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Abstract
Livelihood diversification by agricultural households in sub-Saharan Africa contributes
significantly to household income. Over the last three decades there has been increased interest
in literature on the subject. However, little has been done on the determinants of choice of
alternative sets of strategies by households as well as the livelihood strategies chosen by resettled
households. This study fills this gap in knowledge. This is important because it will guide policy
makers in coming up with policies, programs and projects, that enable resettled households to

easily reconstruct their livelihoods.

The study addressed two objectives; first, it described the livelihood activities carried out by
households in Solio, a resettlement scheme in central Kenya. Secondly, it evaluated the factors
that influence the choice of alternative sets of livelihood strategies in the study area. To achieve
the first objective, descriptive statistics were used to characterize the resettlement scheme using
data collected through a semi-structured questionnaire and focus group discussions. The second
objective was achieved by running a negative binomial regression model using data collected

through a semi-structured questionnaire involving 196 respondents.

The study found that households had diversified livelihoods from agriculture, where off-farm
activities contribute over 67.4% of total household income. Age of the household head and
possession of a technical skill were found to positively influence the number of livelihood
strategies a household was involved in. Time taken to a water source was found to negatively

influence the number of livelihood strategies a household was involved in.

The study recommended, first, the improvement of access to water for domestic purposes as well

as irrigation for crop production to supplement the low rainfall in the study area. Secondly,



improvement of access to technical skills and training, and increased funding to village
vocational training centers, for them to be better equipped to offer technical skills training which
positively influence livelihood diversification. Such programs will positively influence
livelihood diversification in rural areas and therefore curb the problems of food insecurity and

youth unemployment.
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Chapter 1: Introduction

1.1 Background

1.1.1 Rural Livelihood Diversification

Livelihood diversification as a development strategy has gained wide acceptance among
development theorists based on its capacity to reduce poverty and deal with food insecurity
(Ellis, 1998; 2000; Bryceson, 2000; Reardon et al., 2000; Lanjouw and Lanjouw, 2001and Davis,
2003). This is because livelihood diversification allows households to reduce income risk
associated with relying on agriculture alone. Development literature is rife with debate on
whether livelihood diversification can be explored as a way of curbing rural poverty,
unemployment and food insecurity particularly in sub-Saharan Africa (SSA). This debate is
necessitated by the increasing youth unemployment as well as frequent food shortages in SSA

countries, which leads to increased rural poverty.

In the rural development literature, there has been a tendency for policy debate equating rural
income with farm income (Reardon, 1998). In this regard, the Ministries of Agriculture,
agriculturists as well as those interested in rural development have tended to neglect the rural
non-farm sector (ibid.). Nevertheless, there is increasing evidence that the income derived from
the rural non-farm sector is important in stabilizing farm incomes and raising consumption in

rural households that include rural town dwellers, the landless and the poor (ibid.).

Lanjouw and Lanjouw (2001) argue that the rural non-farm sector has the potential to promote
growth and welfare in a country’s economy, both by slowing rural-urban migration and
providing alternative employment opportunities for those either left out of agriculture or seeking

to diversify from agriculture. This argument emanates from the fact that the major driver of
2



rural-urban migration especially among the youth in SSA is to seek employment opportunities
(ibid.). The presence of off-farm income-generating activities in the rural areas apart from
agriculture, engages some of the young people, who would otherwise migrate to urban centers

(ibid.).

Ellis (2000) noted that the diversification of rural livelihoods has important implications on rural
poverty. This is because increasing incomes, employment and productivity in single occupations
like farming using conventional approaches has a tendency of missing their targets (ibid.).
Households that have diversified income sources have better welfare indicators in terms of food
security, healthcare, and school fees availability among others (Zerai and Gebreegziabher, 2011).
Nevertheless, the literature shows that livelihood diversification by households is not new and
neither is it only confined to the rural sector of developing countries. It has actually been
referred to as “pluriactivity”, implying that households are involved in diverse income sources in
rural SSA apart from agricultural income sources (Shucksmith et al., 1989; Evans and llberry,
1993; Ellis, 2000). The literature also recognizes an increase in farm families participating in
multiple livelihood activities in SSA, after the implementation of the structural adjustment
programs (SAPs) of the late 1980s and early 1990s (Kelly and Ilberry, 1995; Hearn et al., 1996;
Ellis, 2000). This shows that livelihood diversification from agriculture has been going on over
the years. However, whether livelihood diversification has increased due to SAPs is still an open

question.

