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Abstract

This report summarizes major findings from the HOWIEA survey conducted in 2014 under the
framework of HORTINLEA project. The HORTINLEA prajeis an inter-disciplinary research project
addressing food security in East Africa, partidylan Kenya. The project targets to improve the
livelihood and nutritional situation of the ruraichurban poor. To achieve this, it focuses on prtdo
and consumption of horticultural crops, especially African indigenous vegetables (AIVS). The
HORTINLEA survey, conducted in rural, peri-urbardaurban areas of Kenya focused on AlV actors
along the value chain namely: producers, tradedlscansumers. The survey was carried out in Septembe
and October, 2014 where data was collected at theséhold, plot and community levels. It was
administered using structured questionnaire witho-Gedes where more than 1500 actors were
interviewed along the AlV value chain. Various wpivere covered in the survey including household
composition, education, health, assets, expenditwmeslit and saving, agricultural and AIV produntio

agricultural and AIV marketing, nutrition, shocksdacoping strategies.

The most widely produced African Indigenous vegketabAfrican nightshade produced by about 72% of
respondents followed by cowpeas produced by ab®&% 4f respondents. AlVs are traditionally
considered as “women’s crop” where almost 60% efptoducers stated that women are responsible for
producing AlVs and in about 57% of the sample wormenalso responsible for marketing of AlVs. Most
of the sampled households sell their AV produceerghAfrican nightshade is the most marketed one.
However, most producers do not have contract withkuyer, but rather sell their produce directly to
consumers. Most AlV producers sell their produdkegiat the farm gate or at a stand on weekly ntsirke

while less than two percent of respondents seilt thi&’s via supermarkets.

Even though the AlV value chain has many challenigdms as well opportunities to improve. Firbg t
link between producers to retailers and consumeuntdcbe expanded and formalized so that producers
could benefit from marketing of these products.dBel¢ post-harvest handling and transportation syste
of AlVs should be improved to ensure good qualitgl dimely delivery of AlVs to consumers. Third,
processing and value-addition activities coulditeoduced, which on the one hand improve the gualit
of the AIV product, while on the other hand creataployment opportunity at different segments of the

value chain.

Keywords: African indigenous vegetables (AlV); household relateristics; household welfare; AIV
production; AV marketing; Kenya

JEL classification: Q12; Q13; R20



Zusammenfassung

Dieser Bericht fasst die wichtigsten Ergebnisse HORTINLEA-Umfrage zusammen, die 2014 im
Rahmen des Projekts HORTINLEA durchgefithrt wurdeas DHORTINLEA-Projekt ist ein
interdisziplindres Forschungsprojekt zur Ernahrgingeerheit in Ostafrika, insbesondere in Kenia. Das
Projekt zielt darauf ab, die Lebensgrundlage urel Elindhrungssituation der armen landlichen und
stadtischen Bevolkerung zu verbessern. Um diesrmicken, konzentriert sie sich auf die Produktion
und den Konsum von Gartenbaukulturen, insbesondere einheimischem afrikanischem Gemiise
(AlVs). Die HORTINLEA-Umfrage, die in landlichen,ep-urbanen und stadtischen Gebieten Kenias
durchgefiuhrt wurde, konzentrierte sich auf AlV-Alte entlang der Wertschdpfungskette: Produzenten,
Héandler und Verbraucher. Die Umfrage wurde im Smeper und Oktober 2014 durchgefihrt, wobei
Daten auf Haushalts-, Grundstiicks- und Gemeindeekemoben wurden. Es wurde mit Hilfe eines
strukturierten Fragebogens mit Geo-Codes durchgefbikei dem mehr als 1500 Akteure entlang der
AlV-Wertschdpfungskette befragt wurden. Verschied@hemen wurden in der Umfrage behandelt,
darunter Haushaltszusammensetzung, Bildung, GesitndWermégen, Ausgaben, Kredite und
Ersparnisse, landwirtschaftliche und AlV-Produktiotandwirtschaftliches und AlV-Marketing,

Erndhrung, Schocks und Bewaltigungsstrategien.

Das am weitesten verbreitete afrikanische einheimeisGemuse ist African nightshade, der von etwa
72% der Befragten produziert wird, gefolgt von ceasp, die von etwa 48% der Befragten produziert
werden. AlVs werden traditionell als "Frauenkultbetrachtet: Fast 60% der Produzenten gaben as, das
Frauen fiir die Herstellung von AlVs verantwortligind und in etwa 57% der Félle sind Frauen auch flr
die Vermarktung von AlVs verantwortlich. Die meistder untersuchten Haushalte verkaufen ihre AlVs,
wobei African nightshade das am meisten vermarkiéteist. Die meisten Produzenten haben jedoch
keinen Vertrag mit dem Kaufer, sondern verkaufea rodukte direkt an die Verbraucher. Weniger als

zwei Prozent der Befragten ihre AlVs in Supermaérkterkaufen.

Auch wenn die AlIV-Wertschopfungskette viele Heraudérungen hat, hat sie doch auch Chancen zur
Verbesserung. Erstens konnte die Verbindung zwisclReoduzenten und Einzelhdndlern und
Verbrauchern ausgebaut und formalisiert werden,itddi@ Produzenten von der Vermarktung dieser
Produkte profitieren kdnnen. Zweitens sollte dasdttebungs- und Transportsystem fiir AIVs nach der
Ernte verbessert werden, um eine gute Qualitatrecldtzeitige Lieferung von AlVs an die Verbraucher
zu gewahrleisten. Drittens kdnnten Verarbeitungst Wertschdpfungsaktivitaten eingefiihrt werden, die
einerseits die Qualitat des AlIV-Produkts verbesagrd andererseits Beschaftigungsmdaglichkeiten in
verschiedenen Segmenten der Wertschopfungsketéfesch



1. Background information

1.1.HORTINLEA in Perspective

The HORTINLEA project is an inter-disciplinary reseh project addressing food security in East Afric
particularly in Kenya. The project targets to imgrdhe livelihood and nutritional situation of theral

and urban poor. To achieve this, it focuses on ymtidn and consumption of horticultural crops,
especially of indigenous vegetables. Indigenougtadiies provide essential nutrients such as Vitaiiin
and C, Iron, Calcium, Magnesium, Proteins and axitlants that are suitable for normal growth and
health (Abukutsa-Onyango, 2008; Schippers, 200).atldition, the Ilabor-intensive horticultural
production systems as well as the associated iogistl processing activities provide employment and
income opportunities. With its focus on indigenaegetables, HORTINLEA seeks to meet the pressing
challenges of malnutrition, poverty and sustainghilt aims to tackle these problems by adopting a

integrated approach, which combines issues of pgwemvironmental and gender concerns.

Incidence of poverty in Kenya is estimated to b&e46 2005/06 (KNBS, 2007), and about 60% of the
population lack the physical and economic accesad@guate calories and therefore face starvation
(Okeno et al., 2003). Strengthening the horticaltigector in general and indigenous vegetables in
particular, thus has the potential to foster improent in nutritional status and increase incomesngm

vulnerable people in Kenya.

1.2. HORTINLEA survey background

The HORTINLEA household survey is conducted witthie framework of the HORTINLEA project as
one of the central inputs providing household-leweformation about various socio-economic
characteristics of actors involved in indigenougetables production, marketing and consumptiongalon
the value-chain. The household survey providesmpecehensive and high quality database that would
allow a variety of socio-economic analyses of hbot#s’ food security, poverty, livelihoods and
agricultural decisions. The first round of survegsiacarried out in September — October, 2014. The
survey is multi-level where data was collected b household, plot and community levels. It was
administered using structured questionnaire witbh-Gades. Multiple topics were covered in the survey
including household roster, education, health, tassexpenditure, credit and saving, agricultural

production, agricultural marketing, nutrition, ske@nd coping mechanisms.



2. Methodology

2.1.Survey areas

The survey was conducted in three locations in ldengmely, rural, peri-urban and urban locations.
These three locations were chosen to capture tfire ealue chain of indigenous vegetable produgtion
marketing and consumption. The selection of thecifipesurvey sites was done through expert
consultation and statistics from the Ministry ofiaglture in terms of where most indigenous vegiesb
are produced both for home consumption and marketose. The rural sites include two counties in the
Western part of Kenya namely Kisii and Kakamegae Phri-urban sites include three counties namely
Kiambu, Nakuru and Kajiado. The Urban site has©aenty namely Nairobi.

2.2.Survey design and logistics

In order to cover the whole value chain from prditug marketing and consumption, the HORTINLEA
household survey targeted three types of resposdesutnely indigenous vegetable producers, tradets a
consumers. The AlV producers are found in rural ped-urban areas while the traders and consumers
are in urban locations namely Nairobi (see tabler details of survey sites and number of houset)old
Even though traders of AlVs were identified bothrimal and peri-urban areas, the survey only foduse
on traders in Nairobi due to shortage of fundingwever, given that Nairobi is the capital of Kenita,
serves as the hub of markets not only for AlVsddab for all other commaodities. Hence, the tradiers

Nairobi can be representative to trace the valaénabf AlVs.

To determine the total number of sample respondentiie HORTINLEA survey, the following formula
by Andersoret al. (2007) was used.

n= vr e v (1)
Where; n = Optimum sample size,
Z= Normal variant associated with levels of sigrafit.
e = Probability of error
p= The estimated proportion of households that gagaindigenous vegetable value chain and q is 1-p

In the study confidence interval was 95% therefdrg,=1.96, e = 5% (at 95% confidence level).



The most important variable in using the above fdamis finding the proportion of households that
engage in indigenous vegetable value chain. TH@rnmation is not readily available in secondary
documents. Therefore, we needed to rely on exparsudtations and take into account the available
budget to undertake the survey. Consequently, adb@Ut of households are assumed to be engaged in
indigenous vegetable production and marketing ralrand peri-urban areas. In urban areas, about 10%
of households are assumed to be engaged in tharoptisn and marketing of indigenous vegetables.

Following this approach, we arrived at 400 respotsl€including contingency for non-responses) for
each of the rural sites Kisii and Kakamega, whike @ total of 800 respondents in rural sites. famni-
urban sites, we divided 400 respondents to threken§ites namely, Nakuru, Kiambu and Kajiado. Here
we allocated 150 each for Nakuru and Kiambu andf@08ajiado. For urban consumers and traders, we
arrived at 150 respondents (including contingemrynbn-responses) for each consumers and traders in

Nairobi. The breakdown of the sampling frame ista®wvn in Table 1.

Table 1. HORTINLEA survey sites and number of respadents

Area Number of households Number of households

description County Planned to be interviewed actually interviewed Type of respondents

Rural Kisii 40C 401 AlV Produce
Kakamega 400 405 AIV Producer

Peri-urban Nakuru 150 223 AIV Producer
Kiambt 15C 18¢ AlV Produce
Kajiado 100 20 AIV Producer
Kiambu 0 12 AIV Consumers

Urban Nairobi 150 142 AIV Consumers
Nairobi 150 157 AlV Traders

Total 1500 1543

Once, we identified the total number of respondevitsin each of the sites, we used different tanggt
approach for each of the respondent types namedgupers, traders and consumers. For AlV producers,
households in the sample were selected using Migte sampling approach. Purposive sampling
technigue was used to select the five countiesinwitie rural and peri-urban sites. It was purposive
that the respondents within these counties areliadoin the production, marketing or consumption of
Indigenous vegetables. Selection of the sub-cosiratied divisions was based on information from the
respective district agricultural offices. From eadlvision selected, locations/ward were randomly

selected and households within locations wererim tandomly selected.

