantly influenced contract participation. With the existence of
significant level of unemployment and under-employment in the rural areas, avocado contract
farming has the potential to absorb some surplus labor, and by using that labor force, the country
has an opportunity to improve its’ economy and the welfare of rural dwellers. This finding
supports Begum et al., (2013) who found hired labor to be an important factor influencing

participation in smallholder poultry contract farming in Bangladesh.
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Training in avocado agronomy and information on avocado production and marketing were
positive and significant factors influencing contract participation. Building avocado farmers
capabilities through training and the provision of production and marketing information provide
guidance to farmers in planning production and harvest dates, fertilizer application, pest control
as well as price and buyer information. Such information helps in the assurance of avocado
quality and premium price for farmers (Man and Nawi, 2010). The cost of transporting avocados
to market played a significant role in contract participation. Transportation cost is one of the
major reasons smallholder farmers sell their avocados at the farm gate to brokers. These brokers
usually dictate the farm gate price since they bear the cost of transporting the fruit to market. As
such, farmers end up receiving relatively small amount for the fruit. Contract farming
significantly reduce transportation costs for farmers since farmers most often assemble their
produce at a designated center for pick up by the contractor. This finding is consistent with

findings from Leung et al., (2008) on rice contract farming in Lao PDR.

The frequency of avocado meeting attendance played a vital role in the likelihood of smallholder
contract farming. Farmer group serves as an important channel for the dissemination of
knowledge on production practices as well as new technologies. Thus, the active participation of
group members through the frequency of meeting attendance is a signal of group cohesion and
sustainability which provides a solid platform for farmer’s participation in contract farming.
Besides, most contractors prefer contracting with groups that are active since it reduces

monitoring cost.

Gap analysis from the Oaxaca-Blinder decomposition for avocado quality and quantities of
avocados harvested and sold by contract and non-contract farmers, revealed that a large portion of
the gap in quantities of avocados harvested and sold were mostly explained by the endowment
effect while the gap in avocado quality was due to the coefficient effect or returns to endowments.
This suggests that interventions aimed at enhancing smallholder avocado commercialization
should go beyond resource equalization to encompass programs that would enable non-contract

farmers obtain returns from endowments like their contract counterparts.
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Our study established that differences between contract and non-contract farmers in quantities of
avocados sold and harvested were due to differences in the number of Hass trees owned, hired
labor, size of land owned, training in avocado agronomy training and practices and the provision
of production and marketing information. Gap between the two groups in avocado quality was
explained by demographic factors such as education and main occupation, age, as well as training
in avocado agronomy and record keeping on input use and production. Hence, addressing both
the resource gap and the returns to endowments could help non-contract farmers reap maximum
benefits from avocado production as their contract counterparts. This study has provided
empirical evidence not only of drivers that influenced avocado contract participation but also the

source of the gap and factors that contributed to the gap in participation.

2.5.3 Policy implications

A number of policy issues arise from the findings of this study. Evidence from our study revealed
that number of Hass trees owned is a significant predictor of contract participation. It is
recommended that the county government harnesses the opportunity of the growing demand for
Hass variety by promoting its cultivation. This can be done by sensitizing farmers on the
importance of adopting the variety and by also helping them to acquire planting material, such as
grafted and certified avocado seedlings. Increasing the number of Hass trees will not only
enhance avocado contract farming but also ensure supply of the fruit which will have a multiplier
effects along the chain for the farmers, exporters and processors.

Grafting technique contributed to the widening of the gap in quantities of avocados harvested and
sold by contract and non-contract farmers. The gap in farmer’s agronomy knowledge in grafting,
pruning and fertilizer application rate and training in avocado agronomy can be closed by
government’s support in building farmer’s capabilities in agronomy through extension workers. A
step could be taken further to help farmers establish nurseries individually or collectively. These
measures would ensure the sustainability of avocado production and more smallholder

participation in contract farming and hence boost the value chain.

63



Our research findings also indicated that hired labor for avocado production and marketing played
a significant role in contract participation. This is an indication that the increasing demand for
avocados provides a positive future outlook for the sector and employment opportunities. Policy
makers should therefore ensure a wider scope of smallholder participation in avocado contract
farming. Land size significantly contributed to the endowment gap in quantities of avocados
harvested between contract and non-contract farmers. Since the availability of arable land is
limited, government should consider the option of investing in semi-arid or arid land by building
irrigation systems in areas that could be feasible for avocado production. Although such
investment may be costly, the long run benefits of investing in a crop with growing market

demand will outweigh the cost.

