Volume 5 Nol12(2020)

Socioeconomic Perspectives of Jain Irrigation Project

In Kibwezi, Kenya

Makini F.W., Mose L.O., Salasya B., Mulinge W., Kamau G.M., Makokha S.

Thuranira E.

March, 2020

Gty rarA il

Forum for Agricultural Research in Africa




Citation

Makini F.W., Mose L.Csalasya B., Mulinge W., Kamau G.M., MakokBaT®&uranira E(2020).
Socioeconomic Perspectives of Jain Irrigation Project in Kibwezi, KekigA Research Report
5(12): Pp55

Corresponding Author
Lawrence O. Mosgawrence.Mose@kalro.ong

FARA encourages fair use of this material. Proper citation is requested

Forum for Agricultural Research in Africa (FARA)
12 Anmeda Street, Roman Ridge PMB CT 173, Accra, Ghana3Be302 772823 / 302 779421
Fax: +233 302 773676 Emaifo@faraafrica.orgvebsite:www.faraafrica.org

Editorials
Dr. Fatunbi A.Oofatunbi@faraafrica.organd Mr. Benjamin Abugfibabugri@faraafrica.ong
ISSN2550-3359

About FARA

The Forum for Agricultural Research in Africa (FA&pEXisdnéinental organization responsible for coordinating and ad
agricultural reseafohdevelopment. (AR4D). It serves as the entry point for agricultural research initiatives designed {
continental reach or acuiitinental reaspanning more than oneregion.

FARA serves as the technical arm of the African Union Commission (Alo@)camnimegtagsicultural science, technology
innovation. FARA has provided a continental forum for stakeholders in AR4Dido sinaipegidvedésor thesedior and to
mobilize themselves to respond to key condiedtelopmeframeworks, notably the Compreh&frgtaeAgriculture
Development Program (CAADP).

FARAOs & Re dpmpeeryiinsAfrica as a result afisabldroaebased agricultural growth and imfiveliddods,
particularly of s mal iissiorn igdtledr C raenadt ipoassdngpfovainentseiandgrieultyval [rosiue
competitiveness and markets by strengtherapgchy for agricultural innovation at the cehtimenteMalde;Propositen is
the fBtrengthenigf r capaait§y for innovation and transformation byitgsimatagic direction, integrdtingpacities for
change and creating ambéingpolice nvi r on me nt fFAR dtidtsgcldieeatiensiveditorn and aligned to the
Science Agenda for Agriculture in Africa (S34)jmiuindlesigned to support the realization of the CAADP vision.

AboutFARAResearch Report (FRR)

FARA Research Report (FRR) is an online organ of the Forum for Agricultural Research in Africa (FAR&Qcésaihos tg
information generatieohresearchctivities, commissiosielies or othietellectuahquiy that are not structured to yield journ
articles. The outputs cbalgreliminary in most cases and in other instances final. The papeidishedidy FARA secretar
internbreview and adiudament as suitableifdeliretu@lommunittonsumotion.

Disclaimer

G¢CKS 2LIAYyA2ya SELINBaaSR Ay (KA& Lzt AOFdAZ2Y | NB (K2
FARA or its members. The designations employed in this publication anédbatption of material therein do not imply
the expression of any opinion whatsoever on the part of FARA concerning the legal status of any country, area or tg
2N 2F Ada dzZiK2NAGASES 2N O2y OSNYyAy3a GKS RSEAYAGIGA



mailto:Lawrence.Mose@kalro.org
mailto:info@faraafrica.org
http://www.faraafrica.org/
mailto:ofatunbi@faraafrica.org
mailto:babugri@faraafrica.org

Acknowledgements

The authors thank all stakeholders who provided data and information contained in this report.
Specifically, they are grateful to respondents from public and privestitutions, which include

Staff ofNational Irrigation Boartieadquarters, NairobStaff ofMinistry of Agriculture, Livestock

and FisheriegylakueniCounty Assistant Chief, Kake, Kibwezi ®idunty Water Users Authority,
Kibwezi SuCountyand Farmers of Kwa Kyai, Kake and Masimbani Schemes

The authorswishto thank all the stakeholders who provided data and information used to compile
this report. Specifically, they are grateful to the various government agencies that provided data
and information. The study was made possible thropghksible through technicalupport from

the Center for Development Studies (ZEF) University of Bonn, Germany aRdrtima for

Agricultural Research in Africa (FARA). We acknowledge the technical support from Dr. Heike
Baumuller, with respect to the data collected and information reported; the facilitation of the study
by Dr.Wole Fatunbi and his team in FARA. The stisdyart of the research endeavour of the

Gt N2INIY 2F 1 O02YLIF yeAy3d wSaSIkNOK FT2N ! INR Odz
[https://research4agrinnovation.org/ We reckon that the funding for this research was\pded

by the German Federal Ministry of Economic Cooperation and Development (BMZ)

The authors also acknowledge the facilitative support of the KALRO Director General, Dr. Eliud
Kireger and all those who provided support during the preparation of thisrtep

Materials in this report have been sourced and referenced to the best of our knowledge. Every effort
has been made to ensure that the originality of the source of the copyright material has been
provided in the text.


https://research4agrinnovation.org/

Executive Summary

Poverty reduction is an overriding goal for most countriesimSaharan Africa (SSA) where majority

of the poor live in rural areas mostly depending on #&d agriculture for their livelihood$n the

other hand, smalkcale irrigation provides a lardel2 G Sy G A+t F2NJ I OKAS@GAy 3
goals of food security and poverty reductiobhis study washerefore designed to evaluate the
socioeconomidmpact of the Jain Drip Irrigation Project in Kibwemhich was implemented to
address food seurity and income generation.