In SSA, livelihood diversification is widespread across farm sizes, ranges of income and wealth.
It has an enduring character because it is not a transient phenomenon caused by lags in the
otherwise smooth adjustment of resource use between equilibrium states that will quickly

disappear with further economic growth in these countries (Barrett et al., 2001). This is due to

3



the fact that specialization remains an unachievable goal among many households whose major
preoccupation is survival and hence the key driver of diversification of most households in SSA
(ibid.). The literature further notes that most rural families in SSA have diversified income
sources that include wages from farm and non-farm activities, non-farm self-employment as well
as remittances from urban areas and abroad (Ellis, 2000). Livelihood diversification strategies

are different for different households given the constraints that they face.

Past literature shows that non-farm income sources in SSA’s rural households account for
between 30 and 50 percent of total household income (Reardon, 1997; World bank, 2008; Zerai
and Gebreegziabher, 2011). In the southern African region, studies show that these sources can
reach up to 80-90 percent of total rural household income (May, 1996; Baber, 1996). These
statistics underscore the importance of the non-farm rural sector in rural poverty alleviation and

dealing with food insecurity in rural areas.

In Kenya, more than 70 percent of the labor force is found in the rural areas, where agriculture is
the main livelihood activity (GoK, 2010). The sector accounts for 24 percent of Gross Domestic
Product (GDP) and 60 percent of foreign exchange earnings (GoK, 2014). However, as in other
SSA countries, rural households have diversified livelihood strategies with a large component in

the non-farm sector.

Evidence shows that the rural non-farm sector is an important contributor to total household
income in SSA. An increase in household income improves food security and market

participation for factors, products and services. It is therefore important for policy makers to be



informed about the importance of this sector as they come up with rural development programs

and policies.

1.1.2 Resettlement and Livelihood Diversification

Resettlement entails the planned and controlled relocation of populations from one physical
place to another (Muggah, 2008). In Africa, it has traditionally been attributed to conflict,
development pressure or extraction of natural resources (Munshifwa, 2007). However, in
countries such as Zambia, retrenched persons, retirees and unemployed youths are forced by
circumstances such as lack of employment and the resultant poverty to migrate to resettlement

schemes from urban areas (ibid.).

There are two types of resettlement; land-based and cash-compensation resettlements. Land-
based resettlement is where displaced persons are given land to resettle while in cash
compensation resettlement, displaced persons are given money to compensate them for lost land
and assets to purchase land (Mathur, 2013). Land-based resettlement is by far a more successful
strategy than compensation in cash in the developing world, because cash compensation most
often fails to lead to income restoration, let alone its improvement as compared to before
resettlement (Cernea, 2000). However, providing new land alone is not enough for achieving
success in the resettlement process; technical assistance and favorable social policy measures

must accompany land-based resettlement (MacMillan et al., 1998).

Cernea (1997) stresses that forced resettlement can cause impoverishment among resettled

people, unless specifically addressed by targeted policies, by bringing about the following:



e Landlessness — Land is the basis of any agricultural production system. Normally, in a
situation of displacement, the settler loses occupation and/or use of this physical asset.
Therefore, unless the foundation is rebuilt, the effort of reconstruction may be wasted.

e Joblessness — Displacement will affect settlers more if in the process of moving they also
lose their jobs.

e Homelessness — In the process of movement, settlers may also lose their dwellings. This
may be either temporary or chronic if not attended to on time.

e Marginalization- In the process of resettling, the settlers may not regain their lost
economic strength resulting in feeling left out.

e Food insecurity — Forced movement increases the risk that people would fall into
chronic food insecurity.

e Loss of access to common property resources — Common resources provide other
products such as fruits and other edible products, firewood, etc. Therefore, a loss of
common resources due to forced migration results in loss of such products.

e Increased morbidity and mortality — People forced to relocate tend to have a higher
degree of exposure to illness than those who are not.

e Community disarticulation — Movement results in social disorganization which

compounds the individual’s loss of social capital.