For AlIV traders, purposive sampling technique wasd,) where those traders of Indigenous vegetables
were identified in different market outlets of Nabi County. These comprised traders in open markets
green groceries, kiosks and supermarkets. Once thekets were identified in different parts of N,

the number of traders that were interviewed in eafcthese outlets was determined after taking into
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account the distribution of outlets within the CbunAs much as possible, the number of traders
interviewed was made proportional to cover theedéht outlets of AIV markets throughout Nairobi

County. Selection of traders within each marketatsitwvas done randomly.

For consumers of indigenous vegetables, it wadargihg to identify them, as it was not possible to
knock on household’'s door and ask whether they woesAlVs or not. Finding them in the market
outlets at the point of purchase would have beenoption, however, given the length of the
guestionnaire, which takes at least more than an, lthis was not a viable solution. The alterrativ
workable solution was to ask the traders that waerviewed to provide a telephone number of regula
customers of AlVs, however, this worked only on B%traders, as most of them did not know their
telephone number and some did not feel right apduacy issues of the customers. Hence, this method
was also abandoned. The last method we resort teiigy guides from the open markets and green
groceries to identify AIV consumers living nearthese markets. The respondents were located near

these markets and as much as possible randomiselettespondents was applied.

It is important to note that the HORTINLEA houseahslurvey is not representative at the nationallleve
However, the data gives a comprehensive overvieactdrs of Indigenous Vegetables across the value
chain. Results of analysis done on the survey ciaabe generalized to be representative for Indigen
vegetable producers in rural and peri-urban arbaligenous vegetable traders in urban areas; and
Indigenous vegetable consumers in urban areas. theeigh relatively large samples are drawn within
each County, with only 6 Counties covered in thevesy interpretation of results has to be done with

care.

2.2.1. Data collection procedure and sampling methods

Before the main survey fieldwork, the questionnaves pre-tested using trained enumerators in end of
March, 2014. Two sub-countries were selected fer pghe-test namelyl,.anet and Rongai with in the
Nakuru County. In addition to testing the questairg, consultation with experts and farmers were
undertaken to acquire additional information abAl¥ value chain. The questionnaire was revised
incorporating comments from expert consultationd folowing fieldwork interview experiences. Prior
to the main survey, preliminary visit was held tmsult with extension workers in all survey sitesl a
notify selected farmers in advance about the oljestof the survey and to solicit their cooperatidth

enumerators.

The main household survey was undertaken from 8dq@e October, 2014. The survey team included a
total of 37 members, with 27 enumerators; 8 supersi and 2 team leaders. Dr. Sindu W. Kebede was
the main coordinator as a German Partner from Higthhbiversity of Berlin and Dr. Arnold Opiyo was
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the main coordinator of the survey as a Kenyannparfrom Egerton University. About six of the

supervisors were Doctoral students within the HONRTEA project.

Prior to the survey, extensive training was prodlide enumerators both in classroom (including role-
plays) and on the field in terms of administerihg tjuestionnaire and survey procedures. One fyll da
was allocated for enumerators to practice admirigjethe questionnaire with farmers near Egerton
University. During the training, enumerators wereidid into two groups those going to the Western
rural sites of Kisii and Kakamega and the Eastéss going to Nakuru, Kiambu, Kajiado and Nairobi.
This way, the quality of training was high as femumerators were in one group and guestions were
clarified accordingly. At the end of the trainindORTINLEA survey manuals were provided to every

enumerator and supervisor to refer to for clartfaaduring the survey.

In all locations, the survey was carried out thifodirect interviews with farmers engaged in indiges
vegetable farming and marketing; with traders afigenous vegetables, and with urban consumers of
indigenous vegetables along the value chain. Duliagurvey, incentive was provided to respondewyts

a payment of KShs 500 per respondent/householgddicipation. Enumerators gave the incentive to
respondents as they see fit in terms of the tinliregyinning of interview, middle of interview or end
interview). In the ideal scenario, enumeratorsoiiticed the availability of incentive to the respamts in

the beginning but gave it out at the end of therinew.

2.2.2. Survey Logistics

The HORTINLEA household survey combined both quatitie and qualitative data collection tools. The
guantitative tools include structured questionrsafar AlV producer households in rural and periamrb
areas; structured questionnaire for AIV consumersrban areas; and structured questionnaire for AlV
traders in urban areas. Each of these questiosnaiee comprehensive in terms of covering household
socio-economic characteristics, agricultural prdideg saving and credit behaviors, food securitycks
faced by households and their respective copiraiegfies. The qualitative aspect includes Focuspgrou
discussion on food security and coping stratedibgs was held with a mix of men, women, young and

older members in 15 locations of the survey.

Community questionnaire was also administered wligh community leaders in most of the survey
villages. In addition, price questionnaire was austéred to collect price data for items includedhe
household survey. This was done from the local etamkar the village where respondents of the survey

normally buy/sell their products.



During the survey, every enumerator was closelyestiged and guidance was provided from the
supervisor, team leader and extension staff atgtbend level. Translation into Kiswahili and when

needed to the specific local language was donewtertly by enumerators. This was made relatively
easy because enumerators were assigned as mudssible to the sites where they spoke the local
language. A consensus on a common Kiswahili word ve@ched on some specific words during the
training among enumerators and supervisors espeoialithe AV names and other agro-based products

that seemed common in the study sites.

2.3.Data Capture techniques and Validation

In the HORTINLEA survey, the tracing rule is basen the definition of panel households, where a
household that is interviewed in the 2014 survdylva re-interviewed in 2015. Hence, the survegksa

the same households during the subsequent rouhdstracking is facilitated by GEO codes where in
2014, GEO codes of all households were capturedtadame will be used to trace households using
these codes in 2015. This minimizes attrition ranethe panel. If a household head had left or ded
household, that household will be retained in tmeey. If the whole household has changed locathum,
household will be traced as long as it is withie game County. In cases that households cannot be
located or traced, an exact proportion of new hbaisis will be randomly selected. The selectionhef t
new households will be done from a list of newlynfied or arrived households where these are broadly

similar (in terms of demographic and wealth) tosiiavhich could not be tracked.

While the above tracing strategy works well for guroer and consumer households, we need to use a
different strategy for traders. For traders, thevey will attempt to trace individuals, not housktso
Even though GEO codes were recorded for tradeis,hiighly likely that traders might move from one
market to another for various reasons. As muchaasible, market guides and close neighbors will be
requested for information about the whereaboutbede traders to minimize attrition rates. Thispgm

is only related to open market traders while itlwibt be a problem with supermarkets and green

groceries unless they have closed.
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3. Household socio-demographic characteristics

To understand the farming systems better, we eteatha socioeconomic profile of the targeted fagmin
communities. These socioeconomic profiles includeth demographic and other productive assets that
those households owned. An understanding of thegmortant benchmark variables would assist
scientists to design better targeted technologiegyfeater impacts with regards to African Indigeso
Vegetable (AIV) production and marketing.

3.1.Gender

Majority (80.6 %) of the surveyed households weralemheaded, while 19.4% were female headed
households (Table 1). The average age of the holtsbbad was about 49.7 years.

Table 2. Number of male and female headed househsldh the sample

County Male headec Female heade Total
Kisii 320 81 401
Kakamega 347 60 407
Nakuru 167 54 221
Kiambu 142 41 183
Kajiadc 17 3 20
Total 993 239 1232

Demographically, the average household size wastdbgersons and the variation across the counties
were statistically significant at 1% (s. Figure 1).

4
3
2
1
0 T T T T

Kisii Kakamega Nakuru Kiambu Kajiado

Figure 1. Average Number of household Members
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Drawing from the results presented in Figure iyas worth noting that two counties had more persons
per household than the other three counties. Higii Kakamega counties had an average of 6 pergons p
household while Nakuru had 5 persons per househblel.other two counties (Kiambu and Kajiado) had

an equal number of household members (4 persohs)d&@mographic characteristics of the counties are

likely to have an implication on availability of tamal resources like land.

3.2. Matrital Status

Majority of the household heads in the surveyedparwere monogamously married and living with
their spouses (72.9%) followed by 12.5% who rembttet they were either widows or widowers (Table
3). Another striking observation is the distributiof the household heads across the five counties w
were separated and those who were widows or widowidre results showed that Kajiado and Kiambu
Counties had a relatively high proportion of housdtheads that were separated compared to Kakamega
and Kisii counties. On the other hand, Kisii Coungported the highest proportion of households that
were widowed. This could perhaps be attributecheorampant HIV/AIDS pandemic that is reported in
the county by the Ministry of Health (Kilonzo et,&014).

Table 3. Present Marital Status of Household Head$ Households)

Marital status Kisii Kakamega Nakuru Kiambu Kajiad o Total
Never married/Sing 2.8 2.2 9.1 8.7 1C 4.€
Monogamously married 75.1 69.7 72.6 74.9 70 72.9
Polygamous married 4.8 174 2.3 1.6 5 8
Separated 05 0.2 14 2.2 5 0.9
Divorcec 0.8 0.2 2.3 0.t 0 0.8
Widowec 15.¢ 9.¢ 11.5 12 1C 12.t
Other: 0.3 0.2 0.c 0 0 0.1
3.3. Fertility

Significantly higher proportion of women in Naku@ounty reported to be currently pregnant (0.9%) as
compared to those in Kiambu and Kajiado with reggbnpercentage of 0.5% as indicated in Figure 2.

However, the women in Kisii reported the least saffeexpected births.
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Pregnancy Percentage

Figure 2. Share of pregnant women in the sample
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4. Household socioeconomic characteristics and assets

4.1.Income and transfers

For this baseline and the follow up survey, we wale the income aggregate according to the diefirst
and procedures suggested by Johnson et al. (1986)income calculation is based on the following
components: Remittances received; income from reftand and assets; income from agriculture;
income from natural resource use; income from egmpént; income from self-employment; interest
from savings and other capital assets; and pensiooeme has been calculated in purchasing power
parity adjusted US Dollars of the year 2015 (PPR$Rvith a conversion rate of 0.024028875 KShs in
2014 to PPP$2015 (PPP conversion factors from WBaittk (2018), consumer price indices from KNBS
(2018)).

Remittances received Those remittances from non-household membershéohibusehold are fully
considered as household income. Transfer incomedtaoy value) from absent household members to
members in the nucleus sense is calculated. Intiaddiransfer income (money, gifts, remittances)
received by the household between October 2013 Bos#ember 2014 from other persons
(friends/relatives) are included.

Income from rents: The income from renting land paid in cash orimdkis calculated individually and
in total. In kind payments had to be valued in K&fighe farmer. In case farmers were not able ‘e gi
an estimate, the mean of the farm gate prices dimethe commodity by at least five households from
the village, ward or district level was used.