The provision of information on production and marketing significantly influenced avocado
contract farming. This again suggests the need for active and interactive farmer-extension service
policy design and an innovative system of information dissimilation on new production
techniques, marketing channels and prices. Frequency of avocado group meetings attendance also
influenced the likelihood of participation in contract farming. Meeting attendance by farmers
serves as important medium of social capital. Group cohesion builds farmer’s confidence in
contract farmer and helps them make credible commitments to contract agreements. Thus local
authorities should encourage and provide support to existing farmer groups to ensure active
participation of members in the groups. The formation of such groups in communities where

there are none is encouraged.

Finally, cost of transporting avocados to the market motivate farmers to participate in contract
farming, hence, development of rural infrastructure provides a more direct and cost effective
means of transport for farmers to market their avocados. It will also facilitate the timely delivery

of avocados to the market which helps preserve the quality of the fruit.
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CHAPTER THREE: QUANTIFYING GENDER PATTERNS IN LABOR ALLOCATION
TO AVOCADO PRODUCTION IN KENYA

3.1 Introduction

The effective participation of men and women farmers in agricultural production, especially for
crops with high market potential, has been recognized as a means to attaining gender equity,
reducing rural poverty, and ensuring the sustainability of agriculture (OECD, 2008). The avocado
crop has growing national and global demand and the potential to provide employment
opportunities and a stable source of income for smallholder farmers. Kenya is an important
exporter of avocados (mainly Hass and Fuerte varieties) in the European market with 85 percent
of all export fruit being produced by smallholder farmers (HCD, 2016). The country has a
competitive advantage over other countries also dealing in the Hass variety for which the
harvesting season falls when none of the leading producers have fruit. The opportunities

available for both men and women producers makes the crop ideal for rural poverty reduction.

However, gender related issues in production are of particular concern to the development of crop
agriculture since women and men are differently endowed and experience different vulnerabilities
which may impact production outcomes and the well-being of their households. Utilizing the
potential of agriculture as a tool for poverty reduction, food security and sustainable development
requires understanding gender roles and responsibilities in crop production. Several empirical
studies have presented compelling evidence that gender affects resource ownership, tasks,
productivity, decisions on production and utilization of income from production (Doss, 2002;
Kilic et al., 2015), and addressing these gender based constraints has been renewed policy focus

of governments and development partners.

Avocado production activities in Kenya are mostly done by men and women. However, tasks and
responsibilities follow traditional gender roles with males performing labor intensive tasks such
land preparation, spraying, pruning and harvesting (which requires tree climbing) while women
are involved in grafting, weeding, post-harvest activities and the general management of trees.

Avocado trees are mainly owned by heads of households who in most cases are males. As owners
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of the trees, they make production, marketing and income decisions and also negotiate avocado
contract farming agreements for those under contract farming. Studies by Oduol et al., (2014) and
Mutiso, (2017) noted the dominance of males in avocado farmer’s group and in the avocado
export chain. According to these studies, the poor participation of women farmers was due to their
lack of ownership right to the trees, which limits their participation in avocado farmer groups and
from the benefits of avocado agronomy and good agricultural practice (GAP) trainings. Oduol et
al., (2014) further indicated that although women participate in production, their role was not
fully recognized by other chain actors due to lack of ownership rights to avocado trees. The
exclusion of women farmers is affirmed by Dolan (2001) whose study of French beans in Kenyan
indicated that production value chains involving commercialization tend to exclude women even

where they are the main farmers.

The commercialization of avocados depends on the intensity of production which is highly
dependent on family labor. However, analysis of household labor patterns and the allocation of
tasks and time to production seem to be neglected in empirical research. With the growing market
and export potential of the fruit, promoting gender inclusive participation and opportunities
requires understanding gender patterns in production and factors that constrain their labor
allocation behavior. Moreover, Kenya’s avocado export potential in terms of meeting quantity
requirements to maintain market share in face of global competition depends on the efficient and
effective participation of male and female farmers in production, thus, strengthening production
and marketing systems for the sustainability of the avocado sector requires disentangling the
gender effect of the respective roles played by each gender. This permits a rich analysis of how
their roles may differ by activity. It also provides a channel for opportunities that can be
harnessed to improve their participation and innovative policies that could address gender related

constraints.

The effects of globalization coupled with economic and social transformations as well as
migration of male farmers in search of off-farm opportunities have substantially shaped the
reorganization of household forms, and specifically the gender division of labor and

responsibilities in crop production in Kenya (Eerdewijk and Danielsen (2015). These dynamisms
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may likely influence the availability of labor to perform critical tasks in avocado production. The
implication is that ensuring the active participation of women farmers at all levels of the avocado
production cycle requires an understanding of how these relationships affect gender patterns in
production.