The specific objectives of the study were to: collect and review all the available data on tiadl ove
performance of the projectparticulaty on the agricultural, social, institutional and commercial
aspects; carry out economic and social analysis on the performance of the pmyjatiate the
impact of the projectespecially to determinés contribution towardshe standard of living, income
generation, employment creation and the potential to reduce rural to urban migration and
dependence on drought relief, and document lessons learnt about what has made the project
achieve or not achieve stipulated project objectives.

In the short term, thedain drip irrigation project brought immediate benefjtsvhich included
increased crop and livestock production for food and satenslaing to increased income and
employment, especially for the youth and women. The cyclic annual dependence on retietés
eliminated especially when implementation of the project was at its peak. The outcome from the
project implementation was improved livelihoods in terms of improved health, better security and
housing as well as improved family relationships.

However, he benefitsfrom the &in drip irrigation project were shotlived because there was
minimum involvement of beneficiari€sight from the start of the project. The users were not
sensitized or trained on the use of water (a public good) and thezee no management and

f SF RSNAEKAL) aGNHzOGdzZNBa Ay LIXFOS (2 YlylFr3S GKS
2F KS [/ 2YY2yaé o-wates NBsedibiK 8l butiteobenkfits arg enfir@ly private),
where users were maximizin@igs, resulting in mismanagement.

Politicians also interfered with the project by pitting the users against one andthes not allowing
project design rules to be followed; an institutional failure. This resulted in farmers in Kwa Kyai (the
water soure) not willing to share the water with Kake and Masimbani by closing the water valves.
There was also no maintenance of the drip liteghe extent that there were leakages resulting in
water losses. Drip lines were then vandalized and used for uninttpdgposes. Other partners who
would have built capacity among the end users of the irrigation project &ks@ot involved.

The failure of theJainirrigation project brought about animosity in the community because of the
conflicts that resulted fromits mismanagement. After the project ended, the once improved
livelihoods that came with theaih Drip Irrigation Project deteriorated; food insecurity set in,
incomes reduced, unemployment increased, thus prompting men to leave homseék
employment elswhere; exacerbating ruralrban migration.

Despite the failure of the irrigation project, the users learnt the importance of doleaction,good
governance and management of a public good to make it beneficial to every stakeholder, and for
sustainabity. According to the farmers who attended th&cus Group DiscussiorsD), the
project implementers should hawveanagedhe project for at least one year before handing it over

to the local communities



It was recommended that the National and Cougbrvernment shouldrevisit the issue of irrigation

in Kibwezjwith a viewto more efficiently usinghe available water for irrigation and seéng more
farmers. It is also important thasuch effort should suffiently involve the local community
particularly those in Kwa Kyai who are currently benefiting from the water under flood irrig&tion
committee to manage the water use should then be put in place where all benefiting communities
are represented with anverseer from the government. The beneficiaries sh@ldbe sufficiently
trained both on water management and production of crops under irrigation. Other relevant
government ministriessuch as Agriculture, Livestock and Fisheries and Office of the@&reshould

be involved.



Background

Poverty reduction is an overriding goal for most countriesuimSaharan Africa (SSA) where majority

of the poor live in rural areasnostly depending on agriculture for their livelihoodtowever,

agricultural productivity in tls region remais weak and uncompetitive due to nesdoption of

improved technologies, weak linkages and interaction between stakeholders, poor infrastruotire a
unfair competition from open market operations, among other factors (Kirstea).,2009). In

addition, the agricultural sector in SSA, is highly constrained by its dependence aii,ramth limits
production to one or two seasons per year mostiyhe high and medium potential areasthough

currently there is increased vulnerability due to climate changech is exacerbated in the drier
areas.Thus, smalscale irrigation provides a large potential in ss@haran Africa (SSA) for achieving

tKS NBEIA2YyQa 20SNI NOKAY3I 3J2Ffa 2TFetd2®MB®. 4 SOdzNRA (&
In Kenya, the agricultural sector is a major driver of the economy and livelihoods for majority of the
population through provision of employment, food securitpdeoreign exchange earnings (ASDS,

2010; ASTGS, 2019). Over 80% of the counanydisndsemi-arid lands (ASALs) and only 17% is

classified as medium to high potential (ASDS, 2010)

Despite the facttha¥ 2 a4 2 F YSyeéel Q& € yRYl aa Aa-fedysardsult] & =
of its strong reliance on raifed food production systems, the country has become increasingly
vulnerable to food supply disruptions and shortagdewever this challenge could be reduced
considerably through increased development and use of water irrigation in both smallholder and large
irrigation schemesy Sy & Qa f S@St 2F ANNARIAFIGA2Yy Aa 26T fSa
Howeverthe Government oKenya targets to irrigate over 803,000 hectares of land by 2025 from the
current105,000ha (FAO, 2015%) addition,;r OO 2 NRA y 3  {Herm deSejopniefd Blueprigty 3
Vision 2030 (covering 2008 to 2030), the government targets to strategically dewelepirrigable

areas in ASALas well as intensify production in the already existing cultivated land through small and
large-scale irrigationThe indicators of irrigation potenti@h the areainclude availability of water from
perennial rivers or dams; ability to irrigate with minimal ¢a&st. water flowing by gravity; and

agricultural potential for growing high value crops thahsustain cost of irrigatiorin addition the

farmers recogize the need and are eager to irrigate.

YIFYy3aQldz 6ovnnmm0O NBGSFESR GKFG ANNRIIFGAZ2Y | INR Od
of market information, overeliance on traditional irrigation and lack of technical assistaRoam the
findings, they recommended a mulpproachstrategytowards irrigated agriculture and clear policies
regarding water use for agricultural production to reduce water withdrawals and wastatea

structured monitoring and evaluation system.