Livelihood diversification is therefore an option in creating sustainable new employment in
resettlement schemes (Cernea, 2000). This is because relocation of a large number of people
causes major changes in their livelihood activities and presents difficulties in adapting to their

new environment. The resettled group is usually less secure in their livelihoods and in most cases



is vulnerable to food insecurity and poverty (Cobo et al., 2009; Magaramombe, 2010). This is
particularly so if resettlement places people in environments different from their origins. In this
case, livelihood insecurity does not necessarily have to be as a result of infertile land but
shortfalls in other factors influencing livelihood reconstruction. Kinsey and Binswanger (1993)
note that environmental conditions for growing crops can be significantly unfamiliar thereby
forcing the resettled households to adopt new cultivation practices, or even to seek other income-

generating activities out of agriculture.

In Kenya, conflict-based resettlement is not a new phenomenon. During the colonial era, large
populations were moved from the “white highlands”, and after independence the landless and the
squatters were resettled in government-planned resettlement schemes (Cook, 1994). Politically-
instigated conflicts in post-colonial Kenya have led to the establishment of many resettlement
schemes across the country, as well as large infrastructural projects like the seven folks project,

which lead to construction of large dams hydropower production, e.g., Masinga dam (ibid.).

Planned resettlement schemes are therefore not new in Kenya and they are faced by unique
challenges as compared to normal rural dwellings (Cook, 1994). This is because the resettled
households have to adapt to new environments they are not used to and their traditional
livelihood strategies may not be sustainable. Therefore, due to the unique challenges the
resettlement schemes face, it is important for policy makers and development agencies to
understand the livelihood strategies chosen by immigrant households and what determines their
choices as they reconstruct their livelihoods. This would enable them to come up with policies,

programs and projects that make livelihood reconstruction easy for the immigrant households.



1.1.3 Solio Resettlement Scheme

The Kenya Government bought about 15,000 acres of land from the Solio ranch in 2008 and
resettled 3,082 households in 2009 that had been internally displaced in Nyeri County. The
immigrants were displaced following evictions from Mt Kenya and Aberdare forests in the late
1980s and mid-1990s, as well as the post-election violence of 2007/2008. The Government
constructed dry weather roads, schools, a hospital and boreholes in the scheme and provided a
tractor to the scheme so that the residents could use it to open up land for crop production.
However, in 2013 much of the land remained fallow while most households were food-insecure
and depended on relief food offered by the Government and other aid agencies (Zeeman et al.,
2012). Due to the aridity of the resettlement scheme, poor rains had resulted in total crop failure
in some seasons coupled with acute food shortages in many households while the water from
boreholes was too saline to support any significant crop production (Kaguara et al., 2009 and

Zeeman et al., 2012).

The availability of abundant pasture had led to increased livestock production particularly sheep,
goats and cattle (Zeeman et al., 2012). Poultry was also kept as well. However, in spite of the
huge potential that livestock have in the reduction of poverty and food insecurity, poverty levels
are still high in the scheme (Mancinelli et al., 2012 and Zeeman et al., 2012). The level of food
insecurity and malnutrition in the scheme had also been increasing since resettlement (Kaguara
et al., 2009). These issues raise doubts on the capability of the farm sector to adequately support

income and food supply in the scheme and therefore merit further systematic interrogation.



1.2 Problem Statement

Conflict-based resettlement schemes such as the Solio resettlement scheme are remarkably
different from conventional rural agricultural households. This is because they are often faced by
low resource endowment amidst heavy demand for services by the immigrants. In addition,
residents of conflict-based resettlement schemes tend to adapt to their new environment fraught
with underdeveloped physical infrastructure and poor provision of social amenities such as clean
water, energy, schools and health facilities (Cernea, 1997; Cobo et al., 2009; Magaramombe,
2010). However, available literature on the determinants of livelihood diversification has focused
on conventional rural agricultural households (Berhanu et al., 2007; Adi, 2007; Zerai and
Gebreegziabher, 2011; Rahut and Scharf, 2012), while little attention has been paid on conflict-

based resettlement schemes.

There is a dearth of knowledge on the livelihood strategies that resettled people engage in and
how the social amenities affect the way they reconstruct their livelihoods. Further, little is known
of what determines the number of livelihood strategies adopted by resettled households. This
study addresses these gaps in knowledge. The study contributes to the growing literature on

livelihood diversification in conflict-prone rural areas of SSA using Solio as a case study.