Previous studies (Fischer and Qaim, 2012; Oduol et al., 2017) have shown that due to lack of
access to productive resources, women farmers were increasingly disadvantaged from enjoying
the benefits of agricultural commercialization, which further pushes them to higher levels of
poverty. Since women allocate labor to avocado production and trees are mainly owned by males,
analysis of roles and responsibility each gender play in production could flag the important role of
women in avocado production. Such analysis could inform appropriate strategies that can be put
in place to properly integrate women in the avocado chain so that they can benefit from avocado

commercialization.

3.1.1 Problem statement

Gender differences in crop production remain a strong factor that presents binding constraint to
the growth of agriculture if polices are not well tailored. The importance of this message was
brought to the fore by Collier (1993) who demonstrated that the prevalent gendered division of
labor hampered the adoption of tea cultivation in Kenya. Structural changes such as increasing
commercialization, male migration, and demand for non-traditional exports like avocado in the
Kenyan agricultural sector, have resulted in a paradigm shift where traditional gender roles once
performed by men are now performed by either women or by both genders. This dynamism in the
realignment of household labor is usually accompanied by opportunities and constraints. Failure
to distinguish between gender differences in production and its interlinkages in other economic
activities could lead to blanket policy prescriptions that may not address gender differences and

constraints.

Previous studies have investigated different aspects of avocado production and marketing. For
instance, Gyau et al., (2016) analyzed the factors that determine collective action and how this in
turn influences avocado production and marketing. Omolo et al., (2011) investigated avocado

marketing in Trans-Nzoia district, while Oduol et al., (2014) investigated women’s participation -
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in the avocado value chain in Kandara and Marani using value chain analysis. These studies
investigated linkages within the avocado value chain, but the primary issue of production and
structural changes within the household, which may hamper production of the fruit and resulting
market participation, have not been addressed. This study positioned itself to fill the gap by
investigating gender patterns in labor allocation to avocado production and other economic

activities as well as the intensity of time use.

The point of departure of this essay from other studies is its contribution to gender, agriculture
and labor literature by firstly using a framework that models gender differences in labor allocation
to avocado production as well as to other off-farm activities as a two stage procedure of
participation and intensity of participation. Secondly, this study explicitly accesses the role of
avocado contract farming on gender labor allocation. Thirdly, this analysis informs policies
related to opportunities and constraints experienced by male and female avocado farmers for

which appropriate interventions can be planned.

3.1.2 Research questions

The study addresses the following questions:

i) What factors explain gender patterns in labor allocation to avocado production and other
economic activities?

i) What is the intensity of time use in these activities by gender?

iii) What is the role of avocado contract farming on gender labor allocation?

iv) What policy options can be put in place to address gender related constraints in avocado

production?

3.1.3 Study objectives

The overall objective of this study was to analyze gender patterns in labor allocation to avocado
production.

The specific objectives include:

1) To investigate factors that explain gender patterns in labor allocation to avocado

production and other economic activities
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i) To analyze the intensity of time use in these activities by gender.

iii) To assess the role of avocado contract farming on gender labor allocation.

Iv) To make policy recommendations on gendered labor allocation based on research
findings.

The rest of the essay is organized as follows: Section 3.2 presents theoretical and empirical
literature on gender patterns in labor allocation. Section 3.3 presents methodology, data and
descriptive statistics. Section 3.4 presents results and discussion while section 3.5 presents

summary, conclusion and policy implications.

3.2 A review of literature on gender patterns in labor allocation

3.2.1 Section overview

This section presents both theoretical and empirical literature on factors influencing gendered
labor allocation. Subsection 3.2.2 presents theoretical foundation of intra-household Ilabor
allocation; 3.2.3 presents empirical literature review of gender differences in labor allocation;

while 3.2.4 provides summary of literature review.

3.2.2 Theoretical foundations of intra-household labor allocation

The theoretical foundation of gender division of labor within the New Institutional Economics
theory framework is based on Becker (1962) human capital theory, which indicates that the
difference in male and female labor allocation behavior is attributed largely to differences in the
market valuation of their human capital, which in turn reflects their productivity in the market.
Becker’s work laid the framework for the non-separable agricultural household model (Singh et
al. 1986) widely used in empirical research. There are other competing theories such as
Bargaining (Chiappori, 1988; McEIlroy and Horney, 1981) and Norms and Institution (Akerlof
and Kranton, 2000) that explain the gendered division of labor within the household. This study
adopted a unitary model framework in which farm households make both consumption and
production decisions simultaneously (Singh et al., 1986). The novelty of the unitary model is its
integrability property which allows structural models to be recovered from observed behavior

(reduced form).
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Moreover, in most rural settings division of work is governed by cultural norms rather than
household bargaining (Jones, 1986). Akerlof and Kranton (2000) observed that in most instances,
social role rather than economic forces explain differences in time allocation. It is highly plausible
that in our study area, intra-household division of labor is motivated by gender considerations

rather than bargaining, hence our choice of model.

