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EXECUTIVE SUMMARY

Introduction

This report presents the findings of AgResults Kenya on Farm Storage Pilot project Randomized Rural
Household Survey (RRHS) conducted in 14 counties of Kenya. The AgResults initiative (“AgResults”) is a
multilateral initiative financed jointly by the governments of Australia, Canada, the United Kingdom, and
the United States, in collaboration with the Bill & Melinda Gates Foundation (each, a “Contributor”).
AgResults’ overall goal is to increase private sector investment in food security and agriculture globally.
The initiative establishes “pull mechanisms” - economic incentives, or grants, that are provided to
implementing organizations after achieving specific outcomes, where private sector investment is absent
or hindered due to market uncertainties. In doing so, AgResults goes beyond traditional aid “push
mechanisms” that provide funding, technical assistance, or other inputs to create development impacts.

Survey Objective and Coverage
The overall objective of the Randomized Rural Household Survey (RRHS) was:

a) To establish the proportion of smallholder farmers in the 14 Pilot counties in the Rift Valley and
Eastern regions of Kenya; and

b) To estimate the number of Pilot-eligible products purchased by smallholder farmers as at the time
of the survey.

The survey covered |4 counties of Kenya in Rift Valley Region (Baringo, Bomet, Kericho, Laikipia, Nakuru,
Nandi, Narok, Trans Nzoia, Uasin Gishu); and Eastern Region (Embu, Kitui, Machakos, Makueni, Meru).
Data collection was carried out from 2nd October, 2017 to 24t October, 2017.

Methodology

The survey adopted a two pronged methodology namely desk research and quantitative household
interviews. Literature review was conducted to collect secondary data that helped to understand the
survey context in the 14 counties. Secondary data helped in triangulating the survey findings with those of
other relevant published studies. The quantitative phase entailed representative 5,647 random household
interviews across the 14 counties.

Key Findings
Proportion of Small Holder Farmers

Overall, the proportion of small-holder farmers in the 14 counties was 89.4 percent!, but this varied from
64.7% in Baringo to 98.5% in Embu (Table I). Less than one percent of the surveyed households were
non-smallholder farmers. The rest of the households (10.1 percent) were non-farmers who either had no

1 For this survey, a small holder farmer was defined as a person who cultivates less than 12.5 acres of land.
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_ 96.9 (388) 0.0 (0) 3.1 (13)
_ 95.9 (388) 0.0 (0) 4.1 (16)
_ 88.6 (358) 05 (2) 10.9 (44)
_ 98.5 (395) 02 (1) 1.2 (5)
_ 95.0 (381) 05 (2) 45 (18)
_ 92.1 (370) 0.0 (0) 7.9 (32)
_ 95.4 (383) 0.0 (0) 46 (19)
_ 723 (292) 27 (1) 25.0 (101)
_ 83.7 (338) 2.0 (8) 14.4 (58)
_ 64.7 (259) 0.0 (0) 353 (142)
_ 97.5 (395) 0.0 (0) 2.5 (10)
_ 89.9 (366) 0.0 (0) 10.1 (41)
_ 91.3 (368) 02 (1) 8.5 (34)
_ 90.5 (368) 0.0 (0) 9.5 (39)
_ 89.4 (5050) 0.4 (25) 10.1 (572)

Penetration of improved storage devices

Overall, 14.3 percent of small holder farmers had a hermetic device. Penetration of hermetic devices was
highest in Machakos, Embu, Makueni, and Nandi counties at 44.8 percent, 24.6 percent, 21.9 percent, and
20.3 percent respectively, as shown in table 2 below.

Table 2: Farmers with of hermetic devices by type of farmer

21.9 (85) - 23.1 (3)
44.8 (174) - 37.5 (6)
3.9 (14) - 6.8 (3)
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Embu 24.6 (97) - 400 (2)
Meru 13.1 (50) - 16.7 (3)
Bomet 3.8 (14) - 63 (2)
Kericho 10.7 (41) - 10.5 (2)
EEE o - -

. - -

N 030 - -

Nakura 1.2 (41) - 49 ()
Uasin Gisha 13.0 (48) 100.0% (1) 5.9 (2)
TransNzoia 12.2 (45) - 5.1 (2)
_ 14.3 (721) 4.0 (1) 4.7 (27)

Recommendations

Based on the survey outcome, the following recommendations are made:

a) There is need to enhance awareness creation of hermetic devices across the pilot counties. In
doing so, farmers need to be sensitized on the existence and grains which can be stored in such
devices;

b) There is need to increase the distribution networks of hermetic devices by, among others, creating
partnerships with local agro-dealers and farmer groups across the counties. This will definitely
contribute to higher penetration of the devices; and

c) Sensitize smallholder farmers on the financial and health related benefits of storing grains in
hermetic devices. For instance, such devices are able to last for at least three years and maintain
grains fresh for long without use of pesticides. Further, they preserve grains for longer periods
thus enabling farmers to sell their produce during off harvest season at better profits.
Manufacturers may consider using current owners of such devices as campaign ambassadors.

Structure of the report

This report is comprised of six chapters. Chapter one provides the introduction to the survey, relevant
background of the Pilot and the survey, objectives of the survey, methodology, sampling, samples achieved,
data collection, field work management, limitations and mitigation measures, quality control, data cleaning
and analysis, and presentation of results. Chapter two provides a summary of the relevant literature review
for the survey, which is also imbedded in some of the findings. Chapter three presents socio economic
characteristics of the surveyed households. Chapter four outlines findings on the proportion of small
holder farmers and related findings, while chapter five presents findings on the penetration of improved
storage devices. Chapter six presents the conclusion and recommendations derived from the
results/findings of the survey.

AgResults Kenya Pilot RRHS, Page 8 of 48
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I INTRODUCTION AND BACKGROUND INFORMATION
AgResults Kenya Pilot Background and Objective

The Kenya On-Farm Storage Pilot (Pilot) is designed to address post-harvest losses of grain that are a major
threat to food security in developing countries. Post-harvest losses of grain in the developing world are
particularly acute in Sub-Saharan Africa (SSA), where on-farm storage devices are either not widely
available or poorly adapted to local needs, with inadequate protection against insects and pests that
consume stored crops. The said post-harvest losses in SSA are estimated at 13.5% of the total value of
grain production, or US$1.6 billion per year. Approximately 20% of the grain in SSA is grown in Eastern
Africa, where post-harvest losses are significant. In Kenya, the Rift Valley region produces approximately
60% (two million metric tons) of the country’s maize, presenting an attractive market for grain storage
devices. The Rift Valley region is largely fertile and appropriate for rain-fed agriculture. Kenya’s Eastern
region is the third largest maize-producing region in Kenya and is known to experience significant losses
from larger grain borer (LGB) outbreaks. The Eastern region is generally semi-arid, with erratic rains and
recurrent harvest deficits, resulting to severe food insecurity, though there are parts of more fertile land
with better rainfall such as Embu, Meru and some parts of Machakos and Makueni counties.

AgResults Pilot Objectives

The Pilot has three objectives:
I) To increase the economic welfare of smallholder farmers through improved access to enhanced
storage devices that minimize crop losses and enable smallholder farmers to store maize

throughout the year, rather than having to sell at low prices following harvest and having to re-
purchase maize for consumption at higher prices later in the year;

2) To help catalyse a sustainable long-term market for grain storage devices in Kenya, with the
potential for spill overs as the cost of smallholder-specific storage devices falls through economies
of scale; and

3) To test an innovative approach to engaging the private sector to serve smallholder farmers’ needs,
with potential future applicability to the delivery of other goods and services to smallholder
farmers.

Storage device types
The storage devices used under the Pilot either fit under one of the four following storage types:

a) Storage-enhancing bags: Assumed useful life of 3 years;

b) Storage-enhancing flexible bulk bags: Assumed useful life of 10 years;
c) Plastic containers: Assumed useful life of |5 years

d) Metal containers: Assumed useful life of 20 years.

Implementation timeframe and Study Scope

The Pilot is being implemented over three years, May 2015 through May 2018, in 14 counties (Pilot Areas)
located in the Rift Valley and Eastern Regions of Kenya. The designated Pilot areas are:

AgResults Kenya Pilot RRHS, Page 9 of 48
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¢ Nine Rift Valley counties, namely: Baringo, Bomet, Kericho, Laikipia, Nakuru, Nandi, Narok, Trans
Nzoia, Uasin Gishu.

e Five Eastern Region counties, namely: Embu, Kitui, Machakos, Makueni, Meru.

Objectives of the RRHS Survey
The overall objective of the RRHS is:

a) To establish the proportion of smallholder farmers in the 14 Pilot counties in the Rift Valley and
Eastern regions of Kenya; and

b) To estimate number of Pilot-eligible products purchased by smallholder farmers to date.
Target Group

The survey targeted smallholder farmers in the 14 pilot counties. Given that the Kenya National Bureau
of Statistics census data do not specify smallholder farmers, the survey assumed that every household had
a smallholder farmer for the purpose of the RRHS and thus all households in the sampled counties were
eligible.

Survey Approach and Methodology

This Randomized Rural Household survey largely utilized a quantitative approach which was
complemented by literature review.

Literature review was conducted to establish the existing farming and storage practices in the 14 target
counties, as well as the average acreage of land and main crops grown in those counties. Secondary data
helped in data triangulation by relating the survey findings to previous studies.

The quantitative approach involved random face-to-face household interviews with representatives who
were |8 years and above and was knowledgeable and or participated in the household’s decision making
regarding crop production, storage and sale.

*Relevant documents and policies papers were reviewed

*Face to face household interviews with household representatives, 18 years and
above who were knowledgeable and or participated in decision making regarding
the household’s crop production, storage and sale .

Figure |: Baseline Survey Approach

AgResults Kenya Pilot RRHS, Page 10 of 48
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Literature Review

This involved comprehensive review of relevant reports and publications relating to the farming practices,
storage practices, main crops grown and average acreage of land used for crop growing.

Quantitative Approach

Face-to-face interviews were conducted with household members (18 years and above) across the 14
counties. The target sample (5,647) was stratified to incorporate a representation of rural areas in the 14
counties. Data were collected using Computer Assisted Personal Interviewing (CAPI) which uses the
Open Data Kit (ODK).

Sampling Procedure

The survey used the Kenya 2009 Population and Housing Census as its sampling frame. Since the sample
was based on the most recent census statistics which were collected prior to the ratification of the new
Kenyan Constitution under which the government was decentralized and new counties defined; the sample
size calculations took the total population of the former provinces minus the share of those living outside
the 14 AgResults Pilot counties, with an assumed proportional household size and rural share. Since the
KNBS census data do not specify smallholder farmers, this survey assumed that every household includes
a smallholder farmer, resulting in an estimated smallholder farmer population in the Eastern region of |.1
million and in the Rift Valley region of 1.53 million. To arrive at the sample size used in the RRHS, the
standard sample size equation below was used:
ch/zp(l —p)
n= — a2 D

Where:
n = the sample size

ZCZ{/2 = the corresponding standard score with a confidence level of 95%, it has a value of 1.96

p = the occurrence level of the phenomenon under study (i.e. proportion of smallholder famers) and is
equal to 0.5 where the occurrence level is not known

D = the design effect, and the power calculations for the population size of the Eastern and Central Rift
Regions estimates it at |

d = required level of precision taken to be 5%

Replacing the above variables with known values in the equation produced n=385, which after increasing
by 5% to account for contingencies (such as non-responses) gave 403 households. The number of
respondents or households targeted in the RRHS is therefore 403 per county. For all thel4 counties, the
total target number of respondents or households is 5,642. At a standard confidence level of 95%, this
sample size gives an acceptable estimate of the proportion of smallholder farmers in the Pilot counties.
Overall, 5,647 households were interviewed in 656 sub-locations, from 418 wards, in 90 sub counties in
14 counties. Details on the response rate and achieved interviews per county are available in the annexes.

Enumeration Area Selection

The survey employed stratified multi-stage sampling and exclusion criteria to select enumeration areas. In
doing so, each of the 14 counties was stratified into sub-counties and wards therein. All the sub-counties
and wards with rural population were sampled. The overall county sample was then distributed across

AgResults Kenya Pilot RRHS, Page 11 of 48
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the sampled sub counties and wards using Probability Proportionate to Size (PPS). The subsequent ward
sample was used to determine the number of sub-locations to visit, with each sub-location having between
6-11 households. The sub-location was the Primary Sampling Unit (PSU). In each sampled ward, sub-
locations were randomly selected to give each sub-location an equal chance of being selected.

Once the number of sub-locations in a ward was determined, random sampling was employed to select
the particular sub-locations.

Household Selection

Households were selected using a predetermined methodology agreed between the Pilot Manager and
the Primary Survey Firm [PSF] (see annexes for a comprehensive methodology). Once the research team
arrived at the sampled sub-location, the supervisor identified a starting point; typically, this was a
conspicuous landmark at the centre of the sampled sub location. These landmarks are permanent
structures such as schools, chiefs’ camp, churches, hospitals, police stations/posts etc. that exist in the EA.
Guided by the left hand (anti-clockwise) rule, skip interval and successful interviews, the interviewers then
randomly picked households to be interviewed. The skip interval for this survey was five households after
each successful interview. No more than six interviews were conducted from one starting point. For sub-
locations with more than 6 interviews, the supervisor identified and assigned the enumerators different
starting points.

Respondent Selection

The survey targeted either the head of household, spouse, or a household member older than 18 years
of age who is knowledgeable/participates in decision making regarding the household’s crop production,
storage and sale. In order of priority, the survey targeted the household head?, in his/her absence the
spouse and in case the two were not available; it target any responsible adult person in the household
who is knowledgeable/participates in decision making regarding the household’s crop production, storage
and sale. Effort was however made to reach the most authoritative person in the household who is familiar
with the sampled household’s farming practices.

Callbacks and Substitutions

In the event that there was no responsible person in the selected household after the first visit and two
call backs, the Pilot Manager authorized the PSF to follow a replacement/substitution procedure as
described herein after: The enumerator would communicate the need for a replacement/substitution to
the supervisor who would in turn communicate to the Field Operations Manager, after confirmation that
the requisite revisits were made. The substitution criterion was as follows: the enumerator would
continue counting from the last interviewed household in the enumeration area using the same skip
routine to get a replacement/substitution household. The data collected from the replacement households
were distinguished from that of the originally selected households for analysis purposes. A total of 19
households were replaced/substituted in this survey.

2 For this survey, a household head was defined as the key decision maker with regards to the households’ crop
production, storage and sale.

AgResults Kenya Pilot RRHS, Page 12 of 48



KENYA RANDOMIZED RURAL HOUSEHOLD SURVEY FINAL REPORT 2017

Household ldentification Code on the Tablet

The questionnaire was scripted in a way that enabled it to capture the County code, Sub-County Code,
Woard Code and Sub-location code. After this, the enumerator had to input their Interviewer code and
the number of the interview they were conducting at that particular time in the day. For example, if
Machakos was County Code |6, then Yatta sub-county in Machakos County was sub-county Code 23,
while Matuu ward in Yatta sub-county was ward code 122 and Matuu sub-location in Matuu ward was
code 188, the system would auto-generate the code 1623122188. After this, the enumerator would then
enter their enumerator code and interview number for the day next to the code generated.

Questionnaire Design

The Primary Survey Firm went through the initial questionnaire together with the Pilot Manager Team
and gave comments. The final tool was translated into Kiswahili and scripted into the ODK data software.
The scripted version of the questionnaire together with translations was shared with the Pilot Manager
and the Third Party Monitoring firm for their review. This was the version used to conduct the pre-test
survey. Adjustments were further made to the tool after the pre-test. Post training of the revised
questionnaire was done during regional briefings conducted before actual data collection. The scripted
questionnaire took into account all the skip routines proposed, and was arranged according to various
sections as in the original questionnaire. This enabled for a systematic flow while interviewing the farmers.

The focus of the household questionnaire was to collect information on household identification,
household demographics, household crop farming, and awareness and usage of improved storage devices.
The questionnaire also sought detailed information on the household’s farming and farm produce storage
practices.

The scripting of the survey tool was done in-house using the ODK data collection software. The scripted
tool considered all the skip routines in the household questionnaire and ensured that all questions were
locked such that an enumerator would not move to the next question without answering the mandatory
questions. The scripting also took into account the capturing of GPS coordinates and pictures of the
hermetic devices that were key to the survey. A link for the scripted tool was shared with the Pilot
Manager and the Third Party Monitoring firm for their review and approval. After the pre-test survey,
slight changes were made to ensure smooth flow of questions.

Team Formation and Training

The data collection team was hired based on their skills and experience. The Primary Survey Firm selected
the field team from its pool of professional and experienced data collectors in the sampled counties. From
the database, 5 quality control officers, 14 supervisors and 77 enumerators were chosen. Also, part of the
team was three field coordinators, two IT support officers, one project coordinator, three statisticians,
one field operations manager, two technical consultants and a team leader. Each sampled county was
allocated 5 enumerators and one supervisor.

Centralized two day training was organized for the research team in Nairobi. The training was conducted
between 21/09/2017 — 22/09/2017. It was attended by both the Pilot Manager and the Third Party
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Monitoring Firm. In addition to the actual survey team, seven extra enumerators were included in the
training to take care of unforeseen substitution/replacements.

Before the training was started, an instruction manual for the enumerators was prepared. This manual
provided detailed instructions and good practice guidelines on the survey interviewing as well as
explanations of all questions in the questionnaires.

The survey team members were thoroughly trained before commencement of data collection. The main
objective of the training was to familiarize the data collectors with survey protocols, handling of tablets,
questionnaire layout and interpretation to ensure uniformity. During the training, the survey team was
briefed on the objectives of the survey to avoid differing interpretations of definitions, concepts and
objectives of the survey. The training sessions also gave the survey team an opportunity to assess the
quality and flow of the scripted questionnaires. During the training, various improved storage devices were
displayed to the team. Representatives of the Pilot Manager participated in the training and provided
background of the AgResults Program and the eligible devices under the project.

Before the training was started, an instruction manual for the enumerators was prepared. This manual
provided detailed instructions and good practice guidelines on the survey interviewing as well as
explanations of all questions in the questionnaires.

Pretesting of the Survey Questionnaire

A full day pre-test of the survey questionnaire was conducted in select Sub-locations in Kiambu County
on 23/09/2017. The pre-test was conducted in 39 sub-locations of Kiambu County. Each enumerator was
tasked to conduct 3 pre-test interviews. Two enumerators were deployed to conduct interviews in a sub-
location. The supervisors identified different starting points for the respective interviewers in a sub-
location. The Pilot Manager and the Third Party Monitoring team accompanied the interviewers during
the pre-test.

After the pre-test, half day debrief of the survey team was held on 24/09/2017. During the debrief, the
team shared experiences and challenges encountered during the pre-test. The survey team took
cognizance of the key issues coming out of the pre-test.

Scripting and review of the final survey questionnaire was finalized between 25/09/2017 — 30/09/2017. The
Pilot Manager provided input and approved the final data collection tool. The consultant thereafter
organized debrief sessions on 01/10/2017 for the field teams in their respective counties. These sessions
were meant to familiarize the data collection team with the changes made in the final questionnaire. During
the debriefing, the survey teams were also issued with the requisite field materials such as tablets, chargers,
introduction cum consent forms, laminated show cards of the various hermetic devices and printed copies
of the household selection and substitution protocol. The team was thereafter deployed to the field on
02/10/2017. Also deployed to the field on diverse dates was the technical project team.

Fieldwork and Survey Quality Control

Actual data collection officially kicked off on 2nd October 2017 and ended on 24t October, 2017.
Generally, data collection went on efficiently and most of the sampled households were eager to
participate in the survey. However, few reported challenges on the first day of fieldwork during linking up
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of the third party monitors with the respective enumerators. The reported cases were addressed and
data collection continued well. In the course of field work, 5 enumerators, and | quality control officer
dropped from the survey and were replaced by the standby team.

At least 20% of the interviews conducted in each county were back-checked by quality control officers
during data collection. This was done through various methods: real time through accompaniments by the
supervisors and in some instances the quality control officers; revisits were done by quality control officers
to back check on the conducted interviews; and telephonically using the mobile numbers provided by the
interviewed respondents.

The data processing team at the office was tasked with implementing and running back end quality checks
on the uploaded data daily. Among some of the quality checks performed by this team included; GPS
accuracy, consistency and logic checks as well as the time taken to conduct an interview.

On the other hand, the IT team was tasked to map and verify whether the uploaded interviews were
indeed conducted in the sampled sub-locations using GPS coordinates gathered during the household
interviews. Eighty random telephone calls per county were also made to the interviewed respondents to
verify whether they participated in the survey within the period of data collection as part of the backend
survey quality control checks. This was done using an automated call-centre dialler.

Data Processing and Analysis

Data cleaning and analysis was done using IBM SPSS Statistics Version 23, R Version 3.3.3 and Microsoft
Excel 2013 for generation of tables. The total number of uploaded interviews from the 14 pilot counties
was 5893.Checks for incomplete interviews, cases that had GPS accuracies exceeding 30 meters and
negative consent responses were terminated (| 12) apart from nine cases in Embu and one case in Kitui,
where GPS challenges were reported.

During data cleaning, consistency and logic checks were conducted to confirm the flow of the responses
given, which resulted, for instance, in the exclusion of responses that were related to subsequent questions
yet contained missing values.

There were variables that required conversion to standard formats. These included conversions of grains
harvested, grains stored, and grains sold to kilograms. This was computed by multiplying the unit of
measure by the number of bags harvested, stored and or sold. The area of land variables were converted
to acres by multiplying the sizes of land in hectares by 2.47. Similarly, for households who listed ‘gorogoro?’
and ‘debe? as the unit of measure, the variables were all converted to kilograms and for the case of this
survey, a ‘gorogoro’ was considered to weigh two kilograms while a ‘debe’ was considered to weigh
twenty kilograms.

A multiple response variable was computed for the multiple response questions. This was done by splitting
the response into the maximum number of responses possible. For variables that had ‘other’ option, the
responses were recorded back into that variable and the additional value labels included, hence analysed

3 This is a type of plastic/metallic tin used to measure the quantity of grains in households and local markets. For this
survey, the capacity of the tin was taken to be 2 kilograms.

* This is also a type of plastic/metallic tin used to measure the quantity of grains in households and local markets. For
this survey, the capacity of the tin was taken to be 20 kilograms.
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along that variable. In some cases, the total number of respondents was higher than 5,647 for multiple
response questions.

The first survey objective; to establish the proportion of smallholder farmers in the |14 Pilot counties, was
responded by analyzing the variable “What was the size of land that your household used for crop
production last cropping season” and the second objective; to estimate the number of Pilot-eligible
products purchased by smallholder farmers to date, was answered by analyzing the variables “Does your
household own an hermetic device and what is the name of the device that you bought/own?”

Histogram and Kolmogorov-Smirnov test were used to check for normality of the continuous variables.
It was observed that the continuous variables were skewed. Consequently, continuous variables were
summarized using median and interquartile range. The categorical variables were summarized using
proportions.

Due to oversampling in select counties; the achieved number of interviews was 5781, which is more than
the target sample (5647) by 134 interviews. Statistically, there was need to apply weights to the data to
get the target sample of 5647.Therefore, weights were computed using the Post-Stratification weighting
method, of which the weights were applied across all the sampled sub-locations in a county. As a result,
the new working sample after application of the weights was compressed back to 5647, which is the final
sample size, used in the analysis of the RRHS data.

Survey Challenges

The survey faced several challenges which include:

Survey duration: Data collection in select counties took slightly longer than anticipated. This was due
to long distances and adverse weather conditions which prevented interviewers from achieving their daily
allocated interviews. The most affected counties were Makueni, Nakuru, Narok, Baringo, Meru and
Laikipia.

Substitution of Sub-Locations: Some sampled sub-locations were uninhabited or urban in nature
necessitating substitution. Further, few sub-locations in select counties were substituted due to insecurity
concerns.

Dropping/Dismissal of Enumerators: About five enumerators dropped from the survey owing to
personal engagements. The initial team for Meru County was dismissed from the survey after they failed
to follow the agreed survey protocols. Their data were flagged out i.e. the data were completely thrown
out and a new team was trained and deployed to repeat data collection in different sub-locations.

Resistance from local administrators: In some of the sampled sub-locations, local leaders were
hesitant to allow the enumerators conduct interviews alleging that they had not received prior
communication from the relevant authorities. To mitigate this challenge, the PMT and PSF worked
together to ensure that the necessary documentation was availed and proper communication relayed to
the concerned administrators. In cases of resistance, the supervisors communicated immediately to the
Field Manager who made necessary interventions to address the concerns.
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Inclement weather: During the administration of the survey, most of the sampled counties were
experiencing heavy rainfall. This affected fieldwork by causing delays in data collection. Some sub-locations
were rendered unreachable due to the poor state of roads occasioned by the rain. This was dealt with by
providing rain gear to the affected enumerators who were then able to progress with data collection.

Long distances between sampled households: In some sampled sub locations, the distances between
sampled households were vast such that an enumerator would take more than one hour to locate the
next household to interview. This was mainly experienced in Narok, Laikipia, Kitui, Baringo, and Trans
Nzoia counties. Further, in some EAs, households owned huge tracks of land hence long distances from
one household to the other. Since this was a scientific study, the field team had to follow the agreed upon
household selection procedure across all the counties.

Overall, despite the challenges, the data collection exercise was successful.
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2 LITERATURE REVIEW

Introduction

Smallholders’ farmers can be defined as those farmers owning small-based plots of land on which they
grow subsistence crops and one or two cash crops relying almost exclusively on family labour (Dixon,
Tanyeri-Abur, & Wattenbach, 2012). For this survey, AgResults defines a smallholder farmer as a person
who cultivates a plot of land less than five hectares or 12.5 Acres. One of the main characteristics of
production systems of smallholder farmers are of simple, out-dated technologies, low returns, high
seasonal labour fluctuations and women playing a vital role in production. Smallholder farmers differ in
individual characteristics, farm size, resource distribution between food and cash crops, livestock and off-
farm activities, their use of external inputs and hired labour, the proportion of food crops sold and
household expenditure patterns. Smallholders’ farmers can be grouped into three different categories.
They include;

e Farmers who own other assets in addition to their land, such as livestock or machinery; and who have
sufficient access to inputs, services and knowledge to enable them to be active in markets to a greater
or lesser extent;

e Farmers with only a little land to farm (one hectare or less) and few other assets; who lack access to
high-quality inputs, credit, services and equipment; who may be cut off from markets due to geographic
isolation, poor infrastructure, lack of information or a combination of these; whose rights to land and
other resources may be weak; and who have not, as yet, managed to access markets in a way which
can increase their productivity and lift them out of poverty.

e Farmers who are unable to survive on farm income alone, but who rely substantially, or even entirely,
on off-farm work, remittances and/or social subsidies. This group includes the poorest and most
vulnerable farmers, including a high number of women-headed households; and a growing number of
farmers who no longer own any land at all.

Inhibitions of Smallholders farmers in Kenya

Smallholder farmers in the Pilot regions face various challenges that impede their growth and ability to
effectively contribute to food security, relative to the commercial farmers. Some of the constraints they
face relate to poor physical and institutional infrastructure. Most smallholder farmers are located in rural
areas and mostly in the former homelands where lack of both physical and institutional infrastructure
limits their expansions. Lack of access to proper roads, for example, limit the ability of a farmer to
transport inputs, produce and also access information. Infrastructure is very poor, markets for agricultural
inputs and outputs are often missing and unreliable for smallholder farmers. This means that the acquisition
of agricultural resources becomes different and the supply of market services also becomes limited.

Lack of assets, information and access to services hinders smallholder participation in potentially lucrative
markets. High transaction cost is also one of the major factors constraining growth of smallholder farmers
and this is largely attributed to poor infrastructure. A poor road network, for example, and unreliable
distribution will force farmers to grow their own food and less of perishable commodities causing a lower
productivity. Increased cost of transport will also affect inputs used and the market strategies followed by
the farmers. In most cases, high transaction costs are caused by among others poor infrastructure and
communication services in remote rural areas. It can also result from information inefficiencies and
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institutional problems such as the absence of formal markets (Department of Agriculture, Forestry, and
Fisheries Republic of South Africa, 2012).

Lack of reliable markets has also been found to be one of the main constraints faced by smallholder
farmers. Many of these farmers receive low prices for their products by selling them at their farm gate or
local markets. Lack of human capital has also been found to be a serious constraint for smallholder
farmers. Most have limited education with poor technological skills, which can be serious obstacles in
accessing useful formal institutions that disseminate technological knowledge. The majority of smallholder
farmers are not capacitated with financial and marketing skills and are unable to meet the quality standards
set by fresh produce markets and food processors.

Food Security in Kenya

Food security is defined as a situation in which all people, at all times, have physical, social and economic
access to sufficient, safe and nutritious food which meets their dietary needs and food preferences for an
active and healthy life (Kenya Food Security Steering Group, 2008). The achievement of national food
security is a key objective of the agricultural sector. In the recent years, and especially starting from 2008,
the country has been facing severe food insecurity problems. These are depicted by a high proportion of
the population having no access to food in the right amounts and quality. Official estimates indicate over
0 million people are food insecure with majority of them living on food relief. Households are also
incurring huge food bills due to the high food prices. Maize, being staple food due to the food preferences,
is in short supply and most households have limited choices of other food stuffs.

The current food insecurity problems are attributed to several factors, including the frequent droughts in
most parts of the country, high costs of domestic food production due to high costs of inputs especially
fertilizer, high global food prices and low purchasing power for large proportion of the population due to
high level of poverty (KARI, 2012).

Post-harvest Losses

Post-harvest grain losses are a major threat to food insecurity in developing countries. The situation is
acute in Sub-Saharan Africa (SSA) where the on-farm devices are either not available or they are poorly
adapted to local needs. Overcoming post-harvest losses has re-merged as a broader part of a major
undertaking to ensure food security. In most countries, the proportion of food lost is unclear.

Post-harvest grain losses in Kenya have led to lower income and food insecurity among small holder
farmers. Farmers are forced to sell their crops right after harvest due to insufficient on-farm storage
devices. The presence of the private sector is seen as the solution to post-harvest losses as it is equally
important to acknowledge the expensive cost charged by private sector which cannot be accessible by
the small holder farmers. It is estimated that Sub-Saharan Africa losses US $ 1.6 billion per year on post-
harvest losses.

In Kenya, Rift Valley produces 60 percent of the country’s maize. Maize is Kenya‘s main staple food crop.
Over 90% of rural households produce maize for food and income. Small-scale farmers contribute 70%
whereas medium- and large-scale farmers contribute 30% of total production (Mutungi & Affognon, 201 3).
Household consumption accounts for 30-50%, whereas, 50-70% of the maize produced is marketed either
to millers, large traders, small assemblers, the National Cereals and Produce Board or to neighboring
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households. Medium- and large-scale producers sell virtually all their produce and retain less than |% for
consumption. Small-scale traders are the most important marketing outlet and about 73% of farmers sell
their maize to them at farm-gate level. Most smallholder farmers have limited storage capacity.

Existing storage facilities include; traditional granaries, cribs and bags. Only 13% of households store maize
for more than 4 months for purposes of selling later in the season whereas about 60% of assemblers do
not store purchased grain (Komen J, C, |, S, & L, 2007). Thus, depletion of maize in local markets early in
the season impacts on food security. Further, wet maize increases traders’ and millers’ storage losses. The
losses are often linked.

Post-harvest Storage Devices

Post-harvest loss of crops is a major concern in Kenya. The lack of proper post-harvest management leads
to an approximated loss of 20-30% of the harvested crops (Australian High Commission-Kenya, 2013).
Farmers in different places in Kenya use various methods of storing farm produce including traditional
storage systems that incorporate outdoor storage where grains are stored in granaries, indoor storage
where farm produce is stored inside a dwelling house. For example, maize can be hung above the fire
place, or kept in small containers. A granary is a structure erected just like a wood-walled house, but it is
raised above the ground to a height of approximately 2-3 feet. The other traditional storage method that
is widely used is the underground storage whereby a ground is dug and lined with straw and thick plastic
sheeting. Household metallic silos are also used for storage but very few families have them.

In the Rift Valley region, popular devices used for storing farm produce include traditional granaries,
underground storage and hanging of maize above the fire place. In the Eastern region, the main methods
used for storing farm produce include the traditional granaries, hanging grains over the fire place, use of
sacks/plastic bags, buckets, as well as mixing the farm produce with locally-made pesticides and then
storing them in a closed container (Australian High Commission-Kenya, 2013). The use of these methods
does not fully guarantee the safety of grains from invasion of pests that makes the farmers to consider the
option of selling their farm produce at low prices during the harvesting season.

Nationally, farm produce is stored in Silos that are managed by the National Cereals and Produce Board
(NCPB). Food in the NCPB is safeguarded against pests.

On-farm Storage Devices

The partnership of AgResults and manufacturers of hermetic devices has brought forth various on-farm
storage devices that are utilized for the storage of farm produce. The incorporation of these improved
devices in the storage is expected to see a reduction of post-harvest losses. The introduced on-farm
storage devices include storage enhancing bags, storage-enhancing flexible bags, plastic containers, and
metal containers. The four on-farm storage devices have different life spans where the storage enhancing
bags have an assumed useful life of 3 years, storage-enhancing flexible bags have an assumed life of 10
years, plastic containers have a useful life of 15 years and the metal containers have an assumed life of 20
years (AgResults Pilot-Kenya RFP, 2017).

Hermetic storage bags are specially designed to safeguard the grains from moisture and insects without
using pesticides. Hermetic storage devices were introduced in Kenya in 2013 and subsequent promotions
by USAID-KAVES followed (USAID, 2016). Hermetic storage bags have an outer woven polypropylene
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(WPP) bags and the inner liners. The WPP bag protects the inner liners that give the best hermetic
properties to block gases and water vapour. Despite the introduction of hermetic storage bags, their
adoption by farmers in Eastern and Rift Valley regions is still low.
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Gender of the Respondents and Household Heads

Overall, a majority (60.8 per cent) of the respondents for this survey were female, while 39.2% were male
as indicated in table 3 belows. Save for Baringo County, most of the respondents across |3 counties were
female.

Further, a majority (63.6 percent) of the surveyed households were male headed, while 36.4 percent were
female headed, as shown in table 3. Narok, Nakuru and Machakos counties recorded the highest
percentages of female headed households at 63.2%, 63.1% and 62.6% respectively. The proportion of

female headed households varied significantly across the counties (}2 = 250.49, df = |3, p-value < 0.001).

Makueni | 385(155) 61.5 (247) 61.5 (108) 38.5(68)
Machakes |  350(14]) 65.0 (263) 37.4(68) 62.6(114)
Kitwi O 352 (142) 64.8 (262) 75.5(114) 24.5(37)
Embu | 278(11) 72.2 (290) 82.8(198) 17.2(41)
Meru L 290 (117) 709 (284) 66.3(155) 33.7(79)
Bomet | 40206 59.8 (241) 73.3(169) 26.7(62)
Kericho 1 392(158) 60.8 (244) 76.4(174) 23.6(54)
Narok | 401(16) 59.9 (242) 36.8(63) 63.2(108)
Laikipia | 468(189) 53.2 (215) 58.5(106) 41.5(75)
Baringg | s52(2) 44.8 (180) 72.6(91) 27.4(35)
Nandi U 370(150) 63.0 (255) 54.6(137) 45.4(114)
Nakuru | 49301 50.7 (206) 36.9(50) 63.1(86)
UasinGishu | 411 (1¢6) 58.9 (237) 69.2(143) 30.8(64)
TransNzoia |  347(14)) 65.3 (266) 75.2(131) 24.8(43)
Toral | 3920205 60.8 (3432) 63.6(1707) 36.4(979)

5n a majority of the counties, it’s mainly women who were found in the households during the survey.
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Respondent Level of Education

About one in four of the surveyed respondents had some primary education. Another 23.7 percent had
completed primary education, 18.1 percent had completed secondary education, 12.4 percent never
attended school, while | 1.7 percent had some secondary education, as illustrated in figure 2 below.

30.0%
25.1%
25.0% 23.7%
20.0% 18.1%
15.0% o
12.4% 11.7%
10.0%
5.0% 3.6% 4.5%
0.7%
0.0%
Never Incomplete ~ Complete  Incomplete  Complete  Polytechnic Incomplete = Complete
attended primary primary secondary  secondary college or college or
school university university

Figure 2: Respondent Level of Education

Households’ Main Source of Income

Table 4 presents household’s main source of income. Overall, 36.2 percent of the households’ main source
of income was mixed farming (crop/livestock). Another 34.1 percent of the surveyed households relied
on crop farming as their main source of income. Other mentioned main sources of income include
business (8.9%), farming -focusing on livestock (7.5%), salaried employment (5.7%) and casual labour (5%),
among others.
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Table 4: Households’ Main Source of Income

- 495 402 17.7 406 27.4 52.6 66.7 372 242 10.7 48.6 31.7 39.7 188 362
(199) (161) @y  @gel) (110)  (212)  (268) (150 (98) (42) (197)  (128)  (160) (76)  (2033)
- 213 359 538 28.1 53.2 29.7 17.1 27.1 51.4 18.9 356 324 29.4 429 341
(85) (144) @le)  (112)  @I13)  (119) (69) (109)  (207) (74) (144)  (131) (119  (173)  (1915)
- 8.9 9.9 10.2 8.7 59 3.1 48 3.0 47 16.8 8.6 82 14.4 17.9 8.9
36) (40) (41) (34) (24) (12) (19) (12) (19) (66) (35) 33) (58) 72)  (501)
- 5 1.3 1.7 9.5 32 53 1.0 302 10.1 24.6 2.0 8.6 1.7 5.0 75
(2 (%) ) (38) (13) (21) ) (122) (41) (96) (8 (35) ) (200 (419
6.9 29 9.5 45 3.7 6.1 68 1.5 1.5 14.0 2.0 7.8 7.7 58 57
- (28) (12) (38) (18) (15) (24) (27) (6) (6) (55) (t)) (32) (31) (23)  (323)
- 9.9 8.3 50 75 59 1.5 2.0 5 57 59 22 6.2 5.1 5.1 5.0
(40) (33) (20) (30) (24) O] ®) 2 (23) (23) ©) (25) (1)) @n (285
12 6 7 0.0 2 5 5 0.0 2 46 5 27 7 1.5 1.0
- (5) (2 (3 (0) (1 (2 2 0) (1 (18) (2 (1) (3 (6) (56)
2 0.0 0.0 8 2 2 2 0.0 5 1.8 0.0 1.2 2 2.0 5
- Q) (0) (0) (3) (1 (1 ) 0) (2 ) (0) (%) Q) (®) (30)
7 4 1.0 3 0.0 5 3 2 1.2 5 0.0 0.0 5 2 4
- (3) (2) “) (1 (0) (2) Q) Q) () (2 (0) (0) (2 (N (24)
- 7 5 3 0.0 2 5 5 3 5 23 5 1.2 5 7 6
(3 (2 (1 (0) (1 (2 (2 0] (2 ) (2 (5) 2 (3) (35)
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Household Access/Ownership of Land for Cultivation

Overall, a majority (94 percent) of the surveyed households, across the 14 counties, mentioned that they
had access to/ownership of land for cultivation. Only 6% of the households mentioned that they had no
access/ownership of land for cultivation. Baringo and Narok counties had the highest proportions of
households without access/ownership of land for cultivation at 33.1 percent and 7.8 percent respectively.
These two counties are mainly inhabited by pastoralists and most of the land therein is communally owned
(Syagga, P. M., 2006). Summary statistics are indicated in figure 3 below.

Access/ownership of land for cