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Abstract: Turkana County experiences re-occurring drought and conflict leading to an increased dependency ratio,
injuries, both physical and emotional as well as displacement. This study, using Resilience Index Measurement, Analysis is
to determine which factors have the capability to maximize resilience in livelihoods by minimizing the effect of the shock
by looking at different ways of how livelihood contributes to household’s coping strategies and capacity during the calamity.
Data used in this study was obtained through quantitative method where a sample (n>384) was drawn from the target
population by random sampling from the data collected between 2015 and 2016. Factor loading analysis was done to
establish the weights of each resilience component. RIMA model has shown the ability to be an appropriate tool that can
deal with both linear and nonlinear regression concepts. The overall Resilience Index of Turkana county was 0.0457 and
that gender to some extent is contributing factor in determining the resilience index. The household head for Pastoral
category were between 24-41 years, which is young with 28 years as the average age. Access to market facility determines
the kind of what livelihood activity individual engages in at 79%. Access to credit significantly affects Resilience of an
individual (p < 0.1) thus contributing to diversity in choosing livelihood negatively. Remittances have a negative effect on
the fishery and farming livelihoods by 7%.

Keywords: Determinants of Livelihood Strategy, Resilience Index of a Household, Coping Strategies of Households

units of a household in food security analysis recently. It is
notable that ecological resilience has come out in economics to
find out of multi-stable state due to path-dependency [5],
“chreodic” development [6] and making of numerous increase
return to scale [7]. Initially, the concept of development in rural
and priorities in terms of plans and applications was not a major
concern until this perception was changed by research concept
paper by [8] called “Sustainable livelihoods” which gave a new
strategy as part of its attraction and existence of different
developments, changes and measure. The idea was perceived as
that being knowledgeable and having background knowledge,
conceptual, practical and organizational roots [9]. British
development organizations (for example, IDS, ODI and DFID,
among others, view “Livelihoods thinking” as the afterbirth of
what was welcomed by many prominent Non-Governmental
Organizations (for example, Oxfam, CARE,) and organizations
for development organizations (for example, FAO, UNDP)

1. Introduction

The resilience concept came up in ecological literature to find
out more on the complex set up in the socio-economic aspect [1].
During that time, engineering and ecological resilience were the
two main variants [2]. Engineering resilience, according to [3]
focuses on the steady state after a perturbation. Ecological
resilience can be measured as the magnitude of the perturbation
that can be absorbed by the system before falling from one state
to a lower one [4] and engineering resilience, that can be
measured as the speed at which the system returns to the stable
point or trajectory following a perturbation [3, 2]. This aspect of
resilience is used by the engineers in developing optimal designs
as it deals with efficiency, constancy, and predictability known
as “fail-safe” designs. The approach has been included in early
warning systems in food security analysis by looking at basic
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whose mandate still lasts for good reasons [10].

Humanitarian and development organizations have used
various definitions of resilience which seems different but
share the same aspects such as: recovery ability after a shock,
capacity to bear changes in the environment; and how to adapt
to the new life brought about by the disaster. It therefore
means that a household’s resilience is dependent on what the
households own (assets), activities that brings incomes, public
utilities and services, income generating activities, public
services and other sources of services provided by the state or
other actors. According to [11], resilient households could also
be a forward looking and invest in children’s education and
community-based risk sharing arrangement. Resilience is
defined as a capacity that ensures stressors and shocks do not
have long-lasting adverse development consequences [12].
Resilience Measurement Technical Working Group2 (RM-
TWG) defined resilience as “a capacity that ensures stressors
and shocks do not have long-lasting adverse development
consequences” [13]. The definitions make strength on the
various aspects of being stable that is possible to be used as
substitute to dimensions which reflects on the early concepts of
resilience or different feeling of nature [14]. It can also be
referred to as the magnitude of disturbance that can be
absorbed before the system re-defines its structure by changing
the variables and processes that control behavior [15]. Over the
years, inadequate rainfall has resulted to chronic food
insecurity and prolonged cyclic droughts in the Arid and Semi-
Arid Lands (ASALSs). There has been therefore increased need
to identify specific solutions to allow the in-need population
group in the prolonged crisis to widen their ability in order to
be able to bear the shocks brought by the disaster and broaden
their resilience to the dynamics of life. An ideal bridge
between direct and indirect measures of resilience is
represented by the Resilience Capacity Index (RCI), which can
be employed as to predict food security [16]. Resilience is an
intrinsically dynamic concept that exhibits complex and far-
from-equilibrium dynamics [1] and as such requires a dynamic
analytical framework. The Amer 28 Psychiatric Association
did not list any measures of resilience in the recent textbook of
psychiatric measures [17].