Income from agriculture: A separate income estimate was calculated fgrscamd livestock, taking into
account the total value of output, including horoesumption. Net income has been calculated for each

crop/livestock through subtracting total costs fr@awenue.

The calculation is based on the nucleus househadidition: incomes accruing to household members in
their function as head of business, as an employg®vernment transfer payments are accountedsfor a
income. Total household and per capita incomeghdst in Kiambu and Kajiado County and lowest in
Kakamega (s. Table 4).
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Table 4.Distribution of income in the different countietasdard deviation in brackets

Region Kisii Kakamega Nakuru  Kiambu Kajiado Total
N 401 407 221 18¢ 20 123:
~x10100 Total annual household income 6,450 3611 6,747 10,362 11,858 6,234
18,282 (5,427) (10,617)  (15,413) (9,889) (13,43b)
Total annual household income per 1,31¢ 812 1,75:¢ 3,641 3,58 1,61(
x10101 nucleus member
(2,582) (1,641) (2,920) (9,633) (3,533) (4,406)
_x10112 Per capita income per month 110 68 146 303 299 134
(215 (137 (243 (803 (294 (367

The distribution of income sources varies as wigtificantly between the different counties. White

Kisii and Kakamega the main part of income is gatest by crops, other income sources play a bigger
role in the peri-urban counties Kiambu, Kajiado &akuru (s. Figure 3). Income from livestock is mor
important than crop income in Kiambu and Kajiadaéwese of the high prevalence of dairy farming in

the investigated areas. While crop and livestoaornime are of almost equal importance in Nakuru,
respondents in this county had the highest sharecofne from off-farm and self-employment.

Figure 3. Distribution of income sources in the different ntas
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Off-farm wage employment
Remittances

Land and asset rents, pensions

Kiambu (N=183)

Kakamega (N=407)

B Livestock
B Self-employment
W Fishing, hunting, collecting, logging

Kajiado

(N=20)

Kisii (N=401)



4.2.Occupation

As would be expected by the distribution of incosoerrces, the vast majority of respondents are farme
(s. Figure 4). In Kisii and Kakamega more than @48 3. of household heads stated this as their main
occupation. Own account worker are more prevalenthe peri-urban counties and Nakuru has the
highest share of paid employees with about 30 %.

Figure 4. Occupation of household heads in the different tiean

Total Kiambu (N=183 Kajiado (N=20

Nakuru (N=221) Kakamega (N=407) Kisii (N=401)

W Paid employee B Working employer
B Own account worker B Farmer
B Student/apprentice I Retired/unemployed/no information

Regarding the distribution of occupation forms adow to sectors (s. Figure 5), most paid employees
are found in education, transport and communicatiwh public administration. Own account workers are

mainly found in small businesses, the construciestor and electricity and water supply.
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Figure 5. Number of household heads over the different ssctor
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4.3. Education

In the sample, primary education which conveys ddsiowledge of reading and writing is most
prevalent (s. Figure 6). More than 70 % of theriilaved households had a household head that
completed primary education and about 79 % stdtatlthey can read and write without difficulties.
Completion of further schooling, however, is alngaduch less prevalent with 43 % of all household
heads holding a second education degree and orty A degree of higher education. The samples of the
two rural areas in Kakamega and Kisii have lowearrss of degree holders throughout all three edurcati
levels compared to the peri-urban samples. The extgption is higher education degrees, which are
almost the same levels in Kiambu and Kisii. Thehhigtes of degree holders in Kajiado are probably

because of the very low rate of response in thimiyg making the sample not representative.
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Figure 6. Education of household heads (share of househaldshihat reached the respective level)

Total
Kajiado
Kiambu
Nakuru
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Despite relatively lower education rates of houseteads, the annual school costs per household are
highest in Kisii (s. Table 5), if Kajiado is notken into consideration. Nakuru households spenditabo
the same amount of money on education, while Kiaardi Kakamega spend only 2/3 and half of this
amount, respectively. One reason for the high riat&Ssii could be the higher rates of fertilitypecially
compared to Kiambu County.

Table 5.Mean of school costs in the different counties

County School costs [PPP$2015] N
Kisii 1,513 (2,293) 401
Kakamega 838 (1,297) 407
Nakuru 1,511 (2,292 221

Kiambu 1,026 (1,633) 183
Kajiado 1,863 (1,928) 20
Total 1,22 (1,938 1232

Notes: Standard errors in brackets

4.4. Assets

While almost every household has at least one mopihone, prevalence of other assets for
communication and information varies between tffileint counties (s. Figure 7). The second most use
item is the radio with about 70 % of householdshef sample owning one. The highest concentration of
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radios is found in Kiambu and Kisii, while telewiss reach almost the same levels in Kiambu and
Nakuru. Ownership of pcs and laptops are muchdessmon, ranging from 11 and 8 % of households in
Nakuru and Kiambu to as low as 1 % in Kakamegakisiil

Figure 7. Prevalence of assets for communication and infaongshare of households that have at least one of
these assets)
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About a third of all interviewed households owreatst one bicycle, with highest rates in Kakameagh a
Nakuru (s. Figure 8).

Figure 8. Prevalence of assets for transport (share of holdgkthat have at least one of these assets)
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Only in Kisii the share of households lies below%0 One reason for this could be the very bad road
conditions in the study area not allowing for efifee use of bicycles. Motorcycles are owned by 3 #%

of all households. While the amount of householdsing motorcycles and the ones owning cars are
almost the same in the overall sample, the sha is significantly higher in the peri-urbandstu
areas of Nakuru and Kiambu, suggestion higher Hmldevealth compared to the rural sample sites in
Kakamega and Kisii.
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5. Household Farm characteristics, utilization and aatities

5.1.Land ownership, sizes and acquisition methods

Access to land for faming can either be owned eeiti, communal or borrowed land. Some households
also hold land in different plots under the managetrof different or the same household members.

Those cultivated plots are either irrigated fufgrtially or completely dependent on rain-fed agtiae.

Land use by status of operation is as shown iner'adl. The most significant status of operation mgno
the households who were interviewed was accesani for own use with a mean of 1.65 acres per
household. About 1.7 acres was operated by eactehold in form of share cropping while 1.06 acres
was operated as rented in for a fixed term (Tahld Be least reported form of operation was rentimg

from relatives (no rent paid) with a mean of 0.48ea per household.

Table 6.Land ownership, sizes and acquisition methods

Status of operatior N Minimum Maximum Mean SD
Own use 1398 0.00 105 1.659 4.493
Communal 1C 0.2t 2 0.77¢ 0.52C
Rented from non-relatives 16 0.25 2 0.816 0.633
Rented from relatives (No rent paid) 12 0.01 2 0.486 0.559
Rented for fixed in-kind (Sharecropping) 6 0.25 5 1.708 0.901
Rented for fixed term 13C 0.1C 17 1.06¢ 1.95¢

Notes: SD = standard deviation

Livestock ownership is widely regarded as an imguarasset that enables vulnerable farming housghold
to cope with various shocks and crises (Ellis, 2000the event of crop failure, smaller animalstsas
goats or chicken can be sold off to obtain needesth evith which farmers can purchase food, seed, and
other needs. The surveyed households owned chigkets, cows, sheep and pigs among others. Most of
these livestock types were either local or improsgecies. Majority of the surveyed households (44)4
owned local chicken. Local cows were the secondtmddely owned livestock types among the
households surveyed (24.5 %) as shown in FiguFedn Table 8, it was noted that improved cows also
featured prominently among the most important livels types in terms of ownership (owned by about

15.7 % of the households). However, the least teddivestock enterprise was pigs at 0.86 %.
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Figure 9. Livestock enterprises and ownership [% of househ@i= 1232)]
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Among the households owning local chicken, theayemumber per household was about 32 birds while
improved chicken was 96 with a per unit value oPBM.42 and 6.13, respectively. On the other hand,
the average number of local cows and improved aomrsed was 7 and 6 respectively with each animal

being valued at an average cost of PPP$ 184 ance4Bdctively (Table 7).

Table 7.Size of Stock and Expenditure on livestock

Average size of Average Average expenditure/uni/week [PPP$2015
Livestock type current stock value/unit Feec Veterinary Hired labour
Local chicken 32 9.4z 2.2¢ 0.24 0.0c
Improved chicken 96 6.1 18.8: 0.3¢ 0.37
Local cows 7 183.58 11.89 4.10 1.39
Improved cows 6 433.7¢ 135.6¢ 14.8¢ 7.9¢
Local goats 6 33.6¢ 4.1¢ 1.3¢ 0.0C
Improved goats 4 85.76 66.08 3.55 0.50
Sheey 7 35.5¢ 3.1¢ 1.97 0.0z
Pig 3 130.9¢ 114.4: 4.57 0.8(

The average number of local goats and improvedsgeaats 6 and 4 respectively while the average
number of sheep per household was 7. The averdge @é each local goat and improved goat was
indicated as PPP$ 34 and 86 respectively whilestieep were valued at PPP$ 36. The pigs recorded the
least average at 3 per household with a per uhievaf PPP$ 131. The results from the analysis also

showed the three main categories of expenditurgdnous livestock types. The highest expendituas w
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on feeds for improved cows at an average of PPB$&B8week. This high cost could be attributechto t
body mass requirement and their level of produtgtivi

5.2.Main Livestock Product

In terms of livestock products, the household galherhad a higher production of eggs (36.7%)
compared to the other products (Figure 10). Thidccavell coincide with the high number of chicken
owned by each household as previously indicatefialnie 8. The second most dominant product which
was produced by the household was milk followedlbgg at 33.4 and 15.1 per cent, respectively. Hides
and skins were the least reported products amanbdbhseholds who were interviewed at 1.3 per cent.

Figure 10.Main Livestock products [% of households (N = 1332)

40.0

30.0 A

20.0 A

10.0 A

00 | - i
Eggs Milk Dung Droppings Meat Hides and Skins

5.3.Crop farming enterprises
The surveyed households have their cultivated tivided into different parcels in each season.

An analysis of main household members responsineifoduction of selected crops in these parcels
showed that the main members responsible in thedimlds were mainly spouses. Spouses were mainly
responsible for production of major cereals suchesns, maize and millet at 36.5%, 35.5% and 33.7%,
respectively (Table 8). Under the exotic types obps, spouses were mainly involved in their
management with the major exotic crop being onad Irish potatoes. The same trend of the household
members responsible for production of crops isizedl for the production of indigenous vegetables.
However, the percentages for the involvement ofusps are higher compared to the other crops.
Therefore, these results showed that access taakadproduction resource is skewed to the advartfg
spouses in the surveyed farming communities.
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Table 8.Main household member responsible for productiosetected crops [%0]

Head &
Crops N Head Spouse spouse Others
Cereals/Legumes
Bean: 69€ 32.( 36.t 28.2 3.3
Maize 833 34.7 355 26.8 3.0
Millet 86 25.6 33.7 33.7 7.0
Sorghum 14€ 36.2 24.C 36.2 34
Exotic vegetables
Onions 15¢€ 25t 56.¢ 13.1 4.6
Cabbage 70 35.7 47.1 12.9 4.3
Irish potatoes 60 36.7 48.2 10.C 5
Tomatoes 47 36.2 38.2 19.1 6.4
Spinach 172 37.2 46.5 11.6 4.7
Indigenous Vegetable
Amaranth 529 28.7 45.6 21.6 4.2
Cowpeas 603 26.4 49.1 22.6
African nightshade 902 28.2 48.5 18.3
Spiderplant 552 26.8 48.3 18.8
Ethiopian kale 437 24.7 47.4 23.8 4.1

The natural qualities of the parcels operated fipstt farming were also assessed by eliciting faisme
perception of the parcel’s soil fertility (s. Figut1).