It is notable tkat over time there has been a shift in the irrigation policy in Kenya from the

unsustainable top down management of large irrigation schemes to facilitation by the government

with greater involvement of the community participating in planning, implemeataind operations
(Muteero and Kabutha, 2000; Ngigi, 2002). This policy shift emphasized greater beneficiary
participation through cost sharing, cost recovery and gradual liberalization and increased private sector
involvement (Ngigi, 2012).

Problem Statement



Food insecurity and low income generation among rural households is the major probiaajority
of Kenyansincluding high poverty levels that are estimated to be about 486th large and
smallholder irrigation activities have been pnoted as a means of ensuring food security as well as
improving the living standards of rural people. One of the initiatives included the Smallholder Drip
Irrigation Project at Kibwezi, Kenydowever, information on theocioeconomieémpacts on the
targeted communities of such irrigation projects was sca@tfyen, questions are raised about the
socioeconomiempacts and sustainability of smallholder irrigation projects. Specifically, such questions
include:

1 Are smallholder irrigatioprojects economically viable?

1 What are the keygocioeconomiempacts of the irrigation projects?

1 Are the projects sustainable?

1 Are farmers able to manage these projects after withdrawal of donor support?
Nonetheless, despite the many challenges encowden irrigation agriculture, there is great potential
in irrigation activities in the country.

History of the Kibwezi Drip Irrigation Project

The drip irrigation projedts located irKibwezi East and Kibwezi West Slduntiesand coveed three
schemes: Kwa Kyai, Kake and Masimbars.dituated next to Dwa Sisal Estatich usesthe Dwa

natural spring water, adjacent to River Kibwezi for irrigation.

TheKwa Kyai Scheme watarted by the management of Dwa Sisal Estad@oseworkers (mainly

from the Akamba community) were settled and each household allocated about two acres. A furrow
irrigation system was introduced to the scheme in 198Rich could irrigate upo 400 acresKake was

the ancestral lan@f the Akamba peoplevhile Masimbani, now a settlement scheme, was initially
leased to DCK, a German finvhich was producing flower8Vhen their lease ended in 1982, the
Germans left and the land was subdivided and givendoviduals. The demarcation and settlement
happened in 1992 with settlers coming from Kyulu, Kasayani and Kalembwa/Kalembani.

The quest for irrigation water in Kake and Masimbani followed different trajectories. In 2005, a group
of 800 farmers in Masindni wrote a proposal requesting for water from development partners and
well-wishers. Later, this proposal was given to Hon. Charity Ngilu, the then Minister for Water
DevelopmentAround the same time in Kake, 35 farmers from two groups (Kevanda Womap Gro

and Kasemeni Setelp Group) visited Utuone Development Organization (UDO) in Machakose
leader was linked to a development organization cattel E O Sandwhighiivas searching for water.
The group leader also linked them to Hon. Charity Ngfila promised to explore the possibility of
supplying water to the three schemes using the already available water that was being used in Kwa
Kyai Scheme. Consequently, Hon Ngilu sought for irrigation experts from India (Jain Irrigation System)
to work withlocal experts.

A team of irrigation expertomprisingcounty representatives and National Irrigation Board (NIB) was
then sent from Makueni to undertake the survey of the proposed irrigation scheme. The survey found
that, to change from furrow to drip, 800 acres could be irrigated with the same amount of water that
hadirrigated400 acres under furrow irrigation in Kwa Kyai. The extra water could be provided to Kake
and Masimbani using drip irrigatipwhich were then under ratfied farming.



Consequently, the local irrigation expentsgether with Jaihlrrigation expertsunder the leadership
of the National Irrigation Board (NIB) were instructed to put up structures for drip irrigation in the
three schemeslt was not cleafrom the findingswhy Jain irrigation experts were chosen or if there
was tenderimg. The irrigation design wasich that 400 acres were to bekwa Kyai, and 200 each in
Masimbani and Kake.

Organization and Objectives of the Drip Irrigation

After theirrigation infrastructure kplet (Figure 1)drip lines, filtration and fertigation chamberand
pump houses) was laid oat the three schemaites, the management of the irrigation water was left
to water committeescomposed of locals withieach scheme. The committees were charged with the
responsibility of maintaining the irrigation infrastructure, rationing of water among users, conflict
resolution and water catchment conservation.

Figurel: Inlet for the Drip Irrigation System

The aim of the project was to ensure that each household had one acre under drip irrigation. However,
only land along the pipeline could be irrigat@tiplyingthat farmers not adjacent to the pipeline could

not irrigate. Thereforeto ensure that all the targeted farmers accesskee irrigation water, there

were differences in operations in each scheme. For instance, in Masimbani, each household adjacent
to the pipeline could irrigate three acres; one acre for themselves and tvasdor two other farmers

(not adjacent to the pipeline) on mutually agreed termibe government initially covered thabour

costs for management of irrigation infrastructyracludingsecurity, repairs and maintenancests

(e.g.the fertigation unit, Figure 2) These costs were to be passed on to the respedatiigation

committees once the new arrangement stabilized.

1 Jain was nominated by the Indian Government on a government to government procurement agreement.
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The farmers who had access to water were organized into groups of fifty; each group was expected to
grow one crop per season whirotating with other crops in subsequent seasons, thus establishing a
crop rotation system in the scheme. The idea was to produce sufficient volumes of the preferred crop
to facilitate collective marketing. Demonstrations were undertaken on producti@hnaarketing of
proposed commodities: green maize, baby corn, watermelon and tomatoes. Each farmer then grew the
crop they had been trained on by the Ministry of Agriculture and chemical companies.

In Kake, although the quest for irrigation water was atéd by 35 farmers, the scheme was planned

for at least 200 farmers, each with one acre under irrigation. However, the 35 decided to each have as
many acres as they wanted, with some of them irrigating up to 7 acres. On the average, the committee
members @ch had four acres, while ordinary members took 2 acres each. Although they got the water
for free, in a quest to get to the 200 farmer requirement, which had been agreed upon by the scheme
water management committee, they started selling the water to etfegmers at a cost of KES 50,000

per acre per season. This was exacerbated by each farmer making individual agreements with the
farmers they sold water to without necessarily following the guidelines. Some of theneombers

were able to pay, while othemsere unable, thus causing confusion and conflicts. Internal mechanisms
were put in place to handle grievances, which were addressed in committee meetings or general
baraza, when organized for all members in the scheme. But this did not solve the prdblem o
exploitation.



Figure2: Water Purification and Fertigation Unit

In Kwa Kyagll the 400 farmers under furrow irrigation were targeted for drip irrigation. Howgthee

to internal squabbles, not all farmers accepted drip irrigation. For every three acres, a gate valve was
installed but some farmers did not allow water to go pdkeir fields which created further conflicts

among members. $\a result, athe farthest poins of the scheme, the water pressure was land

suchfarms were unable to receive the water.

The objectives of the drip irrigation system were to (i) effidignse available irrigation water in Kwa

Kyai and the adjacent schemes of Kake and Masimbani, (ii) increase area and production under
irrigation, and (iii) increase food security and farmer incomes through enhanced input use and linkages
to markets.

Objectives of the Soceronomic Impact Assessment Study

Literature shows multiple benefits of irrigation projedtd¥lathew et al., 2018). However, there are
differences in the extent of the benefits partly due to differences in design, scale, enterpritecatidn

of such projects. With respect to the drip irrigation project in Kibwezi, little information was available on
its possiblesocioeconomidmpacts. Therefore, this study was designed wvilite broad objectiveof
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objectives were to:

1. Collect and review all the available data on the overall performance of the project since it started
operation, paying particular attention tohe agricultural, social, institutional and commercial
aspects.

Carry out economic and social analysis on the performance of the project.

3. Evaluate the impact of the project, paying particular attention to its contribution towards
standard of living, incomgeneration, employment creation and the potential to reduce rural to
urban migration and dependence on drought relief.

4. Document lessons learnt about what has made the project achieve or not achieve stipulated
project objectives.

N



Methodology

Approach andudy Ste

The study utilized a mixed research approaghere both qualitative and quantitative data were used.
It was conducted in Kibwezi sitounty, Makueni CountfFigure3), which occupies a land surface area
of 1,876kn3 with a projected human population of 333,347 in 2017. The study,are&h was partly in
Kibwezi East and Kibwezi Weshstituencieshas infertile lowlands characterized by insufficient rainfall
of 351.9 b 687.4mm per annum (RoK, 2013).

| Location of Makueni County |
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DataCollection

Mixed methods were used to collect data from farmers who participated in the projéetarget was
30 households in each schepmdus 10 moreto take care of inconsistencies or gaps in data seta
total of 120 farmersveretargeted However, in Masimbani, whemaanyhouseholds turned up, they
could not be turned down for socicultural reasons. Furthermore, the interviews were done at no
extra cost. In the endhe survey responsawvere 126 farmersdistributed as follows: 38 in Kwéyai,

38 in Kake, 49 in Masimbaiiihe data were collected on various aspects of both irrigated anefedin
agricultural productionincluding agricultural input and output data; access to production, marketing
and financial servicesumber ofmonths agquate foodwasavailable from local productioand/or
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purchased from the marketshe frequency at which varioudsod categories were consumdxy each
household andvarious sources of household inconixatawere collected in Marci\pril 2019.

In addition to theformal survey, three (3) Focus Group Discussionsgf-Gite for each scheme using
a checklist, and five (5) Key Informant Interviewss|Kiere heldusing interview guidesThe Klls were
conducted wvith the irrigation engineerarea assistant chief, the chairpersof Kwa Kyai scheme,
chairpersonof Masimbani scheme, and the Water Resource User Association (VORIO&) The
purpose was to obtain more insightgo the main issues of the irrigation project. Desktop literature
reviews complemented the data and information collected through primary sources.

Data Aalysis
For the purpose of this study, the unit afalysis was the farming househpRIS T A y &l khe pedple &
NEBAARAY3I Ay | &aAy3tS K2YSA0GSIR YR AKINAYy3 NBA2

However, to determinghe impacts on livelihoods and incomes, household membesgling

elsewhere but getting a share from the incomes of the rural households were considered in the
analysis. This is because dependence on farm income represents another form of expenditure for the
farming household.

Data collected were anadgd usingdescriptive statistics on key indicators of interest. To assess the
influence2 ¥ G KS LINP2SO0 FTNRY (GKS a20ASGeqQa LRAyG 27
retrospectively using theefore and afterapproach to measwrthe effects of theintervention

Senarioswvere considered to assess the changes (used as proxy for impact) in key variables of interest
such as food security, access to services and dynamics in society. Since drip irrigation was introduced in
2012 and lasted for about one and half years, the 2012 data were considered to represeptdhe
projectscenario, 2014 data as thmeak projecintervention scenariand the 2018 data as thefter

project scenarioBecauséhere is generally an inverse relationship between recall and precision, it was
expected that theesults would have high standard errors (SE) langkeconfidenceintervals (Qlwith

a possibility of committing a Type Il errbfowever, die to data limitations, other methods of impact
analysissuch as with and without project approach, and propensity score matching (PSM) were not
possiblefor this study.

This project impact analysis was guided by examining the components of Development Assistance
Committee (DAQyiteria: relevance, effectivegss, efficiency, impact and sustainability. In addition,
lessons learnt were documentedapturing what workec@ndwhat did not work and why.

Results ad Discussion
HouseholdSocioeconomicand Farm ®aracteristics

Age of the K¢ad of theHousehold

The three Jain irrigation areas had both male and female household heads with ages ranging from 18
to 60 yearsthe majority being above 45 years (Figuret®wever, there were more maleeaded
households aged 60 yearompared to femaleThis concued with other studies that found ageof

the farming population in Kenya to be above 50 years (Afatde.,2015; FAO, 2017).

8



Household Demographics bytation

Household demographics in the three study locatiomgeala that adult male and female were the
lowest populationcompared to the youth and children population (FigdjeThis means the
productive populatiorwas lowerthanthe dependent populatiopan indication that only a few
members of the population were responsible for the welfare of the majo8pecifically, across the
study sites, the population of female childremsthe highestexcept in Kwdkyai where the highest
populationcomprisedmale and female youths (Figud. Also,in Kake adult femaleonstitutedthe
least numbeywhile in Masimbanithe male youths were the least.

Kwakyai Kake Masimbani Overall

[EEY
N

10

Age composition

o N b O

Location

m Adult male m Adult female Male youth Female yth m Male children m Female children

Figure4: Household demographics in Kwa Kyai, Kake and Masimbani

Level ofEducation of Household Embers

Across the three schemes and age brackets, tharee higher numbes of memberswho attended

primary and secondary schathan college and university (Table 1). Each of the schemes had
members of each age bracket attending primary and secondary s;iothi Kwa Kyai having more

than Kake and Masimbani. Notably across the schemate and female youths (385 years) had
members at all educational levelscluding colleges and universities. No adult male or female over 35
years vasin university, one adult malewasin collegeat Masimbani.



Tablel: Mean number of members pelnousehold in various age brackets and educational levels
Kake Kwa Kyai Masimbani

Age bracket Prit SS Col Uni Prii SS Col Uni Pri SS Col Uni
Adult male (>35yearss 1 1 0 O 1 1 0 0 1 1

Adult female (>3t 1 1 0 O 1 1 0 0 1 1 0
years)

Male Youth (1835 1 1 1 1 2 2 1 1 1 1 1 2
years)

Female Youth (385 1 1 1 1 1 1 1 1 1 1 1 1
yrs)

Male chidren 2 1 0 O 2 1 0 0 1 1 0 0
(<18years)

Male children 2 1 O 0 2 1 0 0 1 2 1 0
(<18years)

Key:Pri = Primary, SS=Secondary School, Col= College, Uni=University

Primary Occupation of the Householdgdd

The primary occupation of the respondent household heads was crop fa(6r@py, mixed farming
(23%), own business (9.6%), and formal employment (5.6%). Other occupations made up 5.8% of the
total occupations.

Source ofhcome

In 2014 and 2018, form@mployment generated more income for batiale and femaleheaded
householdswith male-headed househlds (MHH) earning higheincomethanfemale headed
households FHH. SimilarlyMHHearned morencomefrom businessand farming compared toFHH
in 2014and 2018 The difference in income from casual employmemtssemall in both yearfor MHH
and FHH For bothgroups the lowestearnings were frontasual employmenfollowed byfarmingfor
the two yearsunder consideratiorfFigureb).

10
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Figure5: Sources of income in 2014 and 2018 by gender

Annual FbuseholdExpenditure

The data show thatHHspent more on food, education and health thistHHin both 2014 and 2018
(Figure6). In 2018, althougkhe two groupshad increased expenditure on healtfHHhad a larger
increasethan MHH, while MHHhad a slightly higher food and health expenditurdgan FHH The
resultsalso showthat the burden of household expendituresspecially on healthcarejas more on
FHHthan MHH

120.00
§ 100.00 m Food m Education  mHealth
5
2 80.00
o
3 60.00
=
S 40.00
o
<
0.00 .
Female 2014 Female 2018 Male 2014 Male 2018
Male and female 2014 and 2018

Figure6: Household expenditure by gender in 20-hd 2018
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a) Male expenditure in 2014 and 2018
The data also show thatate-headed householdspent more on food (Ksh 57,603.07Rid14 and
2018 thanon any otheritem, while their second highest expenditure wais education (Ksh 42,127
and Ksi89,434.2) (Figur@).

70.00
8 60.00 m Male 2014 m Male 2018
©
< 50.00
X
£ 40.00
o
2 30.00
©
o
2 20.00
X
LLi
I
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Figure7: Male HHexpenditure in 2014 and 2018

b) Female in 2014 and in 2018
Femaleheaded householdspent significantly more on health (Ksh 111,958.33) in 2018 ¢hamy

other expenditure in both years (Figu8g There wasilsohigher expenditure on food and education in
2014 than in 2018.
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Figure8: Expenditure byfemales in 2014 and 2018
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c) Overallexpenditure for2014 and 2018
Overall expenditure on food was higher than other expendisidoe both years followed by education
and health (Figur®). The dfferences in food and education expenditsrior the two yearsdid not
change muchhealth expenditure was higher in 2018 than 2014.

2018

Expenditure years

2014

0.00 10.00 20.00 30.00 40.00 50.00 60.00
Expenditure Ksh '000

Health = Education = Food

Figure9: Overall household expenditure in 2014 and 2018

Access tdProduction Resources andervices

Location and size of farm undearigation

Most respondents had their farms next to the homestead, regardless of whether the farms were under
irrigation or not. However, over 20% of the households with fields under irrigation (for both 2012/2013
and 2018) cultivated them at least onedkiletre away compared tdfields without irrigation thisis a
positiveindicatorof how arable land increases with water availabilButland sizes under irrigation
reduced from an average of 1.61 acres in 2012/2013 to 1.06 acres in 2018. This cattrith b to

the fact that farmersat Kwa Kyaivere opposed to sharingf irrigation water with farmers ofthe new
irrigated scheme@ Kake and Masimbaias later shown by thiasimbani FG@data). They(KwakKyai)
therefore abandonedirip irrigationand cut off the water that was supplying the new schermes
Masimbani and Kakéeading to the collapse dhe dripirrigationin those scheme& hus farmers at

Kwa Kyéarevertedto furrow irrigation and their area under irrigation incremdrom 2 acres in 201
about6.50 acres in 2018

The main forms of land tenure werewned with titledeed(64%), owned with no titldeed(14%) and
lease systen(11%) Apart from Kwa Kyai and Masimbani where ownership with title was about 70%
for both male and femaléheaded household®inly 43% of femaléheaded households and 65% of

male headeehouseholds had titleleeds for their lands in Kake
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Livestockownership by gender
Cattle, goats and chicken were the livestatkhe study sites; anthe maleheaded households had
more livestock than thie femalecounterparts(Table 2).

Table2: Household ownership of main kinds of livesth&ept by gender

Male Headed HH Female Headed HH Overall

Type of Proportion  Average Proportion Average Proportion Average

livestock owning number of owning number of owning number of

kept livestock % animals livestock % animals livestock  animals
owned owned % owned

Cattle 75.6 (n=62) 4 (3) 64.7 (n=22) 3 (2) 72.4 4(3)

Goats 86.6 (n=71) 11 (20) 82.4 (n=28) 7 (4) 85.3 10 (17)

Chicken 76.8 (n63) 23 (26) 85.3(r29) 21 (17) 79.3 22 (23)

Figuresim NI O1 Sda F2NJ 0KS al OSNI 3Sa¢ INB adlyRIFINR RS@GAFGAZ2YaA

Affiliation to socioeconomigroupings

a) Membershipof varioussocioeconomiocgroups (rganizations)
In the study area, membershgf socioeconomigroups (organizations) was widespread. About 54% of
household heads were affiliated to at least aswcioeconomigroup (Table 3). Furthethe results show
that before the introduction of drip irrigation, there were 34 groups to whiahmersin the study area
belonged Thisis compareal to 22 groupin the drip irrigation period and 18roupsatfter the collapse of
the drip irrigationscheme The decrease in grougffiliations could beattributed to the fact thatdrip
irrigation is labargintensive forproduction and marketing activés such that farmers did not have time
for group meetingsAlsq access to water and drip irrigation was basedcluster of groupsnd thus,
madeit easier to servgroupsthan individual farmersMembershipof organizations facilitateé access
to diverse servicesuch asealth, education, finance, information amdher resources (water, land). It
also affor&ed members social protection from the vagaries of insecurity and weather.

Table3: Proportion (%) of diversity of activities among Social Networks

Focus of social network Before Drip During Drip  After Drip Overall
Irrigation Irrigation Irrigation (n=85)
(n=14) (n=28) (n=43)
Merry Go Round &Table 42.8 28.6 25.5 29.5
Banking
Environmental Conservation 0 25.1 25.1 215
Welfare 35.5 21.6 20.7 23.6
Crop production 0 10.8 11.5 9.6
Livestock production 7.1 3.6 9.2 7.1
Off-farm economic activities 14.6 10.3 8.0 8.7
Sample (n) 14 28 43 85
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b) Perception on group membership
Group members had various perceptions about the influence of group membership on access to water
before, during and after the drip irrigation project (Table 4). On ease of access to water, 33.3% of the
respondents indicated ore access to watethis reduced to 21.1% during the drip irrigation period
andf I (i Sblacdesaftdl the irrigation project. On the other hand, there were more members who
felt that the group had no influence on water access throughout the period.

Table4: Perception ofof group members on HH access to irrigation water

Perception Before Drip  During Drip After Drip  Overall
Irrigation Irrigation Irrigation
(n=24) (n=19) (n=9)
Members could easily access 33.3 21.1 0 23.1
water
Group has no influence on 66.7 78.9 100 76.9

YSYOSNBERQ | OO0OS

Accesgo Credit

The basic role of credit in agriculture is to provide capital to acquire productive assets, land and/or
machinery. listhe means for many farmers to expand their operations to ntbetincreasing

demand for agricultural products as well as provide theangefor the development of new agricultural
enterprises.The study oMemonet al.(2016) on the role of credit in agricultural development in
Qambar DistrictPakistanconcluded that agricultural credit enables farmers to get best agricultural
productionthrough timely acquisition of inputSimilarly Zelleret al. (2002) found that in
Bangladesh, credit access had a significant and strong effect on both income and food
consumption. In contrast, Diagne and Zeller (2001) found that low profit levels can come from
a number offactors,including low investment and ma$location of inputs.

With respect to this study, only 5.5% of the household heads sampled had access to credit for
agricultural purposes. This was evenly distributed between male and femealded households
although no household head from Masimbani scte received credit. There were two forms of credit
(cash and irkind) that were accessedtbut only adult male and female (>35 years of age) had atoess
them. However, there were no statistical differences in number and gender of household members
who received crediin 2013 and 2018. In both years, less than Ksh50,000 worth of loans were received
with the purposeof assisting farmer® purchase farm inputsuch aseedsfertilizersandother
agrochemicalsas well apay for labour.