This research therefore aims to measure resilience of a
given household through Resilience Index measurement
Analysis (RIMA), [18] which has demonstrated to be an
effective and can deal with linear and nonlinear regression
concepts compared to the Jew, Green, and Kroger scale which
mostly focused on internal characteristics of an individual
rather than factors outside of the individual [19]. RIMA
investigations showed that it’s more efficient, accurate and
robust in complex analysis. This study aims to assess coping,
prediction and recuperation mechanisms from the pressures
and shocks of at-risk households in Turkana County.

2. The RIMA Model

The study used an updated version of the resilience
framework developed by [18]. RIMA concept reports the
simple equations that fit in the resilience analysis into

analytical framework. This approach uses household as the
simple unit of analysis and food security analysis as the
outcome variable. Resilience and outcome relation are
presented as in the equation 1 below [18].

Xt = f(Pr?,P%, RI?) 1)

Where Xi is food security outcome, Pr is the probability of
experiencing a natural disaster as a result of the physical
location where the household lives, Psh is the probability of
undergoing through a shock based on the livelihoods
characteristics of a household suffering from a shock due to a
disaster, Rli is the resilience Index of the household.

The equation 1 above illustrates that the outcome variable
for the subsequent years is determined by the initial year
value year 0 whether a disaster occurred or not occurred. The
time variable is the difference between initial year and the
subsequent year, say 1 as per the equation, where the
difference between 1 and 0 as the time when a shock occurs.
It therefore implies that the intensity of X (outcome) in time
t+1 depends on whether something happened to the
household. This implies that the intensity of an outcome X in
time t+1 depends on if nothing happens to a household, in
time t. For example:

KXeyri = fF(X + &), (2)

for t=1, T and i=1, ..., I, is how the outcome variable in time
t+1 is a function of itself in time and & ; as the error term.

For Linear fixed effects models, in i observations and t as
the time intervals

Xes1,i = Bx + (apy + qR) + (vsSH; + v Rl +
YrsRISH) + &, 3)

The equation 3 above have three parts where Bx; explains
the outcome value at time t; X is the valued assumed by time
invariant matrix of the household traits; R; is the household’s
residential smallest geographical location time-invariant
matrix ftraits; (ony; +oyR;) represents the effect on the
individual. (Y,SHj + V.RIt, i + Y,RISH) is the relationship
between Resilience and shock where SH; is the j shock
occurring; Rl ; is the resilience of the household i in time t;
SH is the effect of the shock j over the resilience of the
household (i.e to what extent is SHj going to change Rl ;; & ;
is the error term. The model illustrates the factors used to
determine the food security of a given household whenever a
household experiences a shock. In order to classify a
household as food secure, the previous values of the food
outcome assumed, and household assets and abilities play a
major role. Theoretically, assets owned by a household may
have an influence on how the household responds to a shock
whenever it occurs. An environment where the household
lives also may influence on the response to a shock as well as
beneficial and enabling environment facilitates response to
disaster thus may reduce the intensity of the influence.
However, well off household can also experience severe
shock when they do not receive a response from the
authorities or irrelevant response mechanism in good time as
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the loss would be too huge (or wrong reposes as well) at a
given time invariant. The constant term illustrates how
household’s resilience is affected by the shock.

(vsSH;j + v(RIy, ; + v,sRISH) shows the effect of a shock
to household resilience. SH is the measure of shock a
measure of how a shock affects the outcome variable in time
t for i=1, 2, 3....... SH is a measure of how a shock
affects x¢, 1, i; RI represents the households’ resilience. The
former vector observations may or may not affect X
negatively, the latent vector observations will show negative
effects on X. Lastly RISH tells how that specific shock can
affect the resilience of the household (reducing or
compromising). From equation (2), X can reduce
significantly if a household experience a shock in replicated
number of years i.e yearly. These factors depend on time
(time variant). The study therefore produced conceptual
framework through fixed effect model to better help

understand the relationship between food security and
measurement model. The Fixed effect model approach
assumed the individual effect are unobserved, varies with
time and specific group constant as used in the regression
model under the strict exogenous assumption (E [¢ | X=0])
that can be attributed to independent variables.

