EFFECT OF JIGGER INFESTATION ON AGRICULTURAL

PRODUCTIVITY: A CASE STUDY OF MURARANDIA DIVISION

MUHORO BENSON WANDERI

X50/76536/2012

SUPERVISORS:

DR. ODHIAMBO SULE

DR. MARY MBITHI

Research Paper Submitted in Partial Fulfillment ofthe Requirements for the

Award of the Degree of Master of Economics of the kiversity of Nairobi

NOVEMBER 2015



DECLARATION

This is my original work and to the best of my knledge this paper has not been
presented for award of a degree in any other ursingr

Sighature........cc. oo e e Date....co v
Muhoro Benson Wanderi

This paper has been submitted with our approvalrasersity supervisors

Signhature.......o o vevie i e enn e Date......coo e
DR. ODHIAMBO SULE

Signature.........coee v v e ennn Date...... .o v

DR. MBITHI



DEDICATION

| dedicate this work to the Almighty God and to amily for their encouragement

and support throughout my studies.



ACKNOWLEDGEMENT

| would like to acknowledge my family members, fmgs and colleagues whose

support made it possible for me to go through thademia process successfully.

| also acknowledge my fellow students and lecturatsthe University of Nairobi
whose wells of knowledge | drew from through theademic period, and have made
me a better professional. | would also like to 9pdg acknowledge my supervisors,
DR. Odhiambo Sule and DR. Mary Mbittwho have guided me tirelessly through the

research project. Their guidance is invaluable.



HIV

B

SSA

UN

WHO

KNBS

IMF

AK

CAADP

GAO

AIDS

OSD

ILO

IFPR

SPSS

ACRONYMS

Human immunodeficiency virus

Tuberculosis

Sub Saharan Africa

United Nations

World Health Organization

Kenya National Bureau of Statistics

International Monetary Fund

Ahadi Kenya

Comprehensive African Agriculture Developmenddgtamme

Government Accountability Office

Acquired Immuno Deficiency Syndrome

Onchocercal Skin Disease

International Labour Organization

International Food Policy Research Institute

Statistical Software for Social Sciences



TABLE OF CONTENTS

DE CLAR AT ON Lttt e e et i
D 0 O I T i
ACKN OW LE D GEMEN T L e e e et aeeenes v
A C R ON Y M S . e e e e ettt e ——————— v
TABLE OF CONTENT S ottt et eaeaeas VL.
LIST OF TABLES ..o e et e e e emeas viii
A B S T R A T o e e e e ————— IX
CHAPTER ONE: INTRODUGCTION ..ttt 1
1.1 Background infOrmation .........c.oeinit e e e 1
1.2 Statement of the problem ... 4
1.3 Objectives of the study ... e 5
I o Y o 10 1= 1] 5
1.5 Significance of the Study ... 5
1.6 SCOPE Of the STUAY ..eii e e e et meae e e 6
(O N e I = IR 7
P20 R 114 o Yo [0 Yo o ] o PP 7
2.2 Theoretical lIterature ... ..ot et e rramnaeeaens 7
2.2.1 The Human Capital Theory: Health as a HurGampital ........................ 7
2.2.2 ProducCtion FUNCHIONS ...ttt ie e e 8.
2.3 Empirical Iterature reVIEW ....c.viuii i et e s mmee s 9
2.4 Overview of Literature Review and Research Gaps..........c.cooeviiiiiiiinnnn. 11
CHAPTER THREE: RESEARCH METHODOLOGY ...iiiiiiiiiiie i 13
L0 INTrOAUCTION e e e 13
G R |V Lo To [T I B X=X Y o ] o £ 1o 1 IO P 13
3.2 Theoretical Model ... e 13



B.3EMPIrical MOl . ... s 14

3.4 Measurement of Variable ..... ..o e 15
3.5 Sample size and sampling teCchNiQUe ... 16
3.6 DAtA SOUICES ..ottt ettt et e ettt et ettt et et e a e e et e e n e ma e aaee s 16

I R A Y- Y 1 o 1Y/ 16

B.7.2 Reli@ability ..o e e ————— 17
CHAPTER FOUR Lo e e e e e e eaan 18
RESULTS AND DISCUSSION ...ttt e e 18
v O I 1 a1 o T 1¥ o3 1 0 o I PP 18
4.1 DeSCriptive StatiSTICS .ouiiiiii it e e 18
4.2 RegresSiON aNaly SIS, vt 20

4.3 T-test to compare mean annual production ofgiginfested and uninfected

LB DU L e 23
CHAPTER FIVE o e e ettt ettt e e e et amns 25
CONCLUSIONS AND POLICY ISSUES ...ttt 25
5.1 Summary of the Study FINAINGS.......o it e e ie e 25
5.2 CONCIUSION S et 26
5.3 Recommendations and Policy Implication ... cooiiiiiiii 27
5.4 Areas of Further Study Limitations of the syud...............coooiiiiii e, 27
e e o A 29
AP P EN DI E S .o i et ot e e n—————— 33
Appendix I: Multicollinearity (Correlation MatrixX).......c.ccoooiiiiiiiiiiiiii e 33
Appendix I1: Multicollinearity (VIF) ..o e 34
Appendix llI:Normality test of residuals ......cceiiiiii i 35
Appendix 1V: INtrodUCtOry letter. .. ..ot e as 36
APPENdiX Vi QUESTIONNAITE. ..ttt ittt ettt s e e e e et e e e ae e e e e ee e e e e e neeneamnan 37

Vii



LIST OF TABLES

Table 3.1: Operationalization of Variables ... 15
Table 4.1 Descriptive Statistics (Frequency andcBtage) ........ccooevveviiiiiinennnnn. 18
Table 4.2 Descriptive statistics (Mean and Standdediation) ......................o.ee. 19
Table 4.3 Regression Results with uninfected labour.................oon. 21
Table 4.4 Regression Results with jigger infestablour ... 22
LI 1 L= T I 1= P 23

viii



ABSTRACT

The study investigated the effect of jigger infasta on agricultural productivity
among the farmers of Murarandia Sub County in MgranCounty. The study was
guided by three specific objectives which are; tetablish the extent of jigger
infestation in Murarandia in Murang’a County, to adyze the effect of jigger
infestation on agricultural productivity in Murardma in Murang’a County and to
provide recommendations on jigger menace handling ¢government and
humanitarian policy makers.

The population of the study consisted of 28,943 dehwolds in Murarandia division

Murang’a County according to the 2009 Kenya censysort. The sample size was
384 households. This study used primary data whias analyzed using STATA.

Inferential analysis was achieved using an ordinbBrgst square regression model.
T-test was also used to test whether there wasatissical difference in the mean
production of infected and uninfected labour.

The study findings revealed that 67.35% of farmemsMurarandia Division in
Muranga County are infected with Jiggers. That figus higher than the prevalence
rate of 4.5% of Kenya. Findings also indicated thdien uninfected labour is used,
then one unit of capital produces 2.072 units ofhwal production whereas when
jigger infested labour is employed, then one urfitcapital produces 1.235 units of
annual production. The study findings revealed thedre output is realized when
uninfected labour is used (2.093 versus 1.3171 9)nitligger infested labour
produces 0.7759 units less than uninfected labdime study hence concluded that
jigger infestation leads to low agricultural prodivwity among farmers of
Murarandia Division in Muranga County.

The study recommended that Muranga County goverrnrsaould create awareness
about effects of jigger infestation through mediaampaigns. The county

government should also have deliberate policiestreat, free of charge, those
infested with jiggers. The county government inid bo reduce the infestation rate
should deliver fumigants to residents of the ar€he study also recommended that
the county government of Muranga should offer esienal training to farmers in a

bid to improve agricultural productivity in the Coty.



CHAPTER ONE: INTRODUCTION

1.1 Background information

Health is an important factor if productive resulase to be realized from any
activity. Health educators and health professionalsrldwide agitate for total

commitment to good health as a way of life. Healshthe physical, mental and
social wellness of a person. According to Kelly ahdwis (1987) an individual

cannot be active and productive in his/her day tay dactivities if they are

unhealthy. According to the Kenya Health Policy 1{202030), the New

Constitution of Kenya is a major milestone towarttee improvement of health

standards, alleviating poverty and addressing iméigies in health among other
issues. According to the policy, every Kenyan atizhas a right to the highest
attainable standard of health and that includesoeable standards of sanitation
and the right to a clean heath environment evenugiho many segments of the

population have minimal access to high-quality hleeare and social services.

Jigger flea, also known as sand flea, Chigoe orglaupenetrans is an ecto-parasite
which causes Jiggers parasitic condition in humansg animals. The flea affects
many impoverished populations living in sub-Saharfrica, the Caribbean and
South America. Hundreds of millions of people aterigk of infection in more than
70 nations, mostly in developing countries. The oragffect of Tunga infestation is
localization in the foot causing serious difficulty walking, reducing the infected
person's ability to work normally. In endemic arggsevalence ranges from 15-
40%.

The flea survives best in sandy and dusty enviromts.ePoverty and powerlessness
or inability to do anything about it is the greatesause of ill health among

communities. According to Heukelbach, Frank & Feilgier (2004), jiggers are



found among communities with limited resources iavearal countries within

America, Asia and Africa. Mutahi(2009) reported thafection rates among native
inhabitants of developing countries are much highban those of developed
countries and that some regions often seem to beerpoone to jigger infestations
than others. In Kenya, a county like Muranga isdst be in pockets of poverty and
is likely to harbor the jigger parasite. This repphowever failed to give the effects
of jigger infestation on agricultural productivityfthe main economic activity in

Murarandia Division is agriculture. The successagfricultural sector just like any
other sector depends on the health of its workfoifidee CAADP pillar 3 recognizes
the health among the factors leading to food sdgucihallenges in Africa, “The

wealth of a nation is the health of its people.”"eTGommission on Macroeconomics
and Health (2001) further agreed that diseasesadvarrier to economic growth and
hence also adversely affects agriculture. It (Cossion on Macroeconomics and
Health) stated that some of the solutions to adsirgs hunger and malnutrition may
lie outside of direct agricultural interventionsdathat not all households will attain
food security through agricultural production, bthhat widespread agricultural
growth depends on active and healthy people, arat dgricultural growth has

widespread indirect benefits”, AU/NEPAD (2009).

In the U.S,Government Accountability Office (GAOQ@8) cites the impact of poor
health of the agricultural workforce as one of tmeajor causes of chronic
malnourishment (food insecurity) in Sub-Saharaniédr In Kenya, the government
and donor investments into health have been on asistent rise though still

insufficient momentum.

Health affects agricultural output, particularly itemand. Malnutrition and disease
patterns influence market demand for food quantgyality, diversity, and the price
people are able or willing to pay. Nutrition affecpeople’s health and is an

important factor in farm labor productivity. Sur el (1999) noted that past



nutritional status predicts the probability of déweing chronic diseases and
consequently influences labor force participatidme nutrition and health status of
adults affect the duration of labor force partidipam and the intensity of work
effort (Antle et al, 1994). As pointed by the WorBRhnk (2007), death and illness
arising as a result of HIV/AIDS, TB, malaria andhet diseases reduce agricultural
productivity because of the knowledge of productamtults, loss of labor and lack
of assets to cope with illness. For Lipton and dedK (1988), the lack of
coordination of policymaking between agriculturedamealth undermines efforts to
overcome ill health among the rural poor and gigésrt shrift to agriculture’s role

in alleviating many of the world’s most serious hb@aproblems.