3.2.3 Empirical literature review of gender patterns in labor allocation

The gender inequality gap was first articulated by Boserup’s 1970 study of women’s role in
agriculture. She argued that women were not benefitting from agricultural production due to the
type of cultivation system used. The study described women’s farming as labor intensive and
producing only for subsistence consumption while male farmers used capital intensive methods to
produce cash crops for export markets. Boserup pointed out that the distinction in production
resulted in exclusion of women from the exports market thus perpetuating marginalization and

poverty of women.

Following concerns of gender inequality in agriculture, various empirical studies have been done
to establish factors that influence how labor and other household resources are allocated between
home, farm and off-farm activities. Fafchamps and Quisumbing (2003) used panel data to
investigate the relationship between human capital, learning by doing, social roles and intra-
household division of labor within rural households in Pakistan. Using proxies such as gender
and family status for social roles, age education and child nutrition for human capital, they found
that gender and family status significantly influenced intra-household labor allocation to various
activities. Male members allocated more labor time to activities that generate income while
females were in charge of home production activities. Results from the Tobit regression showed
that gender and family status significantly influenced total amount of family labor as well as
individual share of labor allocated to farm and off-farm activities. The study however considered
participation and intensity time used as a single stage decision which is not always the case. The
current study contributes to the literature by analyzing gender differences in both participation

and intensity as separate decisions.
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Ilahi (2001) used panel estimation technique to estimate the determinants of male and female time
allocation to various activities in Peru. Findings established that age, marital status, and ethnicity
significantly influenced how time was allocated to various activities. The study further indicated
that women spent most of their time doing housework while their male counterparts spent theirs
in non-farm income generating activities. The author concluded that although economic variables
significantly influence differences in male and female time allocation, the effects of social norms
cannot be ruled out although it is difficult to pinpoint variables that capture norms which

influence behavior.

In the same vein using Tobit estimation, Schindler (2008) analyzed time allocation to both farm
and non-farm activities in relation with gender and norms in post-war genocide Rwanda.
Regression results showed that for households headed by widows, adult male members spent
more time on income-generating activities than in domestic activities. Land ownership used as a
proxy for decision making was found to be highly significant for farm activities for both male and
widow household heads, educational attainment and wealth status significantly lowered the
intensity of household labor allocation to agricultural activities. Like Fafchamps and Quisumbing
(2003), Schindler (2008) also used the Tobit model which assumes participation and intensity

decision as the same process.

Sikei et al. (2009) estimated a system of equation model for fuel wood collection, agriculture and
non-farm activities using seemingly unrelated equation in Kakamega forest, Kenya. Their
findings indicated that education, landholdings, distance and household size were significant in
explaining household labor allocation decisions. The signs of these effects however varied across
activities. The study however did not account for social norms which have been found to
significantly influence gendered labor allocation decisions. Moreover, simultaneous modeling of
labor allocation relies on coherence conditions whose failure could lead to large over adjustment
for simultaneity bias (Blundell and Smith 1989). This study corrects for these pit falls by using
variables that capture social role and also use maximum likelihood estimation technique that

requires only an explicit linear form with no coherence condition to achieve unbiased estimates.
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Studies specifically investigating the various facets of avocado production include Shumeta,
(2010). The study employed descriptive analysis to investigate the production and marketing of
avocado in Southwestern Ethiopia. Mean statistics of household characteristics of avocado
farmers indicated that avocado was mainly produced by older farmers with some minimum level
of formal education. There were indications that farmers on average had the same amount of land
holdings and that these farmers were primarily employed in on-farm production. The study
further investigated the socio-economic importance of the crop among producers and concluded
that avocado production contributed significantly to the livelihood of smallholders involved in its

production.

Similarly, Omolo et al., (2011) investigated market dynamics and challenges in avocado
production in Trans-Nzoia district in Kenya using descriptive analysis. Their findings indicated
that the majority of avocado farmers sold their avocado to middle men or brokers who paid
relatively lower prices and that lack of marketing information, reliable markets and transport
systems were among major constraint experienced by farmers. These studies provide information
on avocado production benefits and related challenges. However, with the use of descriptive
analysis, the findings cannot be easily replicated nor generalized. Moreover, these studies did not

incorporate gender differential in their analysis.

Oduol et al., (2014) conducted a gendered value chain analysis on the level of participation of
women in both male and female headed households in the domestic and export avocado value
chain in Kenya. The authors indicated that women were more dominant along the production
chain while their male counterparts were mostly visible along the marketing chain. They also
indicated that women in female headed households face some constraints with regards to
physically demanding activities like harvesting and specialized skills such as grading and
spraying. Also, Gyau et al., (2016) used probit model to analyze the determinants of participation
in avocado farmers group which carries out collective actions such as sales, training, processing
and borrowing. Their result suggests that the age of the farmer, education and being a male farmer
positively influenced avocado group participation. The study of Oduol et al., (2014) and Gyau et

al., (2016) brings out salient information on gender relations and interactions along the avocado
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value chain as well as membership into avocado groups. However, these studies could have been
more informative if labor allocation decisions were also analyzed. This research fills in this gap
by analyzing gender patterns in labor allocation in avocado production and the intensity of labor
allocation.

Other groups of studies have been focused on gender dynamism in various crop production
activities and crop types. For instance, Kiriti and Tisdell (2002) investigated the effect of
women’s marital status on cash cropping in Nyeri district Kenya. Using multiple regression
analysis, the authors asserted that in male headed households, wives were mostly involved in food
crop production but allocated more labor time to the production of cash crops owned by their
husbands. Their study concluded that the continued deterioration of trade in cash crop production
would result in more male involvement in food crop production leading to the potential crowding-

out of women in food production.

Qualitative case study analysis conducted by Eerdewijk and Danielsen (2015) for maize
production in Ethiopia and Kenya found that men’s involvement in agriculture is changing and
declining. Women in the study sites reported that due to the migration of men, farming tasks
previously performed by men are now performed by women. The study further revealed that in
female-headed households, tillage, land preparation, weeding, post-harvest management and
transport are done by female members of the household. The authors also indicated that hiring
labor and animal drafts are the most common ways of reducing labor burdens. The study of Kiriti
and Tisdell (2002) would have been more interesting if it had included household labor allocated
to other economic activities since labor allocation to crop production and other economic
activities are interconnected, while the generalizability of qualitative analysis by Eerdewijk and
Danielsen (2015) is problematic. Our study accounts for the omissions by analyzing gendered

labor allocation to both farm and off-farm activities using two stage estimation procedures.

Palacios-Lopez et al., (2015) investigated how much labor women farmers contributed to
agricultural activities in several countries in sub Saharan African. Controlling for the knowledge

of the respondent and gender for possible proxy response bias, estimates showed that female labor
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share in crop production averaged around 40 percent but country wide estimates varied. The
intensity of involvement of women in cash crop production also differed across countries. Further
investigation into factors that affect female labor allocation to crop activities found no clear
dissimilarity in female labor share across agricultural households. A consistent pattern that was
however noticed across some countries was the intensification in female labor when women were
more educated and owned land. The authors however cautioned that due to reporting bias by
proxy informants on labor contribution, results provided by the inclusion of these covariates
should not be taken as causality in estimation but rather as an exploratory guidance.

3.2.4 Summary of literature review

The review of theoretical literature on household labor supply shows that the theory of labor
supply and demand has been improved on over time from the basic classical theory to the
incorporation of women and inter-household resource allocation and finally market failure in the
labor supply model. On the empirical literature review, various studies have indicated that a
number of factors influenced gender participation in production. For instance bargaining power
proxied by asset ownership; land and non-land assets; hired labor, crop type (cash crop or
subsistence crop), household headship and gender roles. Activities such as planting, harvesting,
weeding, processing and marketing were performed by women while men were involved in

tillage and land preparation with these roles changing over time.

The review also shows that descriptive and qualitative methods as well as ordinary least squares,
systems of equation and Tobit models were mostly used. The draw back in these approaches is
that the generalizability of the descriptive and qualitative analysis is problematic while ordinary
least squares and systems equation are not ideal for estimating censored dependent variables. On
the other hand, although Tobit models are suited to handle zero observations on the dependent
variable, its key limitation is the assumption of time allocation and intensity decisions as a single
process. This study addresses these limitations and contributes to gender literature by using two
stage estimation procedures to investigate factors that influence gender patterns in participation
and intensity decisions in avocado production and other economic activities under contract and

non-contract scenarios.
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3.3 Methodology

3.3.1 Section overview

The methodology section presents both the theoretical and empirical methods employed in this
essay. Subsection 3.3.2 provides the theoretical model; 3.3.3 presents the empirical model while

3.3.4 presents definition and measure of variables.