Figure 11.Farmers Perception of the parcel’s soil ferti[iy of households (N = 1232)]
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While about 51.7% of the parcels operated by theesed households were reported to be fertile it is
important to note that only 4.8% were indicatedbto very fertile (Figure 11). Most household also
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perceived the fertility of their parcels to be sovhat fertile (37.6% of the households) while anothe
small percentage (5.9%) perceived their parcetgetanfertile.

5.4.Farm equipment and information technology

Ownership of farm production assets is very impdrta enabling farmers prepare their farms on time
and thus likely to achieve higher yields. One af thost important production assets for smallholder
farmers in rural Kenya is the ox-plough. Howeverlya3.2% of the surveyed households owned an ox
plough (Table 9). Kajiado County had the highegipprtion of the households owning ox-ploughs
(10%). Kisii County followed with about 4.5% of theuseholds reporting that they own ox-ploughs
(Table 9). This ox-plough ownership was also sigaiitly associated with the County where the
respondent came from. Other important farm opamagquipment owned by surveyed farmers was
Jembes (93.8%), Panga (95.4%) and slasher (63@%)gother assets as indicated in Table 11.

Table 9.O0wnership of other assets [% of households]

Kisii Kakamega Nakuru Kiambu Kajiado Total
N 401 407 221 18: 20 1232
Asset
Ox-plough 4.5 1.2 0 0.6 10 3.26
Jembe 96.7 97.9 97.2 77.6 100 93.88
Panga 96.4 95.8 95.9 86.8 100 93.4
Slasher 62.8 70.8 67.1 38.6 80 63.86
Axe 77 69 63.8 65.6 70 69.08
Fork Jembe 20.1 13.6 43.7 67.5 90 46.98
Wheelbarrow 29.7 27.2 65.3 56.9 94.7 54.76
Spade/shovel 38.7 351 55.8 56.3 84.2 54.02
Mobile phone 91.6 93.2 921 95.1 100 94.4
Radio 73.6 65.3 65.7 83 85 74.52
Television 16.8 16.1 64.3 74.6 90 52.36
Bicycle 7.1 53.3 47 30.6 55 38.6

Empirical studies have shown that female headeddtmids are disadvantaged in terms of their aldity
access important farm equipment that could enditdmtto make timely and accurate decisions. Timely
and accurate decisions are important in improvioglpctivity and competitiveness. Therefore, addiio
analyses were carried out to assess ownershipestthssets by gender of the households head. The

results were as presented in Table 10. There wgréfisant variations of asset ownership (mobile
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phones, radio, and bicycle) by gender. A highepprtion of male headed households owned thesesasset

than those households headed by females.

Table 10.Asset ownership by household head gender [% ofdtmlids]

Female Male
N 23¢ 99z
Asse
Ox-plough 14 2.3
Jembe 91.7 95.7
Panga 95.2 94.6
Slasher 56.3 64.9
Axe 67.1 71
Fork Jembe 304 30.1
Wheelbarrow 39.8 40.5
Spade/shovel 355 45.9
Mobile phone 90.7 93.4
Radio 62.4 73.3
Television 31.4 36.6
Bicycle 18.9 37.9
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6. AlV production and marketing

6.1. Types of AlVs produced and distribution within survey area

The most widely produced Indigenous vegetable idcah nightshade produced by about 72% of
respondents followed by cowpeas produced by al®Mt df respondents (Table 11). Out of the sampled
counties, most of the AIV production is concentiaile rural areas of Kisii and Kakamega County. In
particular, production of Amarantiaranthus spp.), cowpea Yigna unguiculata), spiderplantCleome
gynandra) and Ethiopian kaleBfassica carinata) is entirely in rural counties of Kisii and Kakagse
while it is African nightshadeSplanum spp.) that has a widespread production in peri-urbamties of
Nakuru, Kiambu and Kajiado. We found that peri-urtzmunties capture about 10% of production for
African nightshade. This finding is consistent witte fact that African nightshade is the most wdel
produced AlV among the sampled households.

The average area allocated to the production cfetiredigenous vegetables is more or less the dame,
highest being 0, 21 Acres for spiderplant and theekt, 0, 18 Acres for African nightshade. These
indigenous vegetables have a long history of priddadn the different villages the survey took madn
some Vvillages, AlVs were produced since as far bask1950s while the highest percentage of
respondents started production in the year 200i3. fiilght have to do with the opening of supermarket
and the gradual development of marketing channelsell to peri-urban and urban consumers at
relatively higher prices. In addition, creationasfareness on the benefits of AlVs to health andtiaurt

has triggered the start in production of these tages by many.

Table 11.Indigenous vegetables and their production in rana peri-urban Kenya [% of households]

African

N Amaranth Cowpea: nightshade Spiderplant Ethiopian kale
Total sample 1232 42.2 48.5 72.7 44.8 35.5
By county
Kisii 401 76.9 67.2 448 72.6 91.6
Kakamega 407 231 32.8 45.2 274 8.4
Nakuru 221 - - 8.5 - -
Kiambu 182 - - 1.2
Kajiado 20 - - 0.2
Average crop
area in acres 1232 0.19 0.19 0.18 0.21 0.20

The survey results show that the trend in areat@diremained the same for all the five focus indayes

vegetables compared to five years ago (Table h2yohtrast, the majority of respondents reported th
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trends in yield increased for all AlVs except fomAranth. The main reason for yield increase istdue
good weather and improvements in soil fertility.isTtshows that favorable weather condition and
preserving of soil fertility contribute to the imase in yield of indigenous vegetables. The ineréas
average yield while area planted remained the saméd also imply that there is a practice of
agricultural intensification on these AlVs. Analygi deeper the notion of intensification on AlVs, we
assessed the use of fertilizer and types of seeds.

Table 12.Trend in area planted and yield in AlV comparefive years ago [% of households]

Stayed the same Increased Decreased

Trend in area planted under product compared to fie years ago

Amaranth 58.5 23.2 18.3
Cowpea 51.C 27.¢ 21.2
African Nightshade 52.3 27.9 19.8
Spiderplant 53.2 26.0 20.8
Ethiopian kale 49.¢ 30.7 19.5
Trend in average yield compared to five years ago

Amaranth 427 36.5 20.8
Cowpeas 339 42.0 241
African Nightshad 33.C 43.€ 23.t
Spiderplant 32.0 44.0 24.1
Ethiopian kale 28.F 49.7 21

We found that most respondents apply fertilizer levhgrowing AlVs. This ranges from 82% of
respondents reporting to have used fertilizers dpiderplant and Ethiopian kale to about 73% of
respondents using fertilizer for amaranth (Tablg The majority of farmers however, apply fertilize
just once in every season and about 51% of thenorgamic fertilizers coming from on-farm to grow
these vegetables. This is in line with the argunfensustainable agricultural practices whereby afse
environmentally friendly fertilizers is promotedilSabout 29% of the producers use inorganic fizdis
while some producers use both organic and inordaniitizers for AlV production. The use of inorgan
fertilizers could be a threat to sustainable adftical production in that it increases nutrients aoxins
leading to disruption of the ecosystem resultingnégative biological and environmental consequences
(Tilman et al., 2002; Rigby et al., 2001; Matsorakt 1997). Nevertheless, the use of inorganitlitear
might not be entirely due to AIV production alore.Kenya, most AlVs are intercropped with other
crops such as maize which implies that the inodettilizer might have been applied to the

intercropped product and not necessarily to AlVdesively.
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Table 13.Fertilizer use and source [% of households]

African Ethiopian

Amaranth Cowpeas nightshade  Spiderplant kale
Aplied fertilizer to grow this product 735 75.4 .81 82.6 82.2
How often did household put fertilizer to grow thisproduct?
once in every seas 50.1 61.7 55.¢ 61.7 55.1
twice per season 20.5 19.6 21.1 20.6 17.8
more than twice per season 27.3 17.0 21.1 14.9 25.7
others 0.0 1.8 2.C 2.8 1.2
Type of fertilizer used by the household
inorganic 28.6 28.9 291 30.6 27.9
organic 49.4 55.8 48.5 495 51.8
both 22.0 15.3 22.4 19.9 20.3
Source of fertilizers
on farnr 45.1 51.1 44 .4 46.1 47 £
outside farm 31.3 31.8 31.9 32.0 29.8
both 23.€ 17.1 23.7 21.€ 22.€

Most of the producers buy seeds to grow the Alvd #re majority buy usual/local seeds ranging
between 47-67% of producers as shown in Table lHileWwmproved seeds are rarely used, certified
improved seeds are used by more producers as cethftaimproved seeds. Most households buy these

seeds from within the sub-village or within thdagje.

Table 14.Seed use and source [% of households]

African Ethiopian

Amaranth Cowpeas nightshade Spiderplant kale
Bought seeds to plant this product 55.0 69.4 61.0 136 64.6
Which types of seeds were plantec
usual seeds/local set 47.1 67.2 56.¢ 58.€ 49.€
improved seeds 139 10.1 11.1 9.7 125
certified improved seeds 20.9 12.0 17.3 154 23.9
recycled seet 17.C 10.1 13.€ 16.C 12.7
Others 1.1 0.5 1.0 04 1.3
Where was the source of these seeds?
within the sub village 37.5 39.3 41.3 42.4 37.4
within the village 37.3 33.8 32.6 33.6 31.8
others 25.2 26.8 26.2 24.0 30.8
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We find that most of the producers do not use atian for AIV production, only about 24% of
respondents use irrigation for Amaranth, and at23% of them use irrigation for African nightshade
(Table 15). The majority of respondents reported there is no need for use of irrigation to grivese
vegetables. Some also mention that shortage ofrveat# shortage of money as main reasons for not

using irrigation.

Table 15.Irrigation use [% of households]

African Ethiopian

Amaranth Cowpeas nightshade Spiderplant kale
Household use irrigation to grow
this produc 23.4¢ 10.5¢ 20.6¢ 15.7¢ 14.4:
Reason for not using irrigation
No need 76.76 72.03 67.8 63.1 74.92
Shortage of wate 6.52 9.81 10.0¢ 15.2¢ 2.11
Shortage of money 0 11.9 10.24 12.62 145
Others 16.71 6.26 11.87 9.04 8.47

6.2. AlV marketing

It is found that most of the sampled householdselbtheir AIV produce. Among the AlVs, African
nightshade is the most marketed one (Figure 12)s Ehexpected as it takes the highest share of
production as well. However, most producers dohaee contract with the buyer.

Figure 12.Marketing of AlVs [% of households (N = 1232)]
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It is notable that whenever producers do have aohtwith buyer, the highest share is for Amaranth
followed by African nightshade. Most producers dikgsell their produce to consumers while somé sel
to retailers (Table 16). In the case of Amarantioud 23% of respondents reported to have sold tlolleni
men. Export of AlVs is quite rare among the samplextiucers. Most producers rather sell their preduc
within the village. If they go outside of their ge to sell their produce, they rarely go outsiéi¢heir
County.

Most AIV producers sell their produce either at faam gate or at a stand on weekly markets. Sell of
AlVs to supermarkets is quite rare. Only less than percent of respondents sell their AlVs at the
supermarket, the highest being cowpeas followedfbigan nightshade and Ethiopian Kale. This shows
that the value chain from producers to high-valukats such as supermarkets is not well developed f
the AlVs. It could also be the case that the middén or wholesalers are the ones who bridge the gap

between the producers and supermarkets.

Table 16.Marketing of AlVs [% of households]

African Ethiopian

Amaranth Cowpeas nightshade Spiderplant kale
To whom do you sell your produce?
Supermarkets 3,48 1,35 1,87 1,61 0,36
Wholesalers 6,95 3,81 5,52 5,53 1,42
Retailer: 14,44 12,7¢ 14,2¢ 14,7¢ 9,9¢
Consumer 51,34 66,59 58,84 59,45 73,67
Export 0 0,22 0,14 0,23 0,36
Middlemer 23,2¢ 14.¢ 19,3¢ 17,7¢ 13,8¢
Processor/manufacturer 0,53 0,45 0 0,69 0,36
Where do you sell your produce?
Within the village 55,88 62,11 61,81 64,98 60,85
Outside village but within county 37,43 35,2 33,66 31,34 34,52
Outside county but within Kenya 5,88 1,79 3,82 3,46 3,91
Outside Kenya 0,8 0,9 0,71 0,23 0,71
How is the product sold?
Farm gate 43,85 43,95 43,56 47,7 33,81
Stand on weekly marke 40,6¢ 43,F 447 41,01 57,6¢
Other shopkeep 1,34 2,47 1,27 1,3¢ 0,3¢€
Middleman 12,83 8,3 9,05 8,563 6,76
Supermarke 1,34 1,7¢€ 1,41 1,3€ 1,42
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Most of the AIV producers reported to sort or gralgeir produce (Figure 13). The sorting or gradsg

conducted according to size in all AlVs exceptHthiopian Kale for which color is the main sortiog

grading criterion (Table 17). Other criteria incbudblemishes (for Amaranth, cowpeas and African

nightshade) and weight (for African nightshade spiderplant).

Figure 13.Grading and washing of AlVs [% of households (N232)]
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Most producers use bags to package their AlV prisd(sc Table 17). The majority of them use gunny

bags or plastic bags. Some also reported to hagwsven bags for packaging purposes.

Table 17.Criterion for AV Grading and reports on packagmgsmall holder farmers [% of households]

African Ethiopian

Amaranth Cowpeas nightshade Spiderplant kale
Producer sort/grade their produce 47,59 45,74 48,23 51,38 46,26
Criteria to grade the produce
Size 35,3¢ 26,9¢ 29,3 26,4¢ 19,2:
Color 12,92 17,65 16,1z 15,7 36,1
Maturity 12,36 10,78 15,54 13,45 12,31
Blemishe: 24,7 23,04 17,3 17,0« 17,6¢
Weighi 11,2¢ 16,67 17,3 25,11 13,0¢
Shape 3,37 4.9 4.4 2,24 1,54
Kind of Packaging used by producer
Plastic crat 2,94 2,47 24 2,7¢ 2,4¢
Woven bags 17,91 27,58 20,51 17,28 21,35
Wooden crat 0,27 0,67 0,4z 0,4€ 0,3¢
Plastic ba 17,11 17,71 18,3¢ 20,7¢ 26,6¢
Gunny bags 22,46 24,44 24,05 23,73 25,62
None 39,2 27,18 34,2: 35,07 23,4¢
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The effect of using this kind of packaging is novidely studied. Especially, given that AlVs are
perishable products, care for post-harvest handingportant to ensure freshness, good qualitywels

as benefit from good prices.

Regarding the household member responsible fopthduction and marketing of AlVs, we find that
mostly spouses (women in the context of Rural aedtyrban Kenya) play the major role. More than
45% of producers responded that women are resperfsibproduction of AlVs while this figure even
increases for marketing of AlVs (s. Figure 14). Klohan 55% of producers responded that women are
responsible for marketing of AlVs. This supportg thotion that AlVs are largely women dominated
vegetables produced and marketed primarily by thEms plays a good role in terms of ensuring food
security of the household. Since women are the m@éplayers in preparation food in the household,
they can feed their household from the producedsAiut also sell them in nearby markets to filthe

food security gap in the household. Of coursea# to be explored whether the money obtained fiam t
sale of the AlVs is entirely used by women or wieetit is shared with the head for some other

consumption items that work against ensuring faamlisty of the household.

Figure 14.Household members responsible for AlV productiod ararketing [% of households (N = 1232)]
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7. Food Security and Poverty

7.1.Food security status

To investigate the food security status of the dama range of indicators have been investigated,
including Food Consumption Score (FCS), Householdtddy Diversity Score (HDDS), Month of
Adequate Household Food Provisioning (MAHFP) angi@g Strategy Index (CSI).

The FCS is a diet diversity score, in which theyfrency of consumption of different food groups by a
household during the 7 days before the survey igted by certain factors (WFP, 2008). Steps of
calculation:

1. Group all food items into specific food groupsTable 18).

2. Sum all consumption frequencies of food items ef$hme group, and recode the value of each
group above 7 as 7.
Multiply the value obtained for each food groupitsyspecific food group weight (s. Table 18)

4. Sum the obtained weighted food group scores tdrotiia FCS.

Table 18.Food groups and weights for FCS (WFP, 2008)

Examples of food items Food group Weight
I |Caseava, potatoes and sweet potatoss, othet tmring - Manstaples 2
2 Beans, peas, groundnuts and cashew nuts Pulses 3
3 Vegetables, leaves Vegetables
4 Fruits Fruit
5 Beef, goat, poultry, pork, eggs and fish Meat and fish
6 Milk yogurt and other diary Milk
7 Sugar and sugar products, honey Sugar 0.5
8 Oils, fats and butter oil 0.5
9 spices, tea, coffee, salt, fish power, small anmohmilk for tea Condiments 0

The MAHFP counts the months of last year in whiabh household stated to have had enough food
available. It is a rather subjective indicator, dgse it is based on the respondents perceivedstemdity
status (Bilinsky & Swindale, 2010).

The HDDS is a diet diversity score based on theswmption of 12 food groups (Swindale & Bilinsky,
2006). Frequencies of food consumed of all househmtmbers in the last 7 days are grouped in the

following groups and added together. The HDDS bais take values between 0 and 12.
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Cereals

Root and tubers
Vegetables

Fruits

Meat, poultry, offal
Eggs

Fish and seafood
Pulses/legumes/nuts
. Milk and milk products
10. Oil/fats
11.Sugar/honey

12. Miscellaneous

©OXNO~WNE

The CSl is an index describing different leveloping strategies households may pursue to cope wit
the effects of food shortages. Prior to the sunaping strategies were determined in focus group
discussions and weighted according to their peecklevel of severity and frequency of occurrence (s
Maxwell & Caldwell, 2008 for a description of theopedure). Table 19 shows the different questions.
During the survey, households were asked how magy ih their worst week of the planting, pre-hatves

and post-harvest season they had to fall backesethtrategies.

Table 19.Questions and weights used to calculate the CSI

Question

number Please indicate how many days in the worsteek of the season you... Weight
q6_1¢ Were not able to eat the kinds of food you prefi 25
q6_22 Ate a smaller meal than you felt you needed 3.04
q6_2: Ate fewer meals in a di 2.9¢
q6_2¢ Went a whole daand night without eatir 2.7t
q6_27 Borrowed food or relied on help from a friend dative 2.63
q6_2¢ Purchased food on cre 2.3:
q6_31 Consumed seed stock held for the next se 3.1z
g6_32 Sent household members to eat elsewhere 4
q6_3: Senthousehold members to 3
q6_3¢ Restricted consumption by adults in order for srohildren to et 3

According to the indicators, the average food dgcustatus of the sample is good (s. Table 20). An
adequate FCS starts at 42 points, so on averagbptiseholds in all sample sites are food sectnis.iF
expected, because the sample was collected in btiee anost food secure regions in Kenya (WFP,
2015). Relatively to the other counties, Kisii addkamega are less food secure throughout the food

security indicators.
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Table 20.Selected food security indicators in the differemtinties

HDDS FCS MAHFP CSli
County N Mean SD Mean SD Mean SD Mean SD
Kisii 399 7.80 1.71 59.14 18.50 8.47 4.17, 11.24 15.79
Kakamega 392 8.11 1.84 60.24 20.14 8.34 3.86 13.29 15.89
Nakuru 22C 8.57 1.5¢ 74.0( 14.6( 11.5% 1.6t 3.7C 10.1¢
Kiambu 182 8.52 1.41 72.44 16.83 11.30 2.60 2.57 9.16
Kajiado 20 9.00 1.45 82.53 19.60 12.00 0.00 0.12 0.5p
Total 1213 8.17 1.71 64.5¢ 19.4C 9.47 3.7¢€ 9.0% 14.6¢

Notes:SD = standard deviation

7.2. Nutritional food security status

Information about the households’ food consumptias been captured in a 7-days recall, preferable

answered by the person mainly responsible for foegaration in the household. Listing the food gsou
as share of total quantity consumed it is visihk staples make the biggest share of the hou s tulidd,

followed by all vegetables (s. Figure 15). Stamasumption is higher in the rural sample sitesikist
Kakamega. The highest share of AlVs on total foodsamption can be found in Kakamega, while it is
less important in the peri-urban counties Kakamagaé Nakuru. Here, milk and milk products play a

more important role.

Figure 15. Average share of food groups on total quantityooidf consumed
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Table 21 shows that the average daily per capitrieantake is in range of the needs for an averag
moderately active male (USDA & HHS, 2010). Whileetth is few differences among the counties in
average calorie intake, households in Kisii and d&a&ga consumed less protein. Irrespectively, protei

intake in all counties is in the range recommendaity intake for an average moderately active male
(USDA & HHS, 2010).

Table 21.Daily calorie and protein per capita intake

Caloric intake (kcal) Protein intake (g)
County N Mean SD Mean SD
Kisii 401 2,454 1,879 73.8 58.9
Kakamega 407 2,332 2,624 72.1 60.2
Nakuru 221 2,414 1,635 81.3 50.1
Kiambu 183 2,485 1,963 88.2 51.2
Kajiado 20 2,183 1,264 85.9 75.6
Total 1232 2,407 2,120 76.9 57.3

Notes:SD = standard deviation

7.3.Poverty analysis

The assessment of poverty among the sample hodseisobased on consumption rather than income.
There is a well-established literature on the pegfee of consumption instead of income for povéatyd
hence welfare) measurement (Deaton and Zaidi, 200BS, 2007). The first reason is that consumption
is not closely tied to short-term fluctuations mec@me and that consumption is smoother and lesziar
than income. Compared to income, consumption etibindicator of long-term average well-beingtas
shows what is in fact consumed instead of abilityptirchase as in the case of income (Fields, 1983;
Ravallion, 1991, Bigsten et al. 2003). In additiorgome data is typically harder to collect, espligiin
developing countries, as respondents have difficint reporting accurate information of income as
compared to consumption.

Given the above justification, we use householdsooption aggregate to assess the poverty (welfare)
situation of sampled households in rural and pdsan areas of Kenya. The consumption aggregate is
constructed following the guidelines provided ina® and Zaidi (2002). The consumption aggregate
consists of two broad components namely: food aoig-faod consumption. The food consumption
component is calculated based on section five @ HORTINLEA questionnaire which collects recall
information over a one week period on the quastitensumed of about 95 food items. The major groups
of these food items include cereals; roots and rigbpulses; meat; Other animal products; exotic

vegetables; indigenous vegetables; fish; dairy yetedl and eggs; fruits; beverage and drinking;
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seasonings; and sugar and candy. The food consamatjgregate is constructed using four sources
namely: a) food consumed from purchases; b) foodswmed from gifts, free of charge; c¢) food

consumed from own production; and d) food consufremn storage (own stock). In addition, the survey
collected information on the unit prices for therghase of food items in the past one week from the
respondents. In addition to this, a price questnen was administered simultaneously with the
household survey to capture per unit prices oftaths included in the survey questionnaire from the

nearby local market where the interviewed househwaigluld normally purchase these items.

There are two main issues related to food consem@ggregation: a) correctly converting the various
unit references in which food items were reportet ia metric unit; and b) accurately valuing food
consumption from various sources. We tackled th&t fssue by using a table to convert the different
measurement units into a standard metric units lyakilegrams or liters. For the second challenge, w
used a data set of median food item unit prices aha representative of those faced locally by each

household.

The second main component of consumption aggrégéie non-food consumption expenditure. Section
five collects household expenditure informationatoout 24 regular non-food items during the past one
month. The section also allows respondents to tepgrenditures of items spent on a per year basis.
These are latter converted into per month by digjddy 12. In addition, non-food items receivedaas
gift or free of charge during the past 4 weeksase captured. The non-food items included personal
care, medical care, education costs, transportjraorication, clothing, donations, and domestic Litens
Following previous practices in consumption aggtiegain developing countries, we do not include
health expenditures in the non-food consumptioreegjiures.

We then added the food and non-food consumptioeredipure valued in PPP$2015 to obtain the total
consumption expenditure per household. In ordebtain a measure of individual well-being, we have
two options to use namely, deflate the total congtion expenditure by household size or by equivaden
scales. Even though, deflating it by household sizbe simplest way, it will underestimate the faed

of people who live in households composed of a figttion of children. This is because children,tap

a certain age, consume less than adults (KNBS,)2d®i& second option of using equivalence scales
gives a better individual estimate as it weighsdiferent individual age groups differently. Fallimg
(KNBS, 2007; Anzagi and Bernard, 1977), we useftfiewing equivalence scales: age groups 0-4 are
weighted as 0.24; children aged 5-14 are weigh$e@l.65; and all people aged 15 years and above are

! For details on arguments for not including hea#penditures in the non-food consumption expenelitsee
KNBS (2007); Deaton and Zaidi, 2002.
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assigned a value of unity. In this report, we pned®th total consumption expenditure per capitavels

as total consumption expenditure per adult equinde

We take the international poverty line of $1.25ag th 2005 prices to identify the level of poveatyong

the sample households. Using the average exchatgenrfrom September-October 2014, we used PPP$
80 per month as the poverty line to evaluate thAristof poverty in 2014 among the sampled household
Consequently, about 47% of the sampled AlV prodsieee found to be under the $1.25 a day poverty
line when using total consumption expenditure @gita (s. Table 22). When we use total consumption
expenditure per adult equivalent the figure impmot@ about 37.9% of the sampled households falling
under the poverty line. The poverty gap index, Wwhahows the average percentage of shortfall in
consumption for the population from the povertyelils 0.15 while the poverty severity index is 0.08

among the sampled households.

Table 22.Poverty rates by County

Poverty head Poverty head Poverty gap Poverty severity
count count index index

(TClcapita [%)]) (TCIAE) (TCIAE) (TC/AE)

Total 0.4764 0.3782 0.1508 0.0828
(0.0142) (0.0138) (0.0069) (0.0051)

Rural 0.6064 0.4876 0.1992 0.1116
(0.0171 (0.0175 (0.009¢) (0.0079)

Peri-urban 0.2287 0.1698 0.0585 0.0279
(0.0204) (0.0182) (0.0076) (0.0047)

Kisii 0.5162 0.3715 0.1442 0.0764
(0.0249) (0.0241) (0.0117) (0.0081)

Kakamega 0.6953 0.6019 0.2536 0.1464
(0.022¢) (0.024%) (0.014%) (0.0117)

Nakuru 0.2714 0.2171 0.0763 0.0378
(0.0299) (0.0277) (0.0120) (0.0079)

Kiambu 0.2021 0.1311 0.0434 0.0188
(0.029% (0.0250 (0.009¢) (0.0059

Notes:standard deviation in brackets; TC = total consumnptAE = adult equivalent-

We find that poverty rates are higher among thal fuouseholds as compared to peri-urban households.
This is in agreement with nationally representastetistical results of Kenya for instance, restriten

the Kenya Integrated Household Budget survey 2@aOIBS, 2007). Comparison among the Counties
shows that Kakamega County has the highest levpbeérty with about 60% of the sampled household
under the poverty line. Kisii County follows at stdnce with about 37% of the households being.poor
This trend follows consistently when we considervgity gap and poverty severity indices as well.
Among the peri-urban Counties, Nakuru has the liglesel of poverty, with about 21% of the sampled
households under the poverty line followed by Kiambith 13% of households being poor. Our sample
households in Kajiado was too small (only 20 hoot#s) to calculate a reasonably standard poverty

ratio. Hence, we have left out this County from ¢akulation of poverty measure.
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8. Institutions and access to services

8.1. Access to markets and information

Farming communities need to access important irdtion and services for them to be competitive. One
of the most important pieces of information needecdelated to extension. The extension information
needed by farmers to improve their productivityludle food situation, market information, credit
services among others. Farmers also need informatianput and output markets. All this information
can be sourced from different sources e.g. publigavernment extension, neighbors, friends, civil

society organizations, traders, farmer etc.

The results showed that food situation relatedresioa information was the most easily accessibté wi
about 46.2% of the surveyed households reportiag ey had accessed it. The other main type of
information which was accessed by the surveyed dtmlds was information on seeds and fertilizer
application at 43.2% and 41.8%, respectively (T&dp Other important extension received by a large
proportion of the surveyed households includedrindion on market (38.4%), pest application (30.9%)
livestock health (27%) and credit services (24.8%).

Table 23.Types of Information available for the householdd¥fouseholds]

Kisii Kakamege Nakuru Kiambu Kajiado Total
N 401 407 221 183 20 1232
Food situation 47.1 41.8 49.8 47.5 65.0 46.2
Market information 32.0 32.0 45.5 54.7 57.9 384
Irrigation 5.3 7.8 26.9 43.0 63.2 16.9
Pesticide application 23.2 18.8 46.4 52.5 52.6 30.9
Fertilizer application 37.0 33.0 545 52.2 68.4 41.8
Processing 2.7 6.2 16.4 19.9 36.8 9.6
Storage 8.5 9.6 27.3 225 47.4 15.1
Seeds 34.9 39.1 53.4 53.6 78.9 43.2
Credit services 18.8 10.4 39.5 45.8 63.2 24.8
Agroforestry 11.9 12.8 195 28.1 57.9 16.8
Livestock health 18.6 16.7 38.6 47.5 73.7 27.0
Aquaculture 3.2 5.0 141 16.3 36.8 8.4
Other agricultural problems 10.5 14.4 16.8 25.7 33.3 15.7

The results also showed that a higher proportionoofseholds in Kajiado County reported that thay ha
accessed food situation related information compdocethe other counterparts. These differences in

proportions of households accessing food situatitated information across the surveyed countiag we
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statistically significant. Reasons for these ddferes could be associated with fact that food #gcur
issues could be of major concern in Kajiado Cowrgythis is a semi-arid county. The least sougler aft
information across the five counties is on aquaceltand processing at 8.4% and 9.6% percent

respectively (Table 25).

8.1.1. Access to markets and information centers

In the same breadth, the sources of the extensfomiation were also analyzed and results presanted
Table 24. The most important source of food sitmathformation among the surveyed farmers was from
extension service officers. About 45.3% of the syed farmers reported that they had received at lea
one of the food situation information from extemsiservice officers, followed by about 25.7% who
reported that they had received at least one ofoibe situation information from neighbors. Alsdoat
9.3% of the surveyed farmers reported that theyrbeelived at least one of the food situation infation
from neighbor farmer (Table 24). The same trendhiserved among the other sources of information
with extension service officers being the majorrag®f other types of information.

Table 24.Source of information [% of households (N = 1232)]

Extension Farmer

service Civil society  Traders/ group

officer Neighbors Friends organizations Middlemen member
Food situation 453 25.7 9.3 0.6 5.1 13.8
Market information 34.4 18.¢ 16.€ 1.¢ 15.C 12.¢
Irrigation 60.1 15.C 17.€ 3.¢ 0.7 2.6
Pesticide application 67.0 10.1 12.8 1.7 1.3 7.1
Fertilizer application 63.€ 12.7 12.7 1.7 1kt 7.6
Processing 70.2 6.C 13.1 3.€ 1.2 6.0
Storage 70.2 5.7 11.3 1.4 3.5 7.8
Seed 57.t 15.8 13.€ 14 1.2 10.¢
Credit services 51.¢ 9.2 25.2 4.8 1kt 7.3
Agroforestry 77.0 4.7 8.8 2.7 0.7 6.1
Livestock health 68.2 12.2 12.5 1.2 0.8 5.1
Aguaculture 81.€ 2.€ 9.2 3.9 0.C 2.6
Other agricultural
problems 80.7 7.4 3.0 1t 1.t 5.8

8.1.2. Access to extension services

Further analyses were carried out to assess thpopian of surveyed households that accessed differ
information from different channels. Face to facel communication was the most important channel

of information in accessing all the type of infoioa with over 90% of all the surveyed households
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reporting to have used it (Table 25). The leadizatl channels of communication were internet ity
a few of the surveyed households reporting to heseal it in accessing only irrigation and marketngl

food situation information.

Table 25.Channels of communication [% of households (N =2)P3

Face to Text Telephone
Type of Information face/cral Radio Newspaper: messag’ call Televisior  Internet
Food situation 94.7 2.6 0.3 0.0 1.8 0.3 0.3
Market information 93t 3.1 0.2 0.7 1.7 0.2 0.E
Irrigation 92.% 4.1 0.€ 0.6 1.2 0.€ 0.€
Pesticide application 95.4 15 0.3 0.9 0.9 0.9 0.0
Fertilizer application 96.2 14 0.t 0.8 0.7 0.t 0.C
Processin( 95.¢ 2.1 1.1 0.C 0.C 1.1 0.C
Storage 94.5 21 0.7 14 0.7 0.7 0.0
Seed 94.7 1.¢ 0.2 04 2.2 04 0.C
Credit services 90.¢ 3.8 0.4 0.8 3.8 04 0.C
Agroforestry 97.0 1.8 0.6 0.0 0.0 0.6 0.0
Livestock health 96.1 1.C 0.C 0.C 2.¢ 0.C 0.C
Aquaculture 95.¢ 2.3 11 0.0 0.C 1.1
Other agricultural
problems 94.8 13 0.6 0.0 1.9 1.3 0.0

Lvia mobile phone

8.2. Social capital and networks

8.2.1. Membership to a farmer group dealing with vegetable (% of households)

Memberships in farmers’ groups or associationsimgatlith vegetables Kakamega county reported the
highest proportion of farmers belonging to farmesups (61.6%), followed by Kisii County with about
39.3% of the surveyed farmers (Figure 16). Thefferdnces in the proportions of farmers belongimg t
farmer groups were statistically different acrdse surveyed counties. Besides providing information
farmer groups can also be used as important inpibatput markets for rural farmers and for mobilig

savings and credit in rural areas where formalrgg/and credit institutions like banks might beiag.

Further analysis on group composition revealed thataverage number of members in group was 28
with the highest numbers being depicted in Kaji@dminty (61). The most popular gender in the groups

was female with a mean composition of 19 femalesgnoup (Table 26).
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Figure 16.Membership to a farmer group dealing with vegetafle of Households]

The high numbers of women belonging to groups cbelédn indication that there is a higher collective
action among women than men. Kajiado County hachitjeest proportion of females belonging groups
while Kakamega had the lowest (Table 26).

Table 26.Average membership compostitions of farmer groups

Kisii Kakamege Nakuru Kiambu Kajiado Total
N 157 250 11 29 4 451
Members in the group 20.76 25.42 17.45 18.59 61.50 28.744
Males in the group 5.58 9.00 1.09 6.62 28.50 10.158
Females in the group 15.09 14.83 16.36 1234 41.00 19.924

8.2.2. Social networks

Social capital is very important in rural farmingttings where information asymmetry is very rampant
Most farmers rely on their social capital and othetworks in their villages to access informatiow or

help in difficult times. In this study, social ctadiwas defined as membership to formal and infbrma
groups while other networks was defined as the murob relatives and non-relatives living within and

outside the village that the household can relindimes of need.

The number of relatives living within the villagbat the surveyed households had was about 26
compared to 232 people known by household livinghiwi their villages. In the same breadth, the
surveyed households reported an average of abaubrtelatives living within and outside their sifje
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that they can rely on for critical support in tinefsneed. Kajiado County reported the highest nunolbe
people within and outside the village which the $ahold can rely on in times of need (85) while
Kakamega reported the least (13). This could intipl¢ households in Kakamega district seem to live a
individualistic life compared to the other survey@dunties i.e. there is very week social capital amal
networks in Kakamega County. Nakuru County repottedlowest number of relatives living within the
village while Kakamega reported the highest (Tabig It might be that in Kakamega, people rely on
relatives for hard times.

Table 27.Social networks [% of households]

Kisii Kakamege Nakuru Kiambu Kajiado Total
N 157 25C 11 29 4 451
Number of relatives in this
village 24.0 52.6 6.6 38.3 12.7 26.8
Number of people known by the
household in this village 139.¢ 278.¢ 238.c 338.c 168.¢ 232.5
Number of people within and
outside this village which the
household can rely on in times of
need 14.4 13.6 38.0 56.1 85.7 41.5

8.3. Access to credit

Out of those who accessed credit, an analysis waartaken to know the sources of those credittheat

had accessed and the average amount obtained liese sources. The results presented in Table 28
showed that the highest average amount obtainedfrmasthe banks (PPP$ 38,000), followed by the
SACCOs (PPP$ 19,000), and then self-help group®$P»000). The high amount of credit being
obtained through banks showed the importance ohdbrfinancial institutions in availing credit to
smallholder farmers in the survey Counties.

Table 28.Average amount of credit obtained from various sesiby households [PPP$ 2015]

Sources of Credi N Minimum Maximum Mean SD
Bank 26¢ 0 38,44¢ 1,081 3,78¢
NGO/MFI 22¢ 0 8,41( 11€ 681
Employer 213 0 4,325 36 324
Individual 214 0 1,201 14 11F
SACCO'* 257 0 19,22¢ 64¢ 1,99¢
Self-help group 246 0 5,046 178 508

Notes: SD = standard deviation
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8.4.Savings

The results from this particular survey showed thdtigh proportion of households surveyed had the
household heads having the savings account (64dé#bpared to spouses members who had saving
account (37%). Only 3.2% of the surveyed househbht$ both head and spouse members having a
savings account (Figure 17). This is a clear indhoethat there is need for a concerted effortetasitize
spouses who according to the analysis here areyrfamale on saving using both formal and informal

saving institutions found in rural areas.

® Head

M Spouse

B Son/Daughter

M Both head and spouse

Figure 17.Percentage of household members with a savingaiat¢d = 1232)

Further analysis was done to determine the purpbspening a savings account among the surveyed
households. The most important need for a savirg®umt among the sampled farmers was for
subsistence needs (ca. 35.2%) (Figure 18). This pigportion of farmers indicating that they have a
savings account for subsistence needs could bibutttd to needed savings for consumption reasons.
Another important need for a savings account thes veported by a high proportion of sampled farmers
was for the purpose of school fees (30.3%). Ab@d df the sampled farmers needed a savings account

for mitigating against unexpected shocks or events.
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Figure 18.Purpose of Savings Accounts (N = 1232)
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9. Household Shocks and Coping strategies

9.1.Shocks

African Leafy vegetable (ALV) producers were infewed regarding their experiences of shocks in the
past 12 montHs their consequences and types of responses te #fexks as coping strategies. The
results show that ALV producers face various shotke most frequent shock is crop failure repolted
about 26% of the interviewed households (Table #89)pwed by unusually heavy rain and illness of
household member reported by about 22% and 20%sgondents, respectively. The distribution of
shocks vary when looking at the different Counti€sr instance, in the rural Counties of Kisii and
Kakamega, unusually heavy rain and crop diseasetharmost reported types of shocks. Even from the
rural countries, there are some location specifiocks. While shocks such as crop failure and crop
diseases are dominant in Kisii County, unusuallgviyerain is significantly dominant in Kakamega
County. In contrast, in the peri-urban Countie® thipe of most frequent shocks vary among the
Counties. In Nakuru, about 28% of households regodrought as the most frequent shock followed by
crop failure. lllness of household member is theshreported type of shock in Kiambu County while

drought is the most reported shock in Kajiado.

The survey also inquired households to categothieeseverity of the shocks into high, medium or low.
We find that most shocks are reported to have gh'hievel of severity in particular, crop failure,
unusually heavy rain and illness of household memBeop disease is reported to have a medium and

low level of severity (Table 29).

The survey also requested the negative effectiesiet shocks in terms of pushing households to eeduc
either food or non-food consumption. The result®askarious effects on consumption depending on the
type of the shock. Table 30 shows that most houdshreported to have reduced consumption of non-
food items due to crop disease (about 47%), crilpréa(about 14%), and unusually heavy rain (11%).
The same type of shocks also seems to have caedection of food consumption: crop disease (38%),
crop failure (13%) and unusually heavy rain (12%b)ess of household member and drought are also

found to have an effect on reduction of consumptiorboth food and non-food items.

2 The Household survey was conducted in the monthSeftember-October, 2014. The respondents were
interviewed regarding shocks that occurred in thenbnths prior to the survey.

47



Table 29.Major shocks faced by households and their leveewkrity [% of households (N = 1232)]

% of households Faced shock by location Severity shock

All Kisii Kakamega Nakuru Kiambu Kajiado | High Medium Low
Drought 18.0: 17.21 14.7¢ 28.51 12.0Z 4C 8.2¢ 8.4¢4 1.3
Unusually heavy rain 22 27.43 38.33 0 2.73 0 12.26 9.17 0.p4
Crop failure 263 37.16 21.87 26.7 12.57 20 16.96 8.28 0.89
Livestock deatt 15.3¢  11.7% 18.67 19.4¢ 10.9¢ 15 9.6€ 4.71 0.8¢
Livestock disease 10.96 8.98 13.76 9.05 12.02 4.95 5.11 0(89
lliness of household member | 20.37 24.94 24.82 8.6 16.39 11.12 8.52 0165
Crop diseas! 20.21 43.1¢ 3.1¢ 21.27 7.65 1C 0.4 61.6¢€ 33.2

9.2.Coping strategies

The questionnaire also inquired households regartlia type of ex-post coping strategies they used i

response to the various shocks they faced. Aganreport on the most frequent types of shocks here.

The most common ex-post coping strategies agaihetks are working more and diversifying

agricultural portfolio (Table 30).

Table 30.Summary of major coping Strategies to most freqsbotks

% of HH that % of HH that
reduced consumption reduced Months needed
of non-food items due consumption of food to recover from
1% and 2" coping strategyL to shock items due to shock shocké
Did nothing Worked more
Drought (7.14%) (4.79%) 9.25 9.09 2
Unusually Worked more Did Nothing
heavy rain (8.6%) (5.84) 11.44 12.18 1
Worked more  Diversified agr.
Crop failure (9.17% portfolio (6.33% 14.3% 13.4% 1
Did nothing Worked more
Livestock death (6.09%) (4.63%) 4.87 4.71 1
Livestock Worked more  Diversified agr.
disease (2.68%) portfolio (2.19%) 2.92 2.84 1
lliness of HH Worked more Used
member (5.93%) saving(3.17%) 10.55 9.01 1
Worked more  Diversified agr.
Crop diseast (28.06% portfolio (25.69% 47.04 37.9¢ 3

Notes:Percentage of households reported in braédde reported; HH = household

For coping against illness of household member,sébolds also reported to have used saving. An

important note in the types of coping strategiehdsiseholds not taking any active coping strategy

(option of doing nothing) in response to a shodkisTs recorded for especially climate related ciata
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shocks such as drought and unusually heavy raint@sdme extent for livestock death. This could be
due to either the households are too poor/nottaldie anything against the shock, or that househoddi

an ex-ante coping strategy in place and henceftbet ®f the shock was minimal. In either of theses,

the percentage of households responding to have miatihing in response to a shock is not insignifica
hence more work is needed to find out the reasonheliseholds are not taking an active coping giyate
in response to shocks. We also found that mostetmlds took about 1-3 months to recover from shocks
(Table 30).
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10 Climate and adaptation in relation to AlV production

Climate Change and associated disasters posea threcosystems, infrastructure and socio-economic
systems and pose a major challenge to sustainaddleigtion of indigenous vegetables. Climate Change
signals include the extremes in maximum and minim@mperatures, and reduced frequency and
intensity of rainfall extremes (droughts, floods)d shrinking of the rivers.