According to Ahadi Trust (2011), over 2.6 millionepple in Kenya are infested
with jiggers and 1.5 million of them are childref school going age. The disabling
jigger effects that commit the victims and theiregivers to home and house arrest
due to the inability to walk keeps them from gegfimformed, an aspect that has
made them either drop out of work, school or anheostlivelihood and thus not
participate actively in national building. In ordeto realize the Millennium
Development Goals (MDG) and Vision 2030 and eratdcpoverty and hunger,this
problem of jigger infestation needs to be solved.te eight provinces in Kenya,
Central province is the most affected by the jiggeenace. In Nyahururu district,
three people succumbed to jigger infestation in thenth of October 2009, while
four members of one family died of jigger infestati in Murang’a County, in
August 2009 (Ahadi Trust reports, 2011). AccorditigAhadi Trust reports (2012)
Murang’a had an estimated 6,200 school going cleildinfested with jiggers. In
January 2011, more than twenty jigger victims frdavturarandia division were
admitted at Maragwa District hospital. Other areasCentral Kenya affected by
jigger menace include Othaya, Mukurwe-ini, Nyeriaikipia, Mathioya, Kiharu,
Maragua, Kandara, Thika, Gatanga, Kiambu, Kiguma aftikuyu. Agricultural

growth depends on active and healthy people andicagural growth has



widespread indirect benefits. Since jiggers inféista is affecting health of people,
then people living in Murarandia division, a divosi whose main economic activity
is agriculture, will be affected, and the agricubiliproductivity will be affected, if
this happens, agricultural benefits will decreased gpoverty levels will become
worse. Reports have failed to give the effects igygr infestation on agricultural
productivity; such a relationship has not been giveuch attention. Thus, there was

need to conduct an empirical study to find out wiegtsuch a relationship existed.

1.2 Statement of the problem

According to FAO (2006), 80 per cent of Kenyans eeg on agriculture.
Agriculture accounts for about 25 per cent of thegs development product. In
Murang’a, jigger infested people are not able totigapate fully in social, political
and economic activities. There is a high numberpebple who cannot attend to
farm duties, children who cannot attend school aadegivers who cannot attend to
their duties because of the infestation (Ahadi Keng011). Ahadi Kenya (2011)
reports that in Murang’a County, there was a higberof stigmatization among the
jigger victims and this makes them shy away fromelseg treatment because of fear

of being recognized.

Studies on health have mainly focused on healthddaoons such as parasitic
infections like Malaria and other conditions likel\H Tuberculosis, cancer and
malnutrition (Makena, 2013). These studies did mestablish the effects of poor
health on productivity in the agricultural sectofhe health conditions looked at
was not related to jiggers. Available studies suggehat jigger infestation has a
negative impact on people’s health (Collins, 2008)t the relationship between
jigger infestation and agricultural productivity $1amot been given much attention.
Thus, there was need to conduct an empirical sttmyfind out whether such a
relationship existed. This study therefore analyztleel effects of jigger’s infestation

on agricultural productivity with a focus on Muray@ia Division.



1.3 Objectives of the study

i) To establish the extent of jigger infestationMurang’a county.

ii) To analyze the effect of jigger infestation ayricultural productivity within
Murang’'a county.

i) To provide recommendations on jigger menacendlang to government and

humanitarian policy makers.

1.4 Hypothesis

The hypotheses are drawn from the objectives ofdtuely. The specific hypotheses
tested were as follows:-
HO: Jigger infestation has no effect on agricudtlumproductivity among
farmers within Muranga County
H1: Jigger infestation has an effect on Agricudurproductivity among

farmers within Muranga County.

1.5 Significance of the Study

Policy makers will always require adequate, reledvand applicable planning
strategies to make sound policies. Already, thews tbeen a ratified positive
correlation between health, agricultural produdtyyiand food security. There are
many studies linking various health conditions dadour productivity, however no

study has been done linking jigger infestation aagricultural productivity. The

findings of this study are expected to be significdo the management of non-
governmental organizations in Kenya by providingonmation regarding the jigger
problem needs and consequently help the localsdaskhold empowerment. The
findings are also expected to serve the Governnagreincies and the health ministry
to formulate policies of tackling the problem bedoit turns out to be a national

menace or marginalize some regions. The governnhast not done enough on the
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issue and results of this study will be a contribatto the little research done in
Kenya on the topic. The findings of the study angpected to be significant to
academic institutions and scholars who can obtaferimation relating to effects of
jigger’s infestation on agricultural productivitynd thus form basis for future

studies on jigger’s infestation and productivity.

1.6 Scope of the Study

The study sought to establish the effects of jiggeinfestation on agricultural

productivity with a focus on Murarandia Division iNurang’a County. It used

primary data collected through questionnaires. Thés based on the belief that this
data provided an adequate population and samplether study to give reliable

results and findings. Determining the causality vbe¢n jigger-related health
measures and both income and labor productivityai@s an ongoing challenge for
economists. This paper aimed to answer the questioes improved population

health lead to higher agricultural productivity?



CHAPTER TWO

2.1 Introduction

This chapter provides the available literature thas been reviewed for the study.
The literature deals with effects of jigger infestan on agricultural productivity

with a focus on Murarandia in Murang’a County. TBection also contains the
empirical review, research gap, critical review,nsnary of the literature and a

conceptual framework.

2.2 Theoretical literature

This section focuses on theories relevant to thel gt

2.2.1 The Human Capital Theory: Health as a HumarCapital

According to Grossman (1972) the human capital tlgestates that an increase in
the knowledge of an individual and also their hhaléads to an increase in their
market and non-market productivity. The time of dalb available to them is

determined by health while the knowledge they haffects their productivity.

According to the theory, human capital, just likenyaother type of capital,
depreciates and hence investments should be madiinoorder to restore it. The
investment can come in form of nutrition, healthreaeducation, training and
exercises. Becker (1962) stated that proper modelnianaging the health benefits
are provided for by the human capital theory. Thesemntial idea is that human
beings can be regarded, among other things, a®ck gif capital. According to the
theory, workers who are not functional impose costisough labour time lost
through absenteeism. A worker’'s productivity levedan be improved through
therapeutic and preventive health care servicesclwHead to an increase in the
stock of human capital. A healthy person has moneetto provide labour service

(Mushkin, 1962). They have higher mental acuity aatdmina to work as compared



to unhealthy workers. This underlies the reasonim@hnvesting in proper health
care through curing and preventing diseases. Ingestto invest in health capital
are therefore powerful, just as they are by invegtin education and job training.
Investment in health compliments investments in ecadion and training because
healthy people will work at a higher level of insty. Their returns will also be
higher if they are educated and healthy (Gillis, Idddm, Dwight, Michael and
Donald, 1987).

The relevance of this theory to the current studenss from the observation that
jigger infestation affects the health of the farmeBy extension it may have a
negative effect on productivity. Other aspects od¢alth that may impact on
productivity include chronic and non-chronic diseas Training by extension
officers and the level of education are importarspacts of the human capital
theory. They may also influence productivity in giar fashion to jigger

infestation.

2.2.2 Production Functions

A production function relates the physical output @ production process to
physical inputs or factors of production. It is oakthe key concepts of mainstream
neoclassical theories. Its main purpose is to asisl@locative efficiency in the use
of factor inputs in production and the resultingtput of the factors (Daly, 1997).
An example is the Cobb-Douglas Production functiomhe Cobb-Douglas
production function is widely used to represent thechnological relationship
between the amounts of two or more inputs, like gihgl capital and labor, and the
output that can be produced by those inputs (Caid Bouglas, 1928).

Cobb Douglas production function is a mathematiedpression describing a
relationship between a measure of output and twmore inputs (such as employed

labour and capital).



The Cobb Douglas production function is as shownha equation below.
Y=F (K, L)

Y, = A4,L° Kfte (2)

Where A represents technological advancement, Lraggnts Labour and K

represents Capital.

The function is significant to the study because ttudy investigated different
amounts of agricultural production realized fromethuse of different inputs

including two different sets of labour; that isfemted and uninfected labour.

2.3 Empirical literature review

Based on field data collected from rural househald21 villages between 1997 and
1999, Audibert et al. (2003a, 2003b, 2009) studieel economic effect of malaria in
Cote d‘lvoire. The study however found less consmndtresults. The results of the
first two studies found out that malaria is a limg factor for property
accumulation because it reduces the living stanslaidhouseholds. The study also
found out that malaria negatively affected the farfe technical efficiency. The
second study, Audibert et al. (2009), however fouradeffect of malaria on coffee

and cocoa productions.

Available literature seems to show that not alpeég of diseases have significant
negative labor productivity effects. A study wasndocted in Santa Lucia to
examine the effects of parasitic diseases on agfucal productivity. Productivity
was measured in terms of earnings per week. Thelte®f the study indicated that
parasitic infections, except schistosomiasis, caastatistically significant adverse
effects on agricultural labor productivity while tdrs do not (Baldwin and
Weisbrod, 1974).



Audibert and Etard (2003) used longitudinal dataaimuasi-experimental design to
estimate worker productivity benefits of health. eTlstudy assumed imperfect
substitution between hired labor and family membersrking in the fields. The

study observed an increase of 26 percent of thelypecton per family labor person

per day in the experimental group as compared &ocihntrol group.

Fox et al. (2004) also conducted a study to find de attendance and productivity
of tea estates in the western part of Kenya. Timelings of the study revealed that
those workers who were not infected with HIV/AIDSupked between 4.11 and
7.93 Kgs more than those infected with HIV/AIDS. dlong at the number of sick
leaves requested for, the study established thatdhworkers who were not infected
with HIV/AIDS used 9.2 and 11.0 days less for sikdave and 6.4 and 8.3 less
annual leave days. The study also found out tha&t ¢larnings of pickers whose
contract was terminated because of HIV/AIDS eardd&dpercent less in the final

year before their termination.

Girardin et al. (2004) sought to investigate théeef of malaria on farm yields of
farmers in Co6te d’lvoire. The findings of the studgvealed that the farmers who
were suffering from malaria produced half the yieldnd incomes which those not
suffering from produced.

In another study which used Cobb Douglas productiomction, Kim et al (1997)
investigated the impact of jiggers on coffee protuity in south western part of
Ethiopia. The findings of the study revealed thlabse male farmers suffering from
jigger infestation suffered significant losses inoeomic productivity. The study
also found out that, those farmers above the ag85ofears suffered the most loss

in productivity in terms of diminished earnings.
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Another study was carried out by Nyagero, et aD12) to investigate the effects of
jigger infestation Murang’a County. The study usadcross-sectional descriptive
study design on a sample size of 271 household. Stoedy findings revealed that

higher odds of jigger infestation were associatathviow productivity.

A stochastic production function was used by Ulinmga (2009) in Ethiopia to
analyze the effect of farmers’ health impediments agricultural production
efficiency. The study findings revealed that Heglflarmers produced more per unit
of inputs and also supply more labor than thosea@#dd by sickness. The study also
indicated that inefficiency in production increasmnificantly with the number of

days lost to physical incapacitation or sickness.

In a study to examine the impact of health condis@mn productivity of farmers in
north central part of Nigeria, Ajani and Ugwu (20Q08sed inputs, income and
health indices as the variables. The study esthblls that a one percent
improvement in a farmer’s health condition led to 3@ percent increase in

agricultural productivity.

2.4 Overview of Literature Review and Research Gaps

This chapter reviewed the theory of Human capitatl @xplained how health as a
human capital directly links to productivity. Theis a reduction in productivity

because ill and dysfunctional workers impose codtsough work absences. The
chapter also looked at the neoclassical growthrihétat narrowed down to Solow-Swan model.
The model explains long-run economic growth by loak at capital accumulation

and labor or population growth. The model has beeplied to explain the Solow

residual. Existing Literature was also reviewedthe chapter. It is evident from literature
review that health is an important component inolab productivity. Health affects

agricultural systems in that poor health resultkoitoss of work days or decrease

worker capacity, decrease innovation ability andligpto explore diverse farming

11



practices and that makes farmers to rely on farnecdjpc knowledge. From the
reviewed studies, it was evident that in Africariagjture is labour intensive and that agriculture
is also the greatest source of livelihood for marterefore, poor health has an effect on labour
availability, which affects agricultural productiyi

The review of literature indicated that many stsdimave been conducted on the effect of health
related factors on agricultural productivity in &fa. Some of the health related factors that have
been studied on include Malaria, HIV/AIDS and checodiseases. Only one of the reviewed
studies, a study by Kim et al (1997), was conductedhe effect of jigger’'s infestation on
agricultural productivity. The study was howevemndocted in Ethiopia. No study has been
conducted on the effect of jigger infestation on@gdtural productivity in Murarandia Division

in Kenya. Therefore motivated by this research glag,current study sought to investigate the
effect of jigger infestation on agricultural prodiwdy in Murarandia Division in Murang'a

County.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.0 Introduction
This section presents the model, how it is estirdatend how it can be used to

determine effects of jigger infestation on agrieuwhll productivity.

3.1 Model Description

This study presents both the theoretical model amgirical model. The theoretical
model is a collection of concepts and their hypoite interrelationships.
Theoretical model borrowed heavily from theoriesegented in literature review.
The empirical model on the other hand is the ecoawim model that is modified
from theory.

3.2 Theoretical Model

A production function describes the output that dae produced from different
combinations of inputs using a given technologyeTdtudy adopted Cobb-Douglas
Production function. This is because the study Btigated different amounts of
agricultural production realized from the use offfdient inputs including two

different sets of labour; that is, infected and nfeicted labour. Since production is
involved, Cobb Douglas production function was masitable for this study. The
function was also used because it had been prelyoused in a similar study

conducted by Kim et al (1997) to analyze the impatfiggers on productivity at a
coffee plantation in southwest Ethiopia.

Cobb Douglas production function describes the tielesship between a measure of
output and two or more inputs (such as employedlaband capital).

Its general equation is as presented below:

Yo (K, L) et e e e e e e, 1)

13



To analyze the productivity levels between jiggefeisted and uninfected labour,
the study compared the output (production) of theo tsets of labour when

combined with other inputs. The general model aédps shown in equation 2.

Y, =A4,L% K'te (2)

3.3 Empirical Model

The study used the following empirical model. Labauas divided into two using
dummy variables. Labour was divided into jigger @ésfed labour and uninfected
labour.

Production=+p,Capital#i,Labour + e. (3)

Y = atBrKHBalt € oooiiiie e e e e e e e e (B)
Where;

Y= Annual production in Kenya Shillings

K
L
with jiggers)

Capital.

Labour (Dummy variable; 1 is infested with Jeyg labour, 0 is not infected

Biandp2 are the output elasticities of capital and Lab@&spectively.

e= error term

The relationship between output and its determinantequation 4 was extended by
adding other variables to explain the link betwedrealth outcomes and
productivity.
Y= a+B1K+BoL+ B3Xy + BaXot BsXzt BeXat+ B7Xs+ BsXe + €............Equation (5)
X1= Gender
X, =Age
X3= Marital status
X4= Education
Xs= Extension training
14



Xe= chronic diseases

e= error term

B1, B2, B3, Ba, Ps, Bs, P7 and Pg are the beta coefficients.

3.4 Measurement of Variable

Various variables included in the model were meadurand operationalized.

Variables were categorized according to the typevafiable, measurement whether

dependent /independent and their relationship wubput.

Table 3.1: Operationalization of Variables

_ Dependent/ Relationship with
Variable Measurement
Independent output
Output Kenya shillings Dependent
Capital Kenya shillings independent Positive
Positive for
Binary( Jigger infested uninfected and
Labour independent _ -
or not) negative for jigger
infested
Gender Binary(Male/female) independent Positive
Age Number of years independent Positive
) Married/Single _ o
Marital status ) independent Positive
/Divorced
_ Academic institutional o
Education independent Positive
category
_ o Frequency of receiving o
Extension Training o independent Positive
the training
Chronic diseases Binary(Yes/No) independent Negativ

15



3.5 Sample size and sampling technique

The target population was 28,943 Households in kmdia division in Murang’a County
according to the 2009 Kenya census report. The ystusled stratified random sampling
technigue and convenience sampling to come up Wid sample. According to
Mugenda and Mugenda (2003) a large population nepuia formula to come up
with the sample. The sample size of 384 was setediased on Fisher formula
where n was the desired sample, Z was the Z scbB5devel of confidence, d was
the degree of accuracy and p was 50% proportiothefpopulation.

n = (zpq)/d

1.962(0.5) = (0.5)
n= =

. 384
0.05°

3.6 Data Sources

This study used questionnaires to collect primaatad The questionnaire used in
the study is presented in Appendix V. The researcleministered the

guestionnaires individually to all respondents bktstudy. The respondents were
heads of the households. The study exercised cam @ntrol to ensure all

guestionnaires issued to the respondents were vedeand to achieve this, the
study maintained a register of questionnaires whveére given to the research
assistants.

3.7.1 Validity

Validity can be explained as the degree to whickutes obtained from the analysis
of the data actually represent the phenomenon umstiedy. Validity was ensured
by having objective questions included in the qumstaire. Pilot study also
ensured validity since it was conducted in the fivemes with similar background
with the same instrument which was used in the alctstudy. This helped to
establish if the instrument was able to measuretwhwaas intended to measure.
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3.7.2 Reliability

Reliability was investigated using Cronbach’s alpiacoefficient greater than or
equal to 0.7 is considered acceptable and is a goutication of construct
reliability (Nunnally, 1978).

17



CHAPTER FOUR
RESULTS AND DISCUSSION

4.0 Introduction
The findings of the study are presented in the Gbaplhe descriptive statistics and

inferential analysis are presented together wite dilscussion.

4.1 Descriptive statistics
A response rate of 195/384 (50.7%) was obtainedthar study. The response rate
was considered adequate given the logistical araygephical diversity of the study

area.

Table 4.1 Descriptive Statistics (Frequency and Peentage)

Variable Frequency | Percentage
Gender

Female 90 46.43
Male 105 53.57
Jigger Infestation

Not infected 64 32.65
Infected 131 67.35
Chronic Diseases

Suffering 61 31.12
Not suffering 134 68.88
Education level

Primary 128 65.31
Secondary 53 27.55
College 14 7.14
Marital status

Single 2 1.02
Married 170 86.73
Widowed 20 10.71
Divorced 3 1.53
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Descriptive results in Table 4.1 indicated that3bR6 of farmers who responded are
infected with Jiggers. This implies that prevalenct jigger infestation among
farmers in Murarandia Division in Muranga County hggher than the prevalence
rate of 4.5% of Kenya. Descriptive results also icaded that only 46% of the
respondents were female implying that the majof&¥%) of the respondents were
male. This implies that majority heads of houselsoid the division are men. Only
31.12% of the respondents suffer from chronic dsesa In relation to education
level of the respondents, majority of the respornderi65.31%) had primary
education as the highest level of education, 27.984d secondary education as the
highest level of education while only 7.14% hadlegk education as the highest
level of education. This implies that majority ohe respondents were poorly
educated. Majority (87%) of the respondents wererrmred while 11% were

widowed.

Table 4.2 Descriptive statistics (Mean and Standardieviation)

Variable | ObservationMean std. Dev. Min Max
Age 196 47.22 10.34 29 64
Capital 196 43234.69 53672.51 3500 19070d
Annual Production| 196 213840.60 174364.20 28551 (0]4(00)
Training frequency| 195 0.94 1.20 0 3

The results in Table 4.2 indicate that the averamgpe of respondents who
participated in the study was 47.22 years with andtird deviation of 10.34 which
implies that age was varied among respondents. &lerage number of times that
the respondents received extensional training i940times per year with the
maximum number of times being 3 and minimum beingn@es. This can imply that
high poverty levels among the farmers hinder acdessuch training. The results
can also imply that extensional agricultural offisen the division are reluctant to

offer the services. The standard deviation of li2@icates that the responses were
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varied among the respondents. On average, the aragrécultural production was
213,840.60 Kenya shillings with maximum amount lpin00000 Kenya shillings
and minimum being 28551 Kenya shillings. This ingslithat far more farmers

realize yields that are below average.

The results also revealed that the average amoudntmoney used for capital
annually was 43234.69 Kenya shillings. When compgat® the mean annual
production realized using this capital, the ratifocapital used to output realized is
1:5.This implies that for every Kenya shilling usad capital, 4.95 Kenya shillings

worth of output is realized. This is a show of leetttilization of capital.

4.2 Regression analysis.

Before running the regression model, multicollinéarwas tested using both
correlation matrix and variance inflation factofdo variable recorded VIF values
greater than 10 hence there was no problem of mallinearity (Appendices | and
[1). The Normality of the residuals was also testexing the graphical method and
the residuals were found to be normally distribu{dgpendix I11).

Regression was run with jigger infested labour avith uninfected labour so as to

compare the two.
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Table 4.3 Regression Results with uninfected labour

Number of observations =64
F(10, 53) 4.96
Prob > F 0.000
R-squared 0.4834
Adjusted R-squared 0.3859
Coefficient [95%
Annual production| s Std. Err.| t P>|t] | Conf. Interval]
2068.72 | - 2891.63
Age -1257.71 9 0.61 | 0.546 | -5407.05 |8
45391.9 137810.
Gender (Male) 46766.25 |3 1.03 | 0.308 | -44278.4 |9
Education level
309196.
Secondary 216417.4 46256.5 4.8 0.000 123638(@
126184. 434307.
Tertiary 181213.8 |5 1.44 | 0.157 | -71880.1 |8
marital status
135339. |- 179871.
Divorced -91584.1 2 0.68 | 0.502 | -363040 |9
223493. |- 323354.
Married -124917 9 0.56 | 0.579 | -573189 |7
0.48130 3.05842
capital 2.093054 |1 4.35 | 0.000| 1.127687 |1
Training 22102.7 | - 34242.9
frequency -10089.5 |3 0.46 | 0.65 -54422 6
119571. |-
chronic -99776.6 3 0.83 | 0.408 | -339606 140053
173651. 603844.
Constant 2555441 |2 1.47 | 0.147 | -92756.1 |2

The regression model with uninfected labour hasoafficient of determination of
0.4834 which implies that 48.34 % of changes in tmount of production is
explained by the predictor variables. The resulisoandicate that when jigger un

infested labour is used; secondary level of eduwnai@nd capital used significantly
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affect annual production. Secondary level of ediumrathas a positive and

significant relationship with annual production.

The

significant. The results indicate that when uninbxt labour is used, then one unit

relationship between capital and annual proidunctis also positive and

of capital produces 2.0 units of annual producti®egression was also run using

jigger infested labour and the results are as presein Table 4.4.

Table 4.4 Regression Results with jigger infestecabour

Number of observation =131
F(9, 121) 17.87
Prob > F 0.00
R-squared 0.5707
Adjusted R 0.5387
Annual [95%
production Coefficients| Std. Err. | t P>|t| | Conf. Interval]
age 98.8485 864.0286).11|0.909 | -1611.72] 1809.42]1
Gender(Male) -9157.774 17294.88.53| 0.597 | -43397.6/| 25082
Education level
Secondary 149072.8 21372.0%.98| 0.000 | 106761.1191384.5
Tertiary 52554.26 | 31218.581.68| 0.095 | -9251.16] 114359.7
Marital status
Divorced 27067.81 | 28732.060.94|0.348 | -29814.9] 83950.511
Married -260298.2 | 71958.9 3.62| 0.000 | -402760| -117837
capital 1.317113 0.163108.08| 0.000 | 0.994197 1.640029
Training
frequency 9263.331| 9318.18®.99|0.322 | -9184.48 27711.14
chronic -11410.76 | 25433.490.45|0.654 | -61763.1) 38941.54
constant 78592.58| 45313.13.73|/0.085 | -11116.7] 168301.9
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The regression model with jigger infested labous laacoefficient of determination
of 0.5707 which implies that 57.07% of changes Ire tamount of production is
explained by the predictor variables. The resulastiier indicate that Secondary
level of education; married marital status and talpiare significantly related to

annual production.

The relationship between capital and annual proiductvhen jigger infested labour
is employed is positive and significant. The resuhidicate that one unit of capital

produces 1.3171 units of annual production.

The comparison between the uninfected labour agdgr infected labour reveals
that more output is realized when uninfected laboumused (2.093 versus 1.3171
units). Jigger infested labour produces 0.7759 sutess than uninfected labour. The

implication is that, jigger infestation leads tonlagricultural productivity.

4.3 T-test to compare mean annual production of jiger infested and uninfected labour
The study also conducted t-test to test for statadtdifference between the mean
annual production of jigger infested labour andttiod uninfected labour so as to

ascertain the productivity of the two groups.

Table 4.5 T-test

Two sample t test with equal variances
Observatio Std. Std.
Group ns Mean | Err. Dev.
Uninfect 294701 | 25850.| 206802 | Null Decisio
ed 64 4 26 1 hypothesis| P value |n
12362.| 141499
Infected | 131 175396 87 .5 HO: There Pr Reject
combine 214552 |12498.| 174527 | is no (T>)=0 null
d 195 .6 14 1 difference 000 " | hypothe
119305 | 25265. in mean sSis
diff .5 99
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Results in Table 4.5 indicates that jigger infecttabour has a mean annual
production of 175396 Kenya shillings while uninfedtlabour has a mean annual
production of 294701.4 Kenya shillings despite ttaet that infected respondents
were more than uninfected. The results indicate thare is a statistical difference
between the mean annual production of infected aminfected labour. Jigger
infested labour produces Kshs. 119305.5 less thanfacted labour. This therefore
leads to the conclusion that the productivity odger infested labour is lower as

compared to uninfected labour.
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CHAPTER FIVE
CONCLUSIONS AND POLICY ISSUES

5.1 Summary of the Study Findings

The study findings indicated that 46% of the resg@mts were female implying that
the majority (54%) of the respondents were malepexcentage number of 67.35%
of farmers who responded are infected with Jiggarsd only 31.12% of the

respondents suffer from chronic diseases. In relatio education level, majority of
the respondents (65.31%) had primary educationhashighest level of education,
27.55% had secondary education as the highest leveucation while only 7.14%

had college education as the highest level of etlonaand regarding marital status,
87% of the respondents were married while 11% weithowed.

The average age of respondents who participatetthenstudy was 47.22 years with
a standard deviation of 10.34 which implies thae agas varied among respondents.
The average number of times that the responderdsived extensional training is
0.94 times per year with the maximum number of t$nbeing 3 and minimum being
0 times. The study findings also revealed that,amerage, the annual agricultural
production was 213,840.60 Kenya shillings with mmaym amount being 700000
Kenya shillings and minimum being 28551 Kenya shidls. When the production is
compared to the average amount of money used fpit@laannually of 43234.69

Kenya shillings, then the ratio of capital usedotatput realized is 1:5.

Findings from the regression model revealed thatmvhigger infested labour is
used, secondary level of education and capital usgphificantly affect annual
production. Secondary level of education has a fposiand significant relationship
with annual production. The relationship betweemital and annual production is
also positive and significant. The results indicabat when uninfected labour is

used, then one unit of capital produces 2.0 unftarmual production.
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The study findings further revealed that the regres model with jigger infested

labour results in Secondary level of education; meat marital status and capital
being significantly related to annual productionhelrelationship between capital
and annual production when jigger infested labosreimployed is positive and
significant. The results indicate that one unitcafpital produces 1.3 units of annual
production. The comparison between the uninfectadolur and jigger infected

labour reveals that more output is realized whenntected labour is used (2.0
versus 1.3units). Jigger infested labour produces Onits less than uninfected
labour. The implication is that, jigger infestatioreads to low agricultural

productivity. The findings from the t test furthesupported the argument by
indicating that there is a statistical differencetWween the mean annual production
of infected and uninfected labour. Jigger infestadour produces Kshs. 119305.5

less than uninfected labour.

5.2 Conclusions
The study sought to establish the effect of jiggefestation on agricultural

productivity among farmers of Murarandia Divisiom Muranga County.

The first objective of the study was to establiste textent of jigger infestation in
Murarandia Division in Murang’a County. Study fimdys indicated that 67.35% of
farmers who responded are infected with JiggersisTimplies that prevalence of
jigger infestation among farmers in Murarandia Biwn in Muranga County is

higher than the prevalence rate of 4.5% of Kenya.

The study also sought to analyze the effect of giggnfestation on agricultural
productivity in Murarandia Division in Muranga Cotyn Findings indicated that
when uninfected labour is used, then one unit opited produces 2.072 units of

annual production whereas when jigger infested labie employed, then one unit
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of capital produces 1.235 units of annual produrctidhe study findings revealed
that more output is realized when uninfected labmurused (2.072 versus 1.235
units). Jigger infested labour produces 0.837 uhets than uninfected labour. The
study hence concluded that jigger infestation letmldow agricultural productivity

among farmers of Murarandia Division in Muranga @bou

5.3 Recommendations and Policy Implication

The County government of Muranga should liase withhealth department in a bid
to reduce jigger infestation in the county. Therg meed to eradicate jigger
infestation because it negatively affects the agltieral productivity in the area as
it has negative effects on health. Among the waystadicate jigger infestation is
creation of awareness through the media. The couydayernment should have
campaigns to educate the residents on importanceledn environment free from
dust which are incubating grounds for jiggers. Thesidents should also be

educated on different ways of controlling and tiegtinfestation.

The county government should also have deliberatléecpes to treat, free of charge,
those infested with jiggers. It should be notedah hospitals that treatment of
jigger infested patients requires no payment. Tloenty government in a bid to
reduce the infestation rate should deliver fumigabd residents of the area. The
county government should have a deliberate polxyreely supply the fumigants to

infected families.

5.4 Areas of Further Study Limitations of the study

A comparative study should be done between varibisisions within Muranga
County as well as other Counties to compare andtraesh the findings as far as
effects of jigger infestation on agricultural prodivity are concerned. Other
studies should also focus on the effect of jiggefiestation on other sectors of the

economy apart from the agricultural sector.
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Future studies should also focus on the effect dfeo health related factors on
agricultural productivity in the county as well asher counties in Kenya. The study
faced some limitations as some of the respondemtsie not willing to disclose
information about jigger infestation as they thotughis shameful to be infested
with that parasite. The accuracy of the results wk® limited to the extent that the
respondents were honest with their responses. Saspondents had difficulty in
relaying information regarding the annual agricuétu production. Finally, the
ability to apply the results to the whole of Murandounty as well as other
neighboring counties is limited by the small popida and sample size. This is
because the study focused on the farmers in Mudiea®ivision only while there

were other farmers in other Division.
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APPENDIX I: Multicollinearity (Correlation Matrix)

APPENDICES

Marita Jigger Training
gende | educati || capita | infestati | frequen | chroni
age r on level | status | | on cy c
age 1
gender |0.0318]|1
educatio | - 0.132
n level 0.0302|9 1
Marital -
status 0.0939|0.117 | -0.0501| 1
0.035
capital -0.078| 6 0.0214 | 0.223] 1
Jigger - -
infestati | 0.0025|0.128 0.005 | 0.091
on 8 4 0.0278 |5 6 1
Training
frequenc 0.041 | 0.096
y 0.081 | -0.015|-0.1434 |1 4 -0.4288 | 1
0.076 0.114 [0.289
chronic 0.0597| 9 -0.0296 | 5 9 0.1644 -0.129 1

33




APPENDIX II: Multicollinearity (VIF)

variable VIF 1/VIF

Age 1.06 0.943

Gender(Male) 1.08 0.924
Education Level

Secondary 1.11 0.897
college 1.09 0.915
Marital status

Married 12.3 0.081
Widowed 10.96 0.091
Divorced 2.75 0.364
capital 1.21 0.828
training frequency 1.31 0.764
Chronic 1.16 0.861
Jigger infestation 1.31 0.763
mean VIF 3.21
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Density
1.0e-06 2.0e-06 3.0e-06 4.0e-06 5.0e-06
|

APPENDIX Ill: Normality test of residuals
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Appendix IV: INTRODUCTORY LETTER

University of Nairobi

School of Economics

This questionnaire has been developed to colleciormation for academic
purposes. All information will be treated with stticonfidentiality and will only be

used for this purpose only.

Kindly answer the questions as objectively and taiheas possible.

Thank you,

Benson Muhoro.

Researcher

Cell—.

Student Number: X50/76536/2012
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Appendix V: QUESTIONNAIRE.

FARMERS CHARACTERISTICS

NAME (OPLIONAL)... e e e e e e e e e e e e e e e et et e e e e e e

1. What is your year of birth?................ooo
2. Are you the head of the household?

a) Yes

b) No

3. What is your gender?(Tick one)

Female

Male

3. What is the level of education of the householddRg@ick one)

Primary [ ]
Secondary [ ]
College L]
University ]

4. What is your marital status? (Tick one)
Single
Married

Widowed

Eninini

Divorced/Separated

Factors of Production

5. What is the main agricultural activity in the hohsdéd?
a) Crop farming ]
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b) Livestock farming ]
c) Others specify.......c.ocoviiii i ien .

7. At what cost did you buy any of the following woequipment? If the work

equipment are nonexistent, put zero value

Farming Equipment Cost

Pangas and Hoes

Wheel barrow

Motor Cycle

Irrigation equipment (jets and water

pipes)

8. What is the size of land in acres (owned or eentthat you use for agricultural

activities?

9. What was the cost of Fertilizers used in thd kase year? Cost in Kshs

10. What was the cost of seeds in the last opear? Cost in Kshs

11. What was the cost of Herbicides and Pesticidesd in the last one year? Cost

in Kshs
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12. a) How many members and non members of the é¢toalgl participated in

agricultural activities ?(Write number)

Human Capital Characteristics

13. Is there any member of the household infectedh wjiggers? (Tick

appropriately)

Yes I:I
No |:|

14. Is there any member of your household who hasives training and advice

from agricultural officers? (Tick appropriately)

Yes [ ]
No I:I

15. If yes, how many times was/were they trainedaist year? (Write number)

16. Is there a member of the household who suffesm chronic diseases and also

participates in the agricultural activities of theusehold? (Tick appropriately)

Yes |:|
No I:I

17. If yes, how many times in the last one year thdy seek medical attention from

a doctor? (Write number)
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18. What is the distance in KMs to nearest agrosfedp which stocks pesticides,

herbicides, fertilizers and seeds?

19. What was the total value of farm harvests andoy other produce from the

household’s agricultural activities in the last oyear?

Thank you for participating.
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