3.3.2 Theoretical framework for gender differences in farm labor allocation

This essay models household labor supply decision within the unitary model framework in which
consumption and production decisions are made simultaneously (Singh et al., 1986). Following
Fafchamps and Quisumbing (1999), the household welfare maximization problem, subject to
constraints imposed by resource endowment, household time, and production technology can be

written as:
N - . - . - .
Y u'e'(Cl, C,, Z" T - L) (3.1)
i=1

where U' represents individual utility well-defined over consumption and leisure; «' refers to

welfare weights treated as exogenous to the labor allocation process (Alderman et al., 1995); C,

and C, are vectors of home and market-produced goods respectively; Z" refers to household

characteristics; and T' and L' refer to total time and labor endowments respectively allocated to
various activities. The household maximizes welfare subject to a production function that is

expected to be a function of home consumption and marketable goods Q, and C, respectively; L;
is adult male and female labor allocated to land preparation, weeding, harvesting, and marketing
using inputs K,, and H represents household and human capital variables which expresses the

effectiveness of labor in each activity. Adults may get involved in other economic activities such
as wage employment and non-farm self-employment to earn wage and profits. They may also hire
labor to substitute for individual or family labor. These economic activities are subsumed into the

function G as distinct activities represented as:
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GQ, C,. L, K, H)20 (3.2)

Considering that market transactions occur at a set of market price, the budget constraint which

the household faces can be specified as:
ZPm(Qm_Cm)+A:Y (33)

where Y is full income composed of farm profits and non-labor income A . The solution to the

household welfare maximization problem equation (3.1) which is subject to equations (3.2) and
(3.3) and non-negativity constraints, L; >0 , gives the reduced form labor supply functions (de

January et al. 1991) as:

L =f.(K.,Y,H,..H, @&,.a,) (3.9

Where w's are welfare weights. By aggregating the reduced form labor allocation function L;

over N individuals in the household, total labor time used yield the following equation:
L =F(K,,Y,H,,.Hy &, o) (3.5)

Equation (3.5) forms the basis of our empirical analysis and can be estimated econometrically for
all households by substituting individual variables H, and @, with household and individual

variables potentially affecting welfare weights. Control variables such as household
characteristics, physical and financial endowments, social capital, and distance to markets are
postulated as potential channels through which participation and intensity decisions are influenced
(Fafchamps and Quisumbing 2003; Ilahi 2001).
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3.3.3 Empirical model specification

Within this sub-section, econometric model for the likelihood of male and female participation in
avocado production and other economic activities coupled with level of participation is presented.
Based on the reduced form equation (3.5) separate labor supply functions were estimated for adult
males and females for labor time allocated to avocado production and other economic activities.
We hypothesize that limited credit access and the presence of young children in the household
constrain female participation and time use in avocado production and other economic activities
For the identification of our variables of interest, we included various control variables such as
household characteristics, physical and financial endowments, social capital and distance to
market postulated as potential channels through which participation and intensity decisions are
determined (Fafchamps and Quisumbing 2003; llahi 2001; Schindler 2008; Sikei et al., 2009; Su
et al.. 2016). Following discussions above, the determinant of labor time allocation can be written

as.

Lai = xai Iﬂ-l_gai (36)

Where L, is the dependent variable representing the share of household labor allocated by males
and females to avocado production, other farming activities, wage and non-farm self-
employment, X, is set of covariates which includes household and individual characteristics,

physical and financial endowments, social capital and community characteristics £ is a vector of

parameters to be estimated and &, is the stochastic error term assumed to be distributed normally.

Typically, the interdependence in household decision making among inter-related activities,
warrants the estimation of the labor supply function (equation 3.6) through a system of behavioral
equations using ordinary least squares (OLS) Meng et al., (2014). Zellner (1982) however
proposed that the Seemingly Unrelated Regression (SUR) which allows the joint estimation of
dependent variables as a group but with no theoretical interdependence among the dependent
variables creates more efficiency gains than those obtained from the equation-by equation
estimates. Some studies (Sikei et al., 2009) have used the SUR to estimate household labor

allocation decisions. The problem with the systems procedure is that these systems of equation are
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an extension of OLS which assumes complete participation. Ideally, individuals in farm
households often make decisions on which activities to allocate their time and how much time to
spend. Consequently, there end up being activities with no time allocated to them thus causing the
dependent variable to be constrained with some clustering at zero. Thus OLS estimation of
equation (3.6) on the complete sample as well as on the unclustered part is biased and inconsistent
(Wooldridge, 2002).

The Tobit is the standard approach used in most time allocation studies to circumvent the issue of
zeros in the dependent variable (Fafchamps and Quisumbing 2003; Schindler 2008). The model
permits the estimation of censored dependent variables by combining both probit and OLS
models to demarcate non-participants and participants to assess the behavioral characteristics of
participants. The Tobit model is however restrictive in the interpretation of coefficients. For
instance, in time use studies, the assumption of the Tobit model is that participation and intensity
decision are made as a single process, implying that variables that increase the likelihood of
participation also increase the level of hours worked which in principle may necessarily not be the
case since participation and intensity decisions can be made separately or jointly (Berhanu and
Swinton 2003).