10.1. Farmers perception of climate change

According to the survey findings, the level of mption on climate change and its impact on the
environment was quite high across the five countiesvever, the perception was high in Kakamega and
Kajiado Counties (93.73% and 90%) as comparedemther counties (Figure 19). Climate change was

least perceived in Kiambu County.

Figure 19.Percentage of households reporting to perceiveatéirohange
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Climate change affects the livelihood of househdlidsctly or indirectly. Farm households have diffet
strategies of adapting to climate change. Conselyedil.68% of the sample households reported
growing of more varieties as a good strategy ahate change adaptation. This strategy was mainly
advocated for in Kisii County as compared to theeotcounties (Table 31). Another dominant form of

adaptation strategy mentioned was more investnmeitigation (8.74 %). This practice was mentioned
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mainly in Kajiado County which is also the driesiudty as compared to the rest. The other adaptation
strategies which were mentioned are doing away satine other varieties (6.5%), adding new crops to
portfolio (7.32%) and saving money among othersh@dgh most of adaptation strategies are essential
for changing their livelihood of farming householdsgeneral, households face different difficultfes
application in the reality of their perspectiveisTis due to different difficulties in which farfamilies

face due to resource base endowment and othdeditell base differences among households.

Table 31.Adaptation Strategies households adopt againsatdichange [%]

Adaptation Strategy Kisii Kakamege Nakuru Kiambu Kajiado Total
Grow more varieties 56.8 48.9 27 20.4 53 31.68
No adjustment 0.3 10.€ 44.¢ 44.¢ 42.1 28.5¢
Invest more in irrigation 0.8 14 2 13.2 26.3 8.74
Add new crops to portfolio 13.7 18.3 3.4 1.2 0 7.32
Stop growing some varietie 12.¢ 12 6.4 1.2 0 6.5
Save money 4.3 1.6 25 5.4 10.5 4.86
Invest in more secure homestead 0.3 0 0.5 1.2 53 1.46
Plant trees 0.2 3.2 2.8 0 0 1.3
Use more fertilizer 0.3 0.3 15 1.8 0.78
Spray more fertilizer 1.6 0.3 1 0.6 0.7
Ask for remittances 0.t 0.8 1 0 0.57¢
Start non-farm business 0 0 1 1.8 0.56
Build terraces 0.3 11 0 0 0.28
Take up nor-farm employment 0 0.t 0.6 0 0.22
Invest in pond 0.3 0 0.6 0 0.18
Invest more in dams 0.3 0 0 0.06
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11.1.

11 Health, Water, Sanitation and Energy use

Health characteristics and access to health servige

About 47 % of the households in the sample repgddast one member that has been sick in thedast f
weeks (s. Table 32). Kiambu and Nakuru with 33 88d% have the lowest sickness rates among the

different counties. The most prominent diseasedkana or fever symptoms which could be malaridwit

rates up to 56 % of all sick individuals in Kakaraegven though malaria plays a smaller role in Kiam

and Nakuru, it is still the single most importaigedse.

Table 32.Health status of household members

. % of sick members with...
C Any sick member ] i i
ounty N of households "1y 10 NofsickHH  Malaria/  Diarrhea/ Flu/Asthma/
members Fever Thyphoid RD

Kisii 401 496 284 454 23.2 19.7
Kakamega 407 555 358 57.0 17.9 154
Nakuru 221 38.5 100 34.0 11.0 21.0
Kiambu 183 32.8 77 26.0 22.1 24.7
Kajiado 20 45.0 17 17.6 29.4 29.4
Total 1232 47.0 836 46.7 19.5 18.7

Notes:HH = household; RD = respiratory diseases

Of all sick individuals in the sample, 83 % visitedhealth provider. Most prominent choices werdipub

dispensaries, district or provincial hospitals anigate clinics (s. Figure 20).

Figure 20.Number of individuals going to a health treatmexilfty
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With about PPP$ 100, households in Nakuru spentitet on average for each sick household member,
while average spending is much lower in Kakameghkarii County (s. Table 33). One of the reasons
could be that households in Nakuru and Kiambu geenoften to private clinics, which are substanyiall
more expensive than public hospitals and dispezsari

Table 33.Average spending per sick HH member [PPP$2015]

I B
Kisii 284 74.62 231.21
Kakamege 35¢ 39.8% 210.8¢
Nakuru 100 90.31 224.34
Kiambu 77 56.38 102.18
Kajiado 17 65.3: 76.6:
Total 836 59.75 210.98
11.2. Access to water and sanitation

The main sources of water supply vary significab#yween the different counties.

Figure 21.Main water sources in the different counties

Total Kiambu (N=183) Kajiado (N=20)
Nakuru (N=221) Kakamega (N=407) Kisii (N=401)
B Piped into dwelling B Piped into plot/yard m Public tap
B Dug wellitube well B  Protected spring B Rain water collected
I River/ponds/stream m  Tanker/vendor/bottled water
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Households in Kisii and Kakamega access their watgnly through natural sources like springs, sver
or ponds, while these water sources are almoshabséhe peri-urban samples (s. Figure 21). Hbee t
water is mainly piped directly into the dwelling @& brought by tankers or vendors. Dug wells are
common in both rural and peri-urban countries amdthe single most important water supply form in
Kiambu County. Nakuru County is the only sample sihere rain water collection plays an important

role as water supply.

More than 90 % of all households in the samplethisig main water source as well as drinking wabdr.
these, about 60 % take measures to make the vedegrte drink (s. Table 34). Boiling is the techueq
that is used most often in all counties except Kadga, where chlorine is the dominant form of making

water potable.

Table 34.Share of households practicing the following meastio make water safer to drink [%6]

Kisii Kakamega Nakuru Kiambu Kajiado Total
N 401 407 221 183 20 1232
Boil 40.1 9.8 47.1 393 50.0 314
Add chlorine 10.7 48.2 10.C 13.7 20.C 23.t
Strain through a cloth 1.0 3.7 0.0 0.0 0.0 15
Use water filter 2.2 7.6 0.0 0.0 0.0 3.2
Any measure 54.1 69.2 57.C 53.C 70.C 59.7

Pit latrines are by far the most common toilet Ifgcthroughout the whole sample, with covered pit
latrines making the highest share (s.Table 35)Hrtoilets and VIP latrines only play some roletia

peri-urban sample sites.

Table 35.Types of toilet facilities used [% of households]

Kisii Kakamega Nakuru Kiambu Kajiado Total
N 401 407 221 183 20 1232
Flush toilet 2.3 5.0 23.0 13.3 75.0 9.9
VIP laitrine 13.8 121 124 18.5 15.0 13.7
Uncovered pit latrine 227 171 3.7 0.6 0.0 13.7
Covered pit latrin 61.1 65.9 60.8 67.6 10.0 62.7
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11.3. Energy use and agro forestry

11.3.1.Energy use

The main source of cooking fuel used is firewoo@lirsampling sites except Kajiado is firewood, evhi

is used in Kakamega and Kisii by almost all houtsshds. Figure 22). The share of firewood that is
bought instead of collected is higher in Kiambu &takuru. Charcoal and gas play a substantial mle a
cooking fuel only in the peri-urban areas.

Figure 22.Main cooking fuel used

Total Kiambu (N=183 Kajiado (N=20
Nakuru (N=221 Kakamega (N=40 Kisii (N=401)
B Collected firewood Purchased firewood m Charcoal
B Gas/LPG/Biogas l Others

The most important sources of lighting fuel areaffam and electricity, but there is a significant
difference between the peri-urban and rural samijpés (s. Figure 23). While in Kakamega and Kisii
almost 80 % of households use paraffin as lighlire, the same rates are found for electricity iarkbu
and Kajiado. In Nakuru more than 50 % of househotdselectricity, about a quarter uses paraffin.
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Figure 23.Main lighting fuel used

Total Kiambu (N=183) Kajiado (N=20)
Nakuru (N=221 Kakamega (N=40 Kisii (N=401)
| Paraffin B  Electricity m Solar
B Collected firewood B Others

The widespread usage of paraffin in the rural aisastrongly correlated with a lack of access to an
electricity grid. In Kisii and Kakamega County, dethan 10 and 5 % of respondents, respectiveligdsta
that they have access to electricity. Of the feat thad, a much smaller percentage had access to the
Kenya power grid and households instead dependtenmative electricity sources (s. Table 36).

Table 36.Main sources of electricity

Kisii Kakamega Nakuru Kiambu Kajiado Total
Total HH number 401 407 221 183 20 1,232
Access to electricity 9.7% 4.7% 61.5% 79.8% 95.0% 29.1%
HH with access to electricit 48 32 14¢ 14€ 20 394
Kenya Power 75.0% 53.1% 89.9% 99.3% 95.0% 88.8%
Solar panels 18.8% 46.9% 7.4% 0.0% 5.0% 9.1%
Others 6.3% 0.0% 2.7% 0.7% 0.0% 2.0%

Notes:HH = household

11.3.2.Agroforestry
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The average household has tree plots with 60 tre&® aged about 40 years with 1.6 tree species (s.
Table 37). These numbers are relatively constamtutfhout all sample sizes with the exception of
Kiambu and Kajiado, where the mean number of tg&shousehold is much higher. However, the
standard deviation is as well very high, so thesama are influenced by a few household with retitiv

large forest plots. It is remarkable to note tHahauseholds in the sample own at least one tree.

Table 37.Characteristics of tree plantings on householdlleve

Number of trees per Average age of trees Nl_meer of tree
household species per household
County N Mean SD Mean SD Mean SD
Kisii 401 63.6¢ 66.5¢€ 35.8: 41.5¢ 1.61 0.82
Kakamega 407 63.62 60.79 42.59 49.51 1.76 0.92
Nakuru 221 70.46 78.50 44.53 43.94 1.33 0.66
Kiambu 18z 106.1¢ 256.5¢ 46.41 42.9¢ 1.41 0.84
Kajiado 20 147.91 257.82 40.70 43.12 1.50 1.10
Total 1232 72.56 121.79 41.28 45.07 1.58 0.85

Notes:SD = standard deviation

The main purpose for planting trees is for firewgodduction (s. Table 38). In Kisii and Kakamegado
production for own consumption and selling comesosd. While this purpose is important in Nakuru

and Kiambu as well, shading and timber productiay p more important role here.

Table 38.Main purpose of the trees [% of households]

County Kisii Kakamega Nakuru Kiambu Kajiado Total
N 401 407 221 183 20 1232
Firewood 88.0 85.5 51.6 38.3 45.0 72.6
Food (own consumption) 56.6 73.0 19.9 30.6 45.0 514
Food (selling/busines: 29.7 22.1 5.¢ 16.¢ 20.C 20.¢
Timber 47.1 53.3 35.3 37.2 40.0 455
Soil improvement/fertilizer 36.7 31.7 4.1 7.1 5.0 24.3
Shading (for crops or humans 19.2 24.1 29.4 7.1 25.C 20.¢
Medicine/Spices 25 0.7 4.5 0.0 0.0 1.9
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