In 2013, the loangrere mainly obtained from aon-governmentorganizatiors (NGQ), local money
lenders, contractual owgrower arrangements through a microfinance institution and a commercial
bank In 2018, the loans were mainly obtained from a local money lergteyp/ table banking, and
commercial bank.

The erception of head of households with respect to credit services among the limited number that
received credit were sought using g6int Likert Scale (1 = very dissatisfied; 2 = dissatisfied; 3 =
neutral; 4 = satisfied; and 5 = very satisfidd)e esults on farmer satiaction to credit services vaul
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andwere inconclusivewith regard tothe categorie®f: very dissatisfied, satisfied and very satisfied. It
can be concluded that there weegefewfarmers in the study areaiti limited access to credihence,
there wasno discernible impact linked to creditcess

Accesd0 Resources and Servicesr fHousehold Wellbeing

The distance to healttareservices was consistently longer for femakaded householdgprivate
hospitals were the furthest healttareservices (Table 5Jhe distance to water sources for domestic
use was thdarthest (2.6km), followed by the distance to water for animals (2.1 kahjle the distance
to water sources for irrigation was ttshortest (0.5km). Over 70% of the respondents went further to
get water for immediate use and for their animals, while the water for irrigation wasasgaithough
only about 20% benefi#td. This possibly provokipeople to sabotage irrigation facilitiés order to

get water for immediate use.

The energy sources were mainly firewood (94% for rhaleded households and 100% for female
headed householdstharcoal (36% for malkeaded households and 27% for femaleaded
householdspnd paraffin (23% and 16% for the two groups, respectively)is corroboratd with the
national average of 94%r people in the rural areas using firewo@&A, 2015)These are
rudimentary energy sources that increase greenhouse gasseonis. Firewood is especially a burden
to women because they have to spend a long time looking for it.

Table5: Access to services and resources

Service  Name Distance (km) Proportion (%)
Male Headed Female Headed Overall Male Headed Female
HH HH HH Headed HH

Generd  Specific

Health  Chemist 5.76, (5.37), 8.29, (4.90), 6.50 19.1, (n=89) 18.9, (n=37)
n=119 n=49 (5.26),
n=184
Governm  6.10 (5.28) 6.96 (7.68) 6.35 97.8 100
ent (6.07)
Hospital
Private 8.32 (5.27) 8.50 (3.77) 8.37, 15.7 135
Hospital (4.82)
Other 1.1 0
Water  Portable 2.6 (3.19), 2.6(2.22),n=52 2.6 (2.92), 73 (n=89) 75.7 (n=37)
n=132 n=184
Animals 2.3 (1.54) 1.5 (1.08) 2.1(1.47) 43.8 35.1
Irrigation 0.6 (1.26) 0.1(0.06) 0.5(1.11) 25.8 21.6
Other 1.4 (1.45) 5.0 (3.61) 2.8 (2.89) 4 8.1
Energy Paraffin 1.5(1.26), 0.9 (0.60), n=5€ 1.3 (1.16), 23.6 (n=89) 16.2 (n=37)
source n=140) n=196
Firewood 1.8 (2.22) 2.3 (1.92) 2.0 (2.14) 94.4 100
Charcoal 1.7(1.79) 1.2 (1.49) 1.6 (1.72) 36 27
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Other 8.9 (7.14) 7(11.27)  8.2(8.15) 16.9 10.8

Agricultural Water Management

Drip irrigation was the most popular form of irrigation in 2012/2013, with 58%rigation users(Table

6). This was followed by canal irrigatji@t 27% of the respondentn 2018, canal irrigation was the

most popular form (97%Mh Kwa Kyaiwhere it was practisedrlhis result corroboratethe FGDOdata, in

where drip irrigation (JAIN) was abandangecause of mismanagement and political interference.
However, the proportion of respondents that were not using any form of irrigation reduced from 82%

in 2012/2013 to 67% in 2018.

Other water management practisghat were used vere the in situwater havesting structure (mainly
Zaipits, pitting, stone bunds, bench terracing, Fanya Juu/Chini, strip cropping, contour farming, trash
lines,anddeep tillage)and,to a small extentmulching, agroforestry, conservation agriculture and the
ex-situ water hanesting structures (cubff-drains, water pans, microatchment,androad-runoff).
Agroforestrywasadopted bya very few farmersThe Kl from Kibwezi WRU#&ported:d 2 S KI @S K|
several tree planting sessions by the coydtydzii y 2 F2f f 26 dzLY6 And4OW df RS € © . ¢
respondentsvere not using water. Table 6 shows thataof fields with and without irrigation water

for 2012 and 2018easons

Community knowledge atater resources users associatiqigRUAS) is ci@al for any community
particularly in areas such as Kibwezi€Ldunty where the water resource is scaré&RUA is an

association of water resource users, riparian land owners and other stakeholders who are formally and
voluntarily associated for the ppose of cooperatively sharing a common water resource. The

functions of WRUAs are to: promote controlled and legal water use activities; promote efficient and
sustainable use and management of water resources; promote water conservation practices ® ensur
sufficient water reserves for all the users; facilitate reduction and resolution of water related conflicts;
and promote catchment conservation measures to improve water quantities and quality
Thecurrentstudy revealed that there was no gendiifference in knowledge of WRUAs. Only 27% and
32.6% of female and maleeaded households, respectivelyere aware of WRUASs in the study area.
Overall, only 28%f those with knowledge on WRUAs were part of WRUAS. There were no differences
in participatian in WRUAactivities among gendeiVhere heads of households were recruited into
WRUAsIt was universally done through the sghiefs, elders or neighbaurs. The motivation for

joining WRUAs was to benefit from the water, and to ensure efficient and dueitese of water

although there were several factors that contributed to the success or failure of WRUAs (Table 6).

Table6: Community reasons for hindering or promoting effectiveness of WRUASs to support
development of thelrrigation Scheme

Hindering Promoting
1. WRUA is not performing well hence the 1. Good leadership and unity among
community has a negative attitude members to repair canals and report

vandalism ofrrigation resources
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towards WRUA, hindering its
effectiveness

2. Villagers are against some of the set rul 2. Women employment & their voluntary
such as planting close to water points at  contribution of labour to the project
rationalizing water days

3. No cooperation between farmers and 3. Ceation of more community awareness

WRUA on the project e.g. benefits of the schemt
environmental conservation etc.
4. Misusing water from the river 4. Joint monitoring and evaluation of
irrigation activities
5. Lack of unity from other community 5. More collaboration with the RUAs for
members /greed among members efficient water use management
6. Insecurity for agricultural resources in th 6. Good management of water resource
area
7. Heterogeneous village
8. Drinking livestock

9. Deforestation

CropProduction and Marketing
This section presents an analysis of the different crops produced in the area with and without irrigation
and how they were marketed.

Cropproduction

Table7 shows the 12 most popular crops grown between 2012 and 2018 with and without irrigation.
The datashow that cowpeas, green grams, green maize and dry naseegrown over the years
regardless of whether the land was under irrigation or;nvatiile sorghumwas grown by only 6.7% of
the respondents in 2018 under irrigatiofhe FGQlatain Masimbanshowed thatsorghum was
unpopular because of bird damaged that maizewasone of the four main crops over the years.

An analysis of all the crops in eazdtegory shows that in the year 2018, irrigation influetithe
production of horticultural cropsThe FGQlataat Kwa Kyaalso showedhat Sukuma wiki (kale) was
the main crop grown under irrigation because it fetdrgood prices. Tabld shows the percetage of
farmers who grew various crops in the years 2012 and 2018 with and without irrigation.

Table7: Gops cultivated in the study area in 2012 and 2018

2012 2018
Without irrigation Irrigated Without irrigation Irrigated
% Households % Households % Households (n=126) % Households (n=126
(n=126) (n=126)
1 Green 39.7 Green 31.7 Cowpeas 42,9 Green Maize  18.3
grams Maize
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2 Cowpeas 38.1 Dry Maize 31.0 Green grams 42.1 Sukuma wiki 11.1

3 DryMaize 36.5 Cowpeas 254 Dry Maize 38.1 Dry Maize 5.6

4  Green 17.5 Green 17.5 Green Maize 16.7 Cowpeas 4.8
Maize grams

5 Sukumawiki 8.7 Sukuma 135 Sukuma wiki 11.1 Egg Plants 4.8

wiki

6 EggPlants 5.6 EggPlants 8.7 Egg Plants 5.6 Cassava 4.8

7 Beansand 3.2 GreenCow 4.8 Pigeon peas 5.6 Greengrams 4.0
pulses peas

8 GreenCow 3.2 Pigeon 4.0 Green Cow peas 4.8  Chili 3.2
peas peas

9 Pigeonpeas 3.2 Mango 4.0 Cassava 3.2 Mango 3.2

1 Mango 2.4  Chili 3.2 Beans and pulse: 2.4  Papaya 2.4

0

1 Sweet 16 Cassava 3.2 Mango 2.4 Beans and 1.6

1 potatoes pulses

1 Watermelon 1.6 Papaya 3.2 Radish 1.6 Green Cow 1.6

2 peas

1 Grass 1.6 Sorghum 1.6 Apples 1.6 Sorghum 0.8

3

1 Green 0.8 Sweetcorn 1.6 Sorghum 0.8 Bitter melon 0.8

4  beans

1 Chili 0.8 Radish 1.6 Chili 0.8 Coriander 0.8

5 (dania)

1 Sweetcorn 0.8 Sweet 1.6 Capsicum 0.8 Apples 0.8

6 potatoes

1 Green 0.8 Apples 1.6 Coriander (dania; 0.8  Bananas 0.8

7

1 Sorghum 0.8 Bananas 1.6 Banana 0.8 Grass 0.8

8

1 Radish 0.8 Green 0.8 Bananas 0.8 Fodder 0.8

9 beans Legumes

2 Cassava 0.8 Green 0.8

0 paper

Table8indicates the main perennial crops grown in each scheme. Overall, mangoes (43%) were the most
grown perennial crop followed by lemons (14.3%) mainly at Kwa Kyai and Kake where irrigation was
available. Papayas and bananas were mainly grown at Kwa Kyai.

Table 8: The Main Perennial Crops by Scheme
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Perennial crops Kake Kwa Kyai Masimbani Overall
Mangoes 50 (N=2) 50 (N=4) 0.0 42.9 (N=6)
Lemons 0.0 25 (N=2) 0.0 14.3 (N=2)
Papaya 0.0 12.5 (N=1) 0.0 7.1 (N=1)

12.5 (N=1)
Bananas 0.0 0.0 7.1 (N=1)

FigurelO: Mangoes and Papaya at the Background. Egg Plants under Dip irrigation at Masimbani

Table9 shows the types of production systems by gender. More ferhakdedhouseholds(88.9%)
practised rainfed agriculture than theirmale counterparts(74.5%). On the other handnore male-
headed households (26%) had access to irrigatamilities thanfemale-headed households (11%).
Statistical analysis indicated that the variancaswignificantly different at 2.8% leveAn example of
drip irrigation is provided in Figure 10.

Table8: Types of Production Systems by Gender
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