1.3 Purpose and Objectives
The purpose of this study was to evaluate the determinants of livelihood diversification strategies
among immigrant households in the Solio resettlement scheme, Kenya. The specific objectives

were to:

1. Identify and describe the livelihood strategies of resettled households in Solio resettlement

scheme.



2. Assess the factors that influence the number of livelihood strategies adopted by immigrant

households in Solio resettlement scheme.

1.4 Hypotheses
The following hypothesis was tested: that social, economic and biophysical factors taken singly
do not influence the choice of the set of livelihood strategies adopted by immigrant households

in Solio resettlement scheme. This means that:

i.  The gender of the household head has no influence on the choice of the set
of livelihood strategies adopted by immigrant households in Solio
resettlement scheme.

ii.  Possession of technical skills has no influence on the choice of the set of
livelihood strategies adopted by immigrant households in Solio
resettlement scheme.

iii.  Time taken to a water source has no influence on the choice of the set of
livelihood strategies adopted by immigrant households in Solio

resettlement scheme.

1.5 Justification

The Kenya Government has been involved in the resettlement of persons internally displaced
during 1992, 1997 and 2007/2008 post-election violence. This study sheds light on how resettled
people in Solio resettlement scheme are reconstructing their livelihoods and how the social
amenities around them are aiding in livelihood reconstruction, given the constraints that they

face.
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The current study also contributes to literature on livelihood diversification particularly focusing
on conflict-based resettlement schemes. The information generated by this study will be useful to
policy makers and interest groups in coming up with rural development programs; policies and
strategies that promote livelihood diversification in order to minimize the suffering of internally

displaced persons.

This study gives empirical evidence of the sets of livelihood strategies resettled households
choose and the determinants of the sets chosen. Solio resettlement scheme is used as a case study
of a government planned scheme composing of conflict-based internally displaced persons as
well as forest evictees, hence giving a good understanding of determinants of livelihood
diversification among resettled people. This is important for the government as it gives guidance
on how best to plan resettlement schemes as this affects government spending in line with its
policy to resettle all internally displaced households. It is also important to the government due
to the possible resettlements that may come up in the future due to the large infrastructure

projects envisioned in the Kenya vision 2030 like the LAPSET project.
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Chapter 2: Literature Review

2.1 Livelihood Diversification Concept

A livelihood strategy is the combination of assets and activities to earn income and support the
needs and wants of a household (Brown et al., 2006). It encompasses not only activities that
generate income but also many other kinds of choices, including cultural and social, that come
together to make up the primary occupation of a household (Ellis, 1998). Livelihood
diversification has been defined in different ways in literature, depending on the field of interest.
This study adopts the definition by Ellis (2000) that “rural livelihood diversification is a process
by which rural households construct an increasingly diverse portfolio of activities and assets in
order to survive and/or improve their standards of living” (p. 290). Ellis (2000) further notes that
households diversify by adopting a range of farm, non-farm, and off-farm activities that generate

income.

Barrett et al. (2001) divided the motives behind livelihood diversification into two. First is the
push factors which include (i) reducing risk associated with one income source, (ii) response by
the household to diminishing factor returns in any given use, e.g., family labour supply in the
presence of land constraints driven by population pressure and land holding fragmentation, and
(iii) reaction to a crisis or liquidity constraints in the household. From the push factors
perspective, livelihood diversification is driven by limited risk-bearing capacity in the presence
of incomplete or weak financial systems that create incentives to select a set of strategies in order

to stabilize income flows (Barrett et al., 2001).

The second set of motivations for livelihood diversification is the pull factors (Barret et al.,

2001). These include (i) realization of strategic complementarities between activities, e.g., crop-

12



livestock integration, (ii) specialization based on comparative advantage accorded by superior
technology, and (iii) skills as well as other endowments. With regard to pull factors, income
diversification opportunities are created by local engines of growth such as commercial

agriculture or proximity to an urban area.

Livelihood diversification has also been referred to as “de-agrarianization”, which means that
rural households reduce their reliance on farm income but increase reliance on non-farm income
sources (Bryceson, 1996). This is in response to structural transformation of African economies
denoted by a decline in the share of agriculture in both GDP and the labor force and the
convergence of agricultural factor incomes and productivity towards those of other sectors

(Timmer, 2009 and Binswanger et al., 2010).

Several studies have shown that there has been an increase in rural livelihood diversification in
SSA in the last twenty or so years due to effects of structural adjustment and economic
liberalization policies of the late 1980s and early 1990s (Booth et al., 1993; Bryceson, 1996;
1999; 2000; Bryceson and Jamal, 1997). Ellis (2001), on the other hand, argues that there are
few reliable longitudinal studies that would permit the inference that livelihoods are more
diverse now in SSA than they were twenty years ago. The author had earlier remarked that it was
difficult to substantiate the said increase in diversification due to lack of inter-temporal data sets
in SSA (Ellis, 1998). Carswell (2002) agrees with Ellis (2001) by showing that diversification
has historical and social contexts which are critical for a better understanding of livelihood
change and the changing role and importance of diversification activities. Barrett et al. (2001),
note that few people in SSA collect all their incomes from one source, which therefore makes

livelihood diversification a norm.
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Studies show that livelihood diversification is not only driven by constraints or “the unrelenting
struggle for survival of the poor” but also by incentives to engage in other activities apart from
agriculture that would bring higher incomes (Hart, 1994; Barrett et al., 2005). Therefore,
livelihood diversification could be voluntary or involuntary where the motives for diversification
are different across households with different stock of endowments (Adi, 2007). Due to the large
number of heterogeneous and interacting factors that contribute in shaping households’
livelihood diversification activities, disaggregated strategies in specific communities should be
used to assess what determines the choice of livelihood diversification activities (Barrett et al.,

2005).

2.2 Theoretical review

2.2.1 Theories on livelihood diversification
Several theories have been proposed to explain the concept of livelihood diversification. The

theories try to explain why households diversify their livelihoods.

First is the Boserupian theory of population and economic development (Boserup, 1965)
Boserupian theory challenged the Multhusian theory that predicted the extermination of humans
due to population increase beyond the carrying capacity (ibid.). Multhus had proposed that an
increase in human population over the land’s carrying capacity would lead to the elimination of
the excess population either by direct starvation or by other positive checks which can be traced
back to the insufficiency of food supplies (ibid). The Boserupian theory countered this view by
asserting that increase in human population would lead to the adoption of intensive systems of
agriculture and an increase of total agricultural output through innovations such as use of
fertilizers and mechanization (ibid.). Further, sustained growth of total population and total

output in a given territory would have secondary effects which would set off a process of
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economic growth, with rising output per man-hour, first in the non-agricultural activities and
later in agriculture (ibid.). This would arise due to the transition to permanent settlements from
nomadic settlements as a result of increased population density in rural areas (ibid).
Additionally, an increase in human population and establishment of permanent settlements
would lead to the development of non-agricultural activities as a result of emergence of a social
framework within which professional artisans and traders would develop a more lasting and
specialized activity (ibid.). Davies (1996) supports this theory and posits that as food stress due
to population pressure on natural resources, increasing competition for natural resources,
pressure on dry season grazing and increased dependence on markets sets in; livelihood

diversification becomes a strategy to ensure survival.

Secondly the theory of structural transformation of economies argues that diversification of rural
employment is part of a positive dynamic whereby economic growth entails a shift in
employment from agriculture to industry and then to services (Timmer, 2009 and Binswanger et
al., 2010). However, this theory has been challenged by some economists who argue that
livelihood diversification is generally a form of adaptation that remains essentially negative (i.e.
a change of livelihood to support a lower quality of life than was previously possible) (Bernstein
et al., 1992). Therefore, the spread of non-agricultural employment in rural areas reflects the
growing desperation of the rural poor for income generating opportunities, hence employment in
the nonagricultural sector in the rural areas arises from the survival strategies of rural households
unable to obtain employment or self-employment in agriculture. Thus livelihood diversification

from agriculture is a last resort rather than an attractive alternative (ibid.).

Finally, some economists have argued that livelihood diversification is a survival strategy in the

context of stress (Ghosh and Bharadwarg, 1992). The stress conditions could be population
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pressure, drought, poorly performing agriculture among others which cannot enable the
households to build sustainable livelihoods, hence the households diversify their livelihoods
simply to survive rather than to improve livelihoods and invest in production (Jiggins, 1986;
1989; Davies, 1996). The households therefore pursue non-agricultural activities which represent
a risk minimization strategy to achieve basic household subsistence needs (Hussein and Nelson,
1998). The current study follows this theory because the households in Solio resettlement
scheme were under stress due to challenges of adapting to new environmental conditions which
led to poor performance of agriculture, hence the need to diversify their livelihoods as a survival

strategy (Kaguara et al. 2009).

2.2.2 Methods for Analyzing Choice of Livelihood Diversification Strategies

A number of empirical methods have been used in the past to examine household choice of
alternative livelihood diversification strategies. They can be grouped into non-parametric and
parametric approaches. Non-parametric statistical methods are a class of statistical procedures
that do not rely on assumptions about the shape or form of the probability distribution from
which the data were drawn (Rosner, 2000). This approach includes the following methods: (i)
Wilcoxon rank-sum test, which compares means between two distinct/ independent groups; (ii)
Wilcoxon signed-rank test, which compares two quantitative measurements taken from the same
individual; (iii) Kruskal-Wallis test, which compares means among three or more distinct/
independent groups and (iv) Spearman’s rank correlation, which estimates the degree of

association between two quantitative variables (Conover, 1980).

Parametric methods, on the other hand, rely on assumptions about the shape of the distribution
about the distribution based on the theory of central tendency (Walsh, 1962; Conover, 1980;

Motulsky, 1995; and Rosner, 2000). Predominantly, the underlying population is assumed to
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follow a normal distribution (Rosner, 2000). The main parametric methods are: (i) two sample t-
test, which compares the means between two distinct/ independent groups, (ii) Paired t-test,
which compares two quantitative measurements taken from the same individual, (iii) Analysis of
variance (ANOVA), which compares means among three or more distinct/ independent groups,
(iv) Pearson coefficient of correlation, which estimates the degree of association between two
quantitative variables, and (v) Regression analysis, which estimates the quantitative effects of the

causal variables that they influence (Walsh, 1962).

The current study used the parametric approach because although non-parametric tests have the
desirable property of making few or no assumptions about the distribution of measurements in
the population from which the sample was drawn, they have two main drawbacks. First, they are
generally less statistically powerful than parametric procedures when the data are approximately
normal (Walsh, 1962; Conover, 1980; Motulsky, 1995; and Rosner, 2000). This means that there
is a smaller probability that the procedure will show the association between any two variables
when they in fact truly are associated. One therefore requires a slightly larger sample to have the
same power as the corresponding parametric test (Motulsky, 1995; and Rosner, 2000). Secondly,
the results of non-parametric tests are often more difficult to interpret than those of parametric
tests (Walsh, 1962 and Rosner, 2000). Many non-parametric tests use rankings of the values in
the data rather than the actual data (Walsh, 1962; Conover, 1980; Motulsky, 1995; and Rosner,

2000).

Several econometric models have been used in literature to examine households’ livelihood
diversification behavior, depending on the variable of interest. They include probit, Heckman 2-

stage, Tobit and multinomial logit (MNL) models.
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The probit model is a binary model used when the dependent variable takes two values only. The
purpose of the model is to estimate the probability that an observation with particular
characteristics falls into one of the categories e.g. participant or non-participant in livelihood
diversification (Greene, 2003). On the other hand Heckman 2-stage model is a two-step
statistical approach which corrects for selection bias when carrying out statistical analyses based
on non-randomly selected samples to avoid giving erroneous conclusions and hence poor policy
recommendations (Heckman, 1979). The Tobit Model is used to describe the relationship
between a non-negative dependent variable and independent variables (Tobin, 1958).
Multinomial logistic regression is a classification method that generalizes logistic regression to
multiclass problem i.e. with more than two possible discrete outcomes (Greene, 2003). In order
to achieve the objectives of the current study a count data model was required because the
dependent variable was the number of livelihood activities the household had. The Poisson
regression model was therefore found to be appropriate because it is a count data model that
assumes that the dependent variable is a count and hence it explains the independent variables

that determine the count (Greene, 2003).

2.3 Empirical review

Zerai and Gebreeziabher (2011) examined the effect of nonfarm employment and household
food security in Eastern Tigray, Ethiopia; using the probit and Heckman selection models. The
objective of the study was to investigate the link between food security and nonfarm
employment. The study found that family size, special skill, access to credit and village
electrification positively influenced a household’s participation in the nonfarm sector, while age
of the household head, land size, distance to the nearest town and availability of irrigation

negatively influenced participation in the nonfarm sector. Further, the study found that
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participating in the rural nonfarm sector improved a household’s food security. The study under
review explains the factors that influence a household to participate in the rural nonfarm sector,
hence having diversified livelihoods. It therefore focuses on the rural non-farm sector leaving out
the farm sector. The Probit model gives the factors that determine a household to participate in
the rural nonfarm sector but it fails to explain the factors that determine a household to
participate in a given number of livelihood strategies. It does this through treating diversification
as a binary variable, and therefore cannot explain the factors that determine the household’s
choice of a set of livelihood strategies to participate in. Hence, the probit model was not

appropriate for the current study.

Karugia et al. (2006) evaluated the determinants of off-farm income in western Kenya using a
censored Tobit model so as to correct for selectivity bias due to exclusion of households with no
off-farm activities. The objective of the study was to assess the determinants of household per-
capita income and determinants of off-farm earnings. The study found that education and age of
the household head positively influenced the amount of off-farm earnings. Education was
important in accessing off-farm opportunities while age of the household head positively
influenced the amount of off-farm earnings perhaps reflecting the influence of assets
accumulated over time on current incomes. The study under review focused on off-farm income
to determine the factors influencing livelihood diversification. The current study focused on the
set of livelihood strategies adopted by a household, and therefore there is a preponderance of
small values in the dependent variable, which Tobit may not be the best model to use. Therefore,
Tobit model was found to be inappropriate for the current study since it did not meets its

objectives.
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Woldenhanna and Oskam (2001) used both Tobit and MNL to analyze off-farm labour supply
and farm households’ choices between off-farm activities respectively, in the Tigray region of
northern Ethiopia. The objective of the study was to assess the factors that determine the hours a
household spent on off-farm activities and examine the determinants of a farm household’s
choice between off-farm activities. The study found that the age of the household head, farm
output, off-farm equipment, family size and number of dependents influenced the number of
hours a household spent on off-farm activities. Moreover, the study found that wage rate, age of
the household head, farm output, livestock wealth, non-labour income, value of equipment for
off-farm work, family size, number of dependents and area of land cultivated were the main
factors that influenced the choice of off-farm activities. The study under review examined the
determinants of a household’s choice of off-farm activities. It therefore sheds light on the factors
that influence a household to choose a given livelihood strategy but fails to explain the factors
that influence a household to adopt a given number of livelihood strategies which the current

study focused on.

Rahut and Scharf (2012) used MNL to assess the livelihood diversification strategies in the
Himalayas. The objective of the study was to assess the determinants of rural households’
livelihood diversification behavior in the Himalayas. They found that poor rural dwellers were
mainly agricultural laborers and worked in the low return farm sector while the better-off
diversified in high return non-farm activities. Moreover, the study found that education plays an
important role in households’ access to more remunerative non-farm employment. Larger
household size was associated with a higher probability of diversification into the high return
non-farm sector. Farm size did not constraint the decision to diversify into lucrative non-farm

employment. Geographical location played a major role in diversification behavior of rural
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households, indicating the importance of local context. The study under review assessed the
determinants of choice of different livelihood strategies by rural households given the constraints
they faced. The households were clustered in terms of livelihood strategies and an assumption
made that if a household was in a given category it would not participate in a livelihood strategy
in another category. The study was carried out in Asia among conventional rural households
while the current study was in SSA among resettled households, where the household was
observed in terms of a multiple choice of livelihood strategies it adopted. However, the study
was useful for the current study as it gave ideas of possible variables that influence a household

to choose a given set of livelihood activities.

Although the MNL is popular in livelihood diversification studies, it fails to explain the factors
that lead a household to choose a given number of livelihood strategies by clustering households
into livelihood strategies categories. It also assumes that if a household has been clustered in a
given category of livelihood strategies it does not participate in a strategy that is in another
category. Frequently, households choose a set of livelihood strategies to engage in given the set
of capabilities and constraints that they are faced with. The question of what determines
household choice of alternative sets of livelihood diversification strategies is better captured by a

model that relaxes the above assumption.

The model of choice for analysis of count data which relaxes the assumption above is Poisson
regression model (PRM) (Winkelmann and Zimmermann, 1995; Greene, 2008). The PRM
recognizes that a household/decision maker can adopt one or more livelihood strategies as a set.
It therefore overcomes the assumption of MNL by counting all the livelihood strategies a

household is involved in.
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PRM has been used in studies where the decision maker was faced by several alternatives taken
in sets. For instance, Ramirez and Schultz (2000) used PRM to evaluate the factors influencing
the adoption of agricultural and natural resource management technologies by small farmers in
Central America. The objective was to evaluate the factors that determine the number of
environmental conservation technologies adopted by farmers. They found that participation in
community organizations/ farmer activities, access to credit, hired/family labor available,
education, farm size and type of cropping system were important determinants of adoption. In
the study under review, the farmers were faced with a number of alternatives that they could
adopt in non-negative sets, which is similar with the current study where the households were
faced with alternative livelihood strategies that they could adopt in non-negative sets. The
similarity with the current study is that in the study under review the households were choosing
natural resource management strategies while in the current study the households were choosing
the livelihood strategies to participate in where in both studies a decision maker made his/her

choices in sets. Therefore, the current study adopted the same model.

Okello and Swinton (2011) used PRM to assess the effect of monitoring farmers for International
Food Safety Standards (IFSS) on the use of alternative pest and disease management strategies in
Kenya. The objective of the study was to evaluate the effects of IFSS compliance on the Kenyan
green bean industry. The study found that monitoring farmers for compliance with IFSS
increased the expected number of alternative pest and disease management practices used by a
farmer. Age of the farmer, education, experience, and distance to clinic, extension and
possession of a radio increased the expected number of alternative pest and disease management
practices used by a farmer. Cigarette smoking reduced the expected number of alternative pest

and disease management practices used by a farmer. The study concluded that compliance with
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IFSS brought health and environmental benefits in addition to increased access to high value
overseas markets. The similarity between Okello and Swinton’s study and the current one is that
the households were choosing alternative pest and disease management practices while in the
current study the households were choosing the livelihood strategies to participate in. Therefore,

the current study adopted the same model.

2.4 Summary

Most studies on livelihood diversification using the parametric approach use the multinomial
logit (MNL) mainly due to the presence of a polytonomous response variable. The main
objective of using MNL in this regard is to explain the factors that determine the probability of a
household engaging in alternative livelihood options. However, the assumption that is put by
MNL through clustering livelihood strategies and assuming that a household only adopts
strategies in a given category, may not be true in practice. Hence, there was need to use a model
that relaxes this assumption and observes a household given all the strategies it adopts.
Therefore, the current study adopted the PRM model since it overcomes the above assumption

by treating all the livelihood strategies a household is involved in as count data.
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Chapter 3: Methodology

3.1 Theoretical Framework

One of the underlying motivations for household choice of alternative livelihood strategies is to
maximize utility from expected earnings from a particular strategy (Dearcon and Krishnan,
1996). Thus, household choice of which livelihood strategy to engage in can be analyzed within
the random utility framework. The random utility model (RUM) postulates that household’s
livelihood choice is geared towards maximizing its utility. The utility derived from the livelihood
strategy chosen by the i™" household, can be expressed as a linear sum of two components: (i) a

deterministic part, V.

ia?

that captures the observable components of the utility function, and (ii) a

random error term that captures unobservable components of the function including

measurement errors:

Ui, =V, +&, (3.1)
where Via is the deterministic part, ¢, is the stochastic error term (Thurstone, 1927). Equation
(3.1) implies that Uia is the utility for alternative a for individual i, Via is the explained/systematic
component and &, is a random term. The choice process is formulated in terms of probability

that a given alternative livelihood set is chosen. Thus; the probability that the utility of a given
choice “a” is higher than the maximum utility of another alternative “i”” is given by:

P(a)=PU, >MaxU, |= PN, +& >MaxV, +¢, vj =a 3.2)
The systematic component of the utility function is assumed to be linear in parameter
combination (X;) of characteristics of the decision maker (S;i), the attributes of the alternative a as
perceived by individual i 