A further deficiency of this approach is that zero hours of labor time are interpreted as a corner
solution. This assumption is limiting for our analysis because in our study it is reasonable to
assume that individual’s time use in avocado production and other activities could be due to
economic, social, demographic and cultural concerns. For instance, individuals may not allocate
time to some activities in avocado production because activities may be divided within the
household along the production chain by age or gender considerations. Likewise, time allocation
to other economic activities may be due to individual preference and ability or qualification.
These drawbacks in addition to its normality and homoscedasticity assumptions (Cameroon and

Trivedi, 2010), motivates our use of a two tier model with much flexible assumptions.

The generalized version of the Tobit (double hurdle) model proposed by Cragg provides an

alternative and suitable frame work for our study. This is because it relaxes the Tobit assumption
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and models participation and intensity decisions as separate stochastic processes. It is also more
flexible than the Heckman (1979) two stage procedure since it allows for the possibility of zeros
in both outcomes (Cameroon and Trivedi, 2005). Innocent and Young, (2004) has shown that
although the double hurdle approach has been widely applied to migration and agricultural
technological adoption studies (Simtowe and Zeller, 2007), it is also suitable for labor supply

decisions studies.

3.3.3.1 Double hurdle model specification

The double hurdle model (Cragg, 1971) was adopted in this essay to correct for the econometric
challenges discussed above. The assumption of the model is that an individual must cross two
hurdles before being observed as allocating positive hours of work for each activity; hence, if we
observe a positive decision of participation for a household member in each activity, then that
individual crosses the first hurdle (participation). Crossing the second hurdle entails that condition
on participation, we should observe positive hours of work allocated to the various activities for
that individual (intensity). The model assumes that the hurdles are linear in parameter and that the
utility derived from these decisions are determined by different latent variables. The time decision
is modeled as probit while the level of time in each activity is modelled as a Tobit. Following
(Jones 1989 and 1992) the three components of the double hurdle model representing

participation and intensity equations as well as observed labor days is specified as:

Participation decision (first hurdle)

Y, =za+e 3.7)

Yl:* :1[Y1: >0] (3.8)
Intensity decision (second hurdle)

Yzj = Xiﬁ"’ U; (3.9)
Y, =max(0,Y,) (3.10)
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The two hurdles are linked to give the share of observed labor days (Y, ) allocated to each activity
specified as:

Y=Yy Yy (3.11)

where Ylf denotes the latent variable representing utility derived from participation in each

activity, Ylf* is participation hurdle, where one denotes participation and zero otherwise, YZ*i
represents the latent variable signifying the utility gained from time allocated to each activity,
Y, is the intensity hurdle denoting the latent share of labor time allocated to each activity, Y, is
observed share of labor time allocated to activities @ ’ (i) avocado production, (ii) other crops
production, (iii) wage employment, (iv) non-farm self-employment; by individual i. Z and X
are vectors of covariates including individual and household characteristics, (N) a vector of
physical and financial endowments, (O) social capital and (P) other variables that influence
participation and level of time use. & and g are parameters to be estimated while &; and U; are

error terms which are randomly distributed as bivariate normal distribution. The assumption of
uncorrelated errors earlier made by (Cragg, 1971) have however been relaxed in later work

(Jones, 1992) to incorporate a correlation coefficient o which results in a model specification

with dependent error terms in a double hurdle.

[j} NO.Y) Z=(1 pa} (3.12)

po o’

Assuming a dependent relationship between participation and the level of time allocated through
correlated error terms, which permits the two decisions to be made simultaneously, and then
denoting zero labor allocation as 0 and positive amount of labor time as +, the likelihood used for

the double hurdle model can be expressed as in Jones (1989 and 1992):

80



za+2 (y,-xf)
L= H[l o(Z a, ﬁ,p)}]_[ a lq{(yi_x‘ﬂ)) (3.13)

+ «ﬂ.—pz o o

Where & () is the bivariate normal cumulative distribution function (CDF), @ (.) is the

conditional CDF, ¢ (.) is the univariate normal probability density function (PDF), p, g, O
and « are parameters that can be estimated simultaneously. If the correlation coefficient o =0,
the model becomes similar with Cragg’s independent double hurdle. If on the other hand p =0,
X=z and & = /o, then with no censoring or selection present, the double hurdle model reduces

to a Tobit model which is the sum of the log likelihood of the probit model representing the first

part and truncated normal regression model the second part.

The double hurdle model is typically estimated by Maximum Likelihood (ML) methods, since
analytical expressions for the Hessian matrix and the score vector are readily derived. The
bivariate normality assumption of the error term in equation (3.12) is however crucial for the
consistency of ML estimation to hold (Newman et al. 2003). While the DH models with bivariate
errors have been widely used, Smith (2003) shows that assuming dependency between the two
equations is not a worthwhile exercise as there is little statistical information available to support
dependency in a DH framework. The authors argue that this is why most studies were unable to
support the existence of dependent parameter under the assumption of the independence between

the two stochastic errors.

Gao et al., (1995) supported this argument by suggesting that the violation of the homoscedastic,
normally-distributed, errors assumption might be the primary suspect for the inconsistency of
maximum likelihood parameter estimates in the dependency assumption. Approaches used to
correct for non-normality have been either to transform the data or impose a different distribution.
The Box-Cox transformation, which include logarithmic transformation as a limiting case
suggested by Poirier (1978) have been used by some studies to deal with the problem of non-
normality. Findings by Maddala (1983) however showed that the Box-Cox transformation is not

defined when the latent variable is not positive.
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Alternative approaches such as the univariate inverse hyperbolic sine transformation,
continuously defined over positive, negative and zero values was suggested by Burbidge et al.,
(1983), while Cragg (1971) on the other hand suggested an imposition of non-normal distribution
such as log-normal distribution. The method of handling the non-normal distribution has however
not been conclusive. This study used the natural logarithmic transformation to handle positively
skewed data following Newhouse (1987) and Wagner and Hanna (1983). With the natural log
transformation, the positive time allocated remains positive while zero time allocation without
transformation remains as the truncated part. Transformation of the dependent variable to the
natural logarithm form is more responsive for the computation of elasticities than other non-linear

transformations (Newhouse, 1987).

In order to assess the effect of the explanatory variables on the outcome variable, three marginal
effects were calculated. These include: i) the probability of allocating time to various activities ii)
the expected level of time allocated (the unconditional expected mean showing the total effect on
the explained variable) and iii) the expected level of time allocated based on participation
(conditional expected mean). These marginal effects were calculated for each activity separately
for males and females based on coefficients of the double hurdle model following (Yen, 2005).
The odds of participation in each activity (i.e., a positive observation) which depends on both

participation and intensity parameters can be written as:

Pr(y, >0)=a@(Z,a, X, 81 5, p) (3.14)

The unconditional mean decomposed into two parts can be specified as:

E[y.]=p(y, >0)*E(y; |y, >0) (3.15)
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Where p(Y; >0) is the probability of participation and E(Y; |y, >0) the conditional intensity of

participation. The unconditional mean can be specified below as:

E(y; |y, >0)=X;S+E(u|v>-Zia>-X,f)
=X B+[@(Z,a, X, Bl o, p] o
<{HXB1 )O(Zier— pX,B1 ) (= P (316)
+ pd(Z,a)P[(X, Bl o - pZ;x) /(\Il_PZ i

Since the dependent variables were natural log transformed for positive labor time, the

conditional elasticities was computed as (CE(Y| y>O)/8x)*>_( and unconditional elasticities was
computed as (PE(y)/ax)*x for continuous variables and for discrete variables AE(y|y > 0) and

SE(y). The elasticity for the probability of participation was computed as op(y; > 0)/ox*(x/ P)

for continuous variables. Marginal effects and elasticities for all variables were evaluated at the

mean.

The issue of exclusion restriction for model identification is not very clear in empirical research.
Whereas the Type 2 Tobit stipulated exclusion restriction for model identification, the double
hurdle model of Cragg’s (1971) did not give any guidance on variables that should be included in
both equations. Ghadim et al., (1999) and Jones (1992) recommended exclusion restriction but
unfortunately, where the exclusion restriction might come from or which variables to include or
exclude is often unclear in empirical application. Owing to this inconclusiveness, Pudney (1989)
suggested the inclusion of psychological variables in the participation equation and economic
covariates in the intensity equation. His suggestions emanate from the discrete random preference
theory whose underlying assumption purports that sample selection is influenced solely by social
rather than economic factors. Previous studies contended that there is no standard practice as per
the inclusion of variables in the hurdle model. Owing to the foregoing arguments, socio-economic
and demographic variables posited to influence both participation and intensity decisions are

included in the model.
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Proxy reporting and recall biases have been raised in time allocation studies. Palacious-Lopez et
al., (2015) indicated that although the issue of proxy reporting bias is not conclusive, differences
in self-versus proxy reporting may lead to proxy measurement effects. The authors further stated
that male respondents may systematically over report their labor contribution and underreport the
labor contribution of women, and vice versa which may bias labor supply estimates. In Tanzania,
Bardasi et al., (2011) however found that response by proxy rather than self-report did not bias
f