Error attributed to this effect can be illustrated as:

my = Br + Eti 4

If we take (B,X; + f;L;) to be correlated with the (ay),
time-invariant while we still assume that it is uncorrelated
while continuing to assume that it is uncorrelated with (& ;).

Fixed effect model solves the correlation effect between
the individual effect and the independent variables through
reducing the variables by within transformation:

(Xt+1,i - Xt,i) = [ah(Yi,t - }71) + al(Li,t - EL)] + [ys(aSH]-) + Vr(ath,i) + ¥rs(ORISH)] + agt,i %)

Where X, = %ZleXi and L, = %Zle L;. X and L are both
time dependent hence the effect is ruled out hence removed
from equation 5:

0x; = Ys(0SH;) +yr(ORI;;) + vrs(ORISH) (6)

In order to understand the how varied the components are
when a shock occurs, equation 7 below is used:

6Axi

"1 = ORI; + ORISH; (7)

The equation shows that the effect of a shock on food
security component (X) is the sum of the household’s
resilience index and effect of the shock on resilience. The
effect of a shock (SH) and Resilience Index (RI) can be better
understood by mitigating the effect of the shock on the X and
comparing it with RI.

Measuring (7) allows several policy indications and gives
the opportunity to measure the “resilience gap”, i.e.: the
distance to fill the gap needed to make a household ready to
cope with shocks.

To determine the resilience approach more clearly and how
related it is to the other approaches, the study applied the
resilience interaction with vulnerability as illustrated in
equation 8. In this case, Vulnerability of how a household
is [i] expressed as a representation and resilience to risk
function.

w; = f(exposure, iy, RI;) ®

FAO defines resilience as the ability of the household to
return to its original state after experiencing a shock. In line
with  this definition, the resilience of a given
household/individual is more of ability and nothing else.
Hence various aspects are important as a recovery
mechanism of a household once d faced with different
challenges. With respect to this idea, resilience is more a
matter of capacity than anything else.

3. Methodology

The study is aimed at assessing the coping, prediction and
recuperation mechanisms from pressures and shocks of at-
risk households in Turkana County. This is done by
establishing the key determinants of livelihood and coping
strategies. The study also estimates the resilience index of a
household in Turkana County using the RIMA model.

3.1. Study Design

The study is aimed at assessing the coping, prediction and
recuperation mechanisms from the pressures and shocks of
at-risk households in Turkana County. This is done by
establishing the key determinants of livelihood and coping
strategies. The study also estimates the resilience index of a
household in Turkana County using the RIMA model. In
achieving this, a secondary data analysis of the already
collected data from the Kenya National Bureau of statistics
was done to investigate the characteristics associated with
social and economic dimensions of the people living within
Turkana county. Households were randomly selected from
the total sampled households taking into consideration the
sub-counties, livelihood zones, gender and household head
for the period of between 2015 and 2016. The population for
this study consisted of all households residing within
Turkana county between May 2015 and May 2016. The sub-
counties included: Turkana North, Turkana Central, Turkana
East, Turkana West, Turkana South and Loima. Agro-
pastoral, Farming, Fishing, Pastoral and Urban were the main
livelihood categories used for the study. The county human
population during the Kenya population and Housing Census
of 2009 stood at 855,399. The Proportional allocation method
was to distribute the sample across the sub-counties, then
cluster sampling method was used to obtain the sample
within the sub-counties where livelihoods zones were
considered as clusters and the primary sampling units were
households. Households were then selected through a



American Journal of Theoretical and Applied Statistics 2020; 9(5): 228-237 231

household list using a systematic random sampling method in
each cluster. The main analysis component of this study was
households, which is the primary sampling unit. The study
applied the Taro Yamane (1973) sample size formulae to
obtain a sample size of 384 households from the targeted
population with a 95% confidence level and the error margin
of 5%. Taro Yamane sample size is as given below:

N

n= )

T 14N(e)

Where n signifies the sample size, N is the total population
of study and e is the allowable error (%).

The sampling effectiveness and adequacy was established
against the 0.5 preferred value. Structural equation modeling
method was used to help in determining the factors affecting
households’ resilience to food insecurity, a revision to [18]
proposed methodology.

This approach lies mainly on the ability of the household
to earn a living and thus the abilities were evaluated with
regards to activities that generate income, access to basic

RI= 3, ABSi + 0,IFA + 9, AA + 9,NAA +9,S + 9, AC 3,SSN

Where RI is resilience, ABS is Basic Services Access, A is
asset, AC is the adaptive capacity, SSN represents social
safety nets and S is stability.

3.2. Variables and Units of Measurement

This study used principal component analysis (PCA) on
tropical livestock unit, calculated as 250 kilograms of grain
to an animal, expenditures, income, food storage lifespan and
number of hectares of land used for farming [20, 21, 11]. The
rationale of choosing these variables is explained below.

1) Food cost— This is the money spent buying food. A
household that spends much on food signifies wealthy
household, though this may be linked to lack of enough
food productions

2) Income-This is the total earning of a household.
Households with much earnings are more resilient
compared to low earning

3) Land used for farming-This is the number of farms a
household uses to produce or being used for production
purposes. The more the number of farms, the more the
food or income produced for a given household hence
increasing food security

4) Livestock owned-This is the number of livestock owned
(Tropical Livestock Units). The more the assets owned
by a household, the more resilient the household is.

5) Stock last-The bigger the stock, the longer it lasts. A
household with large stock is more resilient compared
to a household with less stock hence less resilient.

4. Results

The study is aimed at assessing the coping, prediction and
recuperation mechanisms from the pressures and shocks of
at-risk households in Turkana County. This is done by

services, properties owned and access to social safety nets.
This study used principal components/factor analysis for
continuous variables and optimal scaling multivariate
techniques to estimate the latent variables (ABS, IFA, AA,
NAA, S, AC and SSN) using the available indicators of each
latent dimension separately as shown in equation 10 below.

(10)

Where F;is component i, and IV is the indicator variable for
factor I for i=1, 2, 3... n.

Using Barlet scoring formulae (1937), then the Resilience
components are estimated as:

F,=f(IV1, IV2, IV3,.., IVn)

F, = (8,IV1 + 8,IV2 + -+ 8,IVn)n (11)

Where F; is resilience component factor i, IV is the indicator
variable for factor i for i=1,2,3....n and 0, factor loading variance.

These factors combined gave the algebraic expression to
resilience as:

(12)

establishing the key determinants of livelihood and coping
strategies. The study also using the RIMA model estimated
overall resilience index of Turkana county. The analysis of
the data was done using STATA version 13. The results are
discussed in the following sections.

4.1. Income and Food (AIF)

The majority (67.3%) of the households living in Turkana
County is falling in either poor or borderline food
consumption categories. Approximately 32.7% households
are within the acceptable food consumption score. The
farming group showed the highest score at the borderline
food consumption status followed by the fishing community.
This is attributed to the prolonged dry seasons within the
Turkana County resulting in poor crop performance. Pastoral,
Agro-pastoral and urban populations showed acceptable food
consumption as per livelihoods category analysis as shown in
the figure 1 below. The food system comes from a multi-
dimensional system that states that food system is made of at
least two elements regardless of whether the supply is being
made sure by the resource base or by the dependent socio-
economic component [22]

Households' food consumptionscore
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Figure 1. Food consumption Score.
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4.2. Basic Services Access (ABS)

Approximately 74% of the household surveyed use
uncleared drinking water sources which is not fit for drinking
as per the responses. Slightly above half of the households
use Kerosene lamp and 36.2% use battery torch to provide
light. Walking distance to school is approximately 25 minutes
and majority (74%) have access to school facilities. A greater
percentage of the population (85%) can access health
facilities and services are rendered to them in these facilities.

Urban population has good access (90%) compared to other
groups with 74%, 63% and 58% for Agro-pastoral, pastoral
and farmers respectively, while fishing community has the
least access at 54%. Basic services variables appeared to be
negatively affected by the distance to the facilities and how
many children within a given time drop out of school,
whereas access to services such as credit, telephone and
electricity showed positive influence across all the livelihood
categories as shown in table 1 below.

Table 1. Basic services access estimation.

Variable Turkana Agro-Pastoralist Fishing Pastoralist Farming Urban
Telephone 0.4126 0.2618 0.3271 0.2129 0.3231 0.6910
Electricity 0.4833 0.3902 0.6005 0.1512 0.3782 0.6428
Water access -0.3523 -0.4389 -0.0415 -0.5705 -0.4198 -0.0394
Work distance -0.0321 -0.2346 0.1129 -0.3635 0.4247 0.2254
School dropout -0.4462 0.3863 0.5231 0.6231 0.213 0.0988
Credit access 0.0356 0.3253 0.2569 0.1563 0.2824 0.4327

4.3. Agricultural Assets (AA)

About 40-100 livestock is owned by the younger age groups
while the older age category (42-59 years) owns a fewer
number compared to the later. 31-35 years old category, owns
an average of 54 livestock, this could be attributed by the fact
that the majority of youths in this category prefer to live in
urban centers to look for jobs and if they do not succeed, they

go back to do livestock keeping hence the surge in the number
of livestock between 36-40 years of age category. Hence, from
the study findings, age is a contributing factor in the decision
to either do pastoral or Agro-pastoral livelihood strategies.
From the Table 2 below, Agro-pastoral, pastoral and framing
groups value agricultural assets as compared to urban and
fishing communities. These are due to the obvious fact that
they use these assets a lot to earn a living.

Table 2. Agricultural Assets estimate (Ksh).

Variable Turkana Agro-Pastoralist

Fishing

Pastoralist Farming Urban

AA 5,529.4 9,397.8

2,341.1

6,316.9 4,700.4 2,078.3

4.4. Non-agricultural Assets (NAA)

From the results, NAA seemed to be more relevant to
urban and fishing population categories as opposed to
another livelihood groups. It, however seemed less relevant

to Pastoral and Agro-pastoral groups as indicated in the table
3 below probably because of the nature they are more
focused on the Agricultural aspect of the income generating
activities.

Table 3. Non-agricultural assets average estimate value.

Variable Turkana Agro-Pastoralist Fishing Pastoralist Farming Urban
NAA 4,218 3,362 5,192 2,761 4,316 6,236
. thereafter factor analysis was conducted. Most of the poor
4.5. Social Safety Nets

These include factors such as money remitted from other
countries, any transfers and charity support from NGOs or
government. They are mainly more important to vulnerable
poor households. In the study, these values were standardized
and a zero mean and 1 as the variance was obtained

households in urban areas showed a higher access to social
safety nets compared to the pastoral and Agro-pastoral
communities. This could be associated with accessibility to
such kind of services compared to pastoral and Agro-pastoral
communities who are mainly in the rural areas where access
could be difficult during such times.

Table 4. Social Safety Nets total value (Kshs).

Variable Turkana Agro-Pastoralist Fishing Pastoralist Farming Urban
SSN 117.1 31.8 45.6 24.2 42.6 155.2
. shocks. Weather shocks experience is mainly flooding and
4.6. Stability (S)

Turkana experiences mostly weather and inflation related

droughts whereas inflation related shocks include high food
prices, high input prices, the death of breadwinner and
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inability to purchase food. Approximately 40% indicated to
have experience at least one whether shock. Weather shocks
bring about factors such as crop and livestock diseases, poor
performance in crop production and loss or damage of assets.
More than half (55%) of the respondents stated that they have
these factors related to weather shocks while 42% have
experienced inflation related shocks. Other types of shocks
were not rampant in the county, but about 10% of the
surveyed households reported to have experienced illness,
clashes and political related shocks. When a shock occurs,
households are the central decision-making units
(consumption smoothing, asset selling, livelihood strategies
choice, coping strategies adoption) and the node of
interactions with institutions as well as with both formal and
informal social networks [23].

Table 5. Number of shocks experienced between Mid 2015-Mid 2016.

Shock type Number of shocks

0 1 2 3 4 5 Total
Weather 12 6.1 38.1 43 0.7 0.1 100
Agriculture 6.2 13.2 34 25.3 16.2 5.1 100
Income 2.4 19.2 39.5 27.2 7.4 4.3 100

As can be seen from the table 6 below, Turkana County
experiences all the types of shocks at above average levels
(greater than 0.5 thresholds). Animal shock recorded the
highest value of 0.7794 while shocks attributed from crops
accounted for 0.5409. As expected, pastoral and Agro-pastoral
categories recorded the highest score in terms of animal shock
while crop shock is highest among the farmers and the Agro-
pastoral groups. Urban categories experience other socks
compared to pastoral, Agro pastoral and fishing categories

Table 6. Stability component estimate.

Variable Turkana Agro-Pastoralist Fishing Pastoralist Farming Urban
Shocks 0.7583 0.5416 0.545 0.5148 0.5125 0.7654
Animal shock 0.7794 0.7682 0.2923 0.9901 0.5832 0.4967
Other shocks 0.5728 0.6631 0.7645 0.5126 0.6871 0.9337
Crop shock 0.5409 0.7788 0.6071 0.5913 0.7858 0.6779
areas where they can get water and pasture for their animals.
4.7. Adaptive Capacity

Urban population is more able to cope when a shock
occurs. Farmers and pastoral have the least way to cope when
a shock occurs. This could be because they rely on
subsistence farming and their livestock, hence when a shock
occurs, they have nothing to leave in the store. During a
disaster, poorer and less fortunate household, use of all the
available resources i.e livestock and other assets that are
functional to their livelihood activities thus reducing their
chances to fall in poverty trap according to [24]. Urban
population has better access to employment followed by
fishing categories while pastoral have the least access to
employment. Better access to diversity, education and food
ratio was also better in the urban group as shown in the table
7 below. 86.3% and 66.91% of the Pastoral and Agro-
pastoral households respectively move with their livestock to

[25] study stated that Migration or relocation of the
households, often referred to as maladaptive strategies, allow
households to seek new economic and social opportunities
elsewhere. In contrast, the migration of single household’s
members is functional to supplement standard incomes with
individual remittances and allows members to divide the
household’s assets in larger shares. Pastoral groups may at
times relocate to Agro-pastoral areas to look for the crop
remains for the animals. In-kind assistance from well-off
relatives, dividing meals amongst their counterparts, ensuring
that children, aged persons and sick people get meals first
compared to the remaining categories, sourcing for grass,
firewood and wild fruits for sale, relocating to do fishing in
the coastal areas, slaughter weak emaciated animals for food
are some of the survival strategies used during calamities.

Table 7. Adaptive capacity estimate.

Variable Turkana Agro-Pastoralist Fishing Pastoralist Farming Urban
Employment 0.2245 0.2508 0.3404 0.2213 0.2419 0.5065
Diversity 0.1513 0.2934 0.287 0.2301 0.2945 0.4728
Education 0.1437 0.4671 0.356 0.356 0.5896 0.6773
Food ratio -0.7832 -0.7692 -0.6953 -0.6953 -0.5456 -0.5655

4.8. Resilience Index

Turkana County scores resilience of 0. 0457. The
computed difference index among the livelihood groups and
the overall resilience index showed that urban group is more
resilient at 0.14 while fishing community are the least
resilient at-0.2452. Agro-pastoralists, pastoral and farmers
recorded 0.1121, 0.1025 and-0.1246 respectively as

illustrated in the table 8 below. The negative shows low
resilience score. Urban group could be more resilient due to
the accessibility of infrastructure, services, adaptive capacity
as well as sustainability. This is as a result of most of the
resources being concentrated within the urban set up
compared to rural areas.
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Table 8. Resilience index per livelihood group.

Livelihood group Resilience index
Agro-Pastoralist 0.1121

Fishing -0.2452
Pastoralist 0. 1025

Farming -0.1246

Urban 0.14002

The sub-county index showed that Turkana central had the
highest resilience index of 0.83 while Turkana North showed
the least resilience of-0.64 as can be seen from the Figure 2
below. High record to basic services access and income
shows good resilience levels. There was the low level of
adaptive capacity in Turkana County, which raises a concern.
The difference in resilience index from sub-county to sub-
county is attributed to basic services access, income and
adaptive capacity. This depends on livelihood strategy as
well as geographical distribution. Turkana central high
resilience index, for example, could be attributed to Lodwar
town, hence more economic activities, thus better income
sources and adaptive capacity. Turkana North with the lowest
resilience index score are mainly fishers’ hence low-income
source, Social Safety Nets and stability. The resilience index
was obtained through factor analysis and iterated principal
factor method to re-estimates commonalities iteratively.

Loima

0.5

Turkana North Turkana East

Turkana South Turkana West

Turkana Central

Figure 2. Resilience index by sub-cunty.

As can be seen in the figure 3 below, urban livelihood
group recorded high scores resilience index with respect to
access to basic services, capacity to adapt after a crisis
occurs, access to food and income as well as ownership of
Non-agricultural assets (0.5301, 0.5698, 0.6373, and 0.5753
respectively) while Agro-pastoral group showed highest
(0.6478) contribution through Agricultural Assets to
resilience index followed by pastoral (0.5542) and farming
groups (0.5364). The results illustrate that Turkana County
has an average resilience level. Even though the resilient
levels are average, there are still households within the
livelihood groups with low resilient levels because of
inequality among the different livelihood groups. Across the
livelihood groups, urban category showed the most inequality
distribution, whereas pastoral and Agro-pastoral showed a
more equally distributed resilience though below average
level. This implies that the pastoral and Agro pastoral
communities need special attention to help recover incase on

a shock and able to adapt whenever a disaster occurs.

IFA
1
ABS ——Agro-

Pastoralist

——Fishing
Pastoralist
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Farming

AA SSN

Figure 3. Resilience index by components and livelihood groups.

Turkana west showed the highest score in in resilience index,
under access to food and income at 0.578 and stability (0.1953),
while the least score was recorded in Loima, Turkana East,
Turkana Central, Turkana south and Turkana North had 0.5678,
0.5621, 0.3567, 0.3345 and-0.3456 respectively. Turkana south
demonstrated the highest score (0.5789) In terms of Basic
Services access (ABS) and adaptive capacity (0.7234) while
Turkana north, Turkana East, Turkana central and Turkana west
had the least score (0.1234,0.6723,0.4967 and 0.1953) as shown
in the figure 4 below.

IFA
1 Loima
S ABS
——— Turkana East
NAA AC Turkana west
Turkana
AA SSN central

Figure 4. Resilience component by sub-county.
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Figure 5. Resilience component by household head.

In Kenya, gender differences are normally considered a
key factor that contributes to the role of men and women in
terms of assets, education, economic opportunities, social
protection schemes and decision-making process. The
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analysis illustrated that gender differences affects the
resilience score in Turkana. Further study on socio-economic
individual data would help understand the dynamics. From
the findings, female headed households are less resilient
compared to the male headed households’ counterparts as can
be seen in figure 5 above. This extensive difference was
noted in terms of land and agricultural assets. This could be
attributed to higher education levels compared to female
category, the capacity to access basic services, food and
income access. However, female headed households recorded
high scores in terms of social safety nets as the simple way
female headed households can deal with a shock when it
occurs.
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recorded less scores for female headed households

The t-tests conducted on the livelihood mean difference
indicated that the differences in terms of resilience index for
Agro-pastoral, pastoral, fishers and farmers are not
significant. Access to basic services, food and income as well
as adaptive capacity gave urban population a greater prowess
in terms of resilience disparity compared to other groups.
This was illustrated by the larger t-statistics value. The t-test
illustrated no statistical significance between stability and
social safety nets and different for each resilience component,
for instance, female in farming recorded higher scores in
terms of income and food access and males high scores in
stability in an urban livelihood group.

Agricultural, Non-Agricultural assets and stability
Table 9. T-test statistics on Resilience variables.
Unstandardized Coefficients Standardized Coefficients .
Model B Std. Error Beta Sig.
(Constant) -1.215 0.454 1.68 0.025
IFA -6.561E-02 0.070 -0.055 0.4614 0.000
ABS 6.749E-03 0.001 0.549 1.5701 0.000
1 AC 3.374E-03 0.000 0.456 2.954 0.001
SSN -2.353E-03 0.382 -0.243 -4.814 0.033
AA -1.466 0.537 -0.438 1.59 0.000
NAA -2.312 0.455 -0.081 1.654 0.001
S 1.456 0.321 0.290 -1.358 0.034

To compare the statistical significance between the
livelihood groups and variables of resilience, Multivariate

analysis of variance (MANOVA) statistical test for
comparing multivariate means of several groups was used.
Table 10. MANOVA test statistics on livelihoods.
Source Statistics df F (df1, df2) F Prob>F
Group W 09872 6 27,398 1.34 0.2341
P 0.0134 27,396 1.22 0.3421
L 0.0234 217,394 1.11 0.3245
R 0.0456 24, 388 2.34 0.0012
Residual 1673
Total 1568

W = Wilks’ lambda L = Lawley-Hotteling trace
P = Pillai’s trace R = Roy’s largest root

From the findings, the multivariate tests Wilks’ lambda,
Pillai’s trace, Lawley-Hotteling trace, Roy’s largest root,
indicate that there are differences in resilience index within
each livelihood categories. This illustrates that there are one
or more differences among the mean vectors for the
livelihood groups. From the findings, p-values are less than
0.05. This implies that the resilience index is different across
the livelihood groups as shown in the table 9 above. The
multivariate R-squared for this model is about 93.72%, which
is relatively strong.

5. Conclusion

From the findings, the resilience index score was recorded
as 0. 0457. Livelihoods categories were found to be more
relevant in determining the resilience index of households in

Turkana county and that gender is as well an important factor
in determining resilience. Compared to the male headed
households, female headed households are less resilient
whenever faced with a shock. This is attributed to the fact
that male headed households have easy access to credit, land,
social services and diversified social networks.

The results also indicated that the urban category is more
resilient (0.14) compared to other livelihood categories. Social
safety net participation index and social support gave lowest
and low scores respectively as per the low values of formal and
informal money transfers. To correct this trend, state and non-
state actors can focus on increasing agricultural and non-
agricultural income source programs, hence reducing
constraints as a result of credit/debit. As per the findings, in the
stressed seasons, many pastoral (86.3%) and Agro-pastoral
families (62.1%) migrate to the areas where they can get
pasture and water to their animals while farmers and fishing
communities relocate to where they can avoid being hit by
drought or flood. Household, who will not manage to migrate
suffer from malnutrition in children and mothers due to lack of
enough nutrients in the food consumed. In terms of the main
priority areas to concentrate on, the study findings showed that
water facilities, education and health services, job
opportunities, income generation activities, food and nutrition
and farming equipment and technology need more attention.
The findings also showed that households who receives
support from relatives, food and nutritional support, health
support and contributions by well-wishers have more ability to
recover during or after a shock occurs.

Access to market have a negative influence on the decision
of a given household in terms of the kind of livelihood group
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to indulge in within Turkana County. The market access rate
of the residents of Turkana County stands at 79% as per the
study. Many households prefer to be involved in agricultural
livelihoods, but the other options are based on the distance
they can walk to the nearest market facility. This implies that
the chances of a given household indulging in different
economic activity are more likely to reduce as the distance to
the nearest marketplace increases. People who live near
marketplaces have greater chances of engaging in more than
one economic activity since it is more convenient to widen
their income scope compared to those living far away from
the market facility. Household members can also get a broker,
wage laborers, does petty trade when they have access to
near market. In addition to livelihoods strategies which
affects resilience index and very important in terms of
measuring resilience capacity of a given household, credit,
social services, capacity to utilize available social networks,
land ownership also contributes in analyzing resilience
capacity.

From the results, Urban livelihood categories have more
access to basic services which enables them to attain high
scores in resilience as well as food consumption score
compared to other livelihood categories. Household with
better access to good health care services and educational
facilities tend to have better capacity to adapt and bounce
back whenever a crisis occurs as the shock impact is reduced
hence resilience strength. With increased diversion in terms
of livelihood activities and reduced dependency ratio, more
resources are available hence increased income. This
explains that resilience of each livelihood category is
dependent on how various components contributes to the
resilient capacity of a household as well as livelihood. For
this study findings, urban group appeared to be more resilient
as Agro-pastoralist and Farmers categories follow. Income
level and basic services access for pastoral group was low
more so in communities/villages normally worst hit by
drought. Agrarian categories showed less gender disparity
compared to urban counterparts. This could be attributed to
the fact that they have better access to basic services,
adaptive capacity and food which are as seen from the study
key factors in determining resilience of a given livelihood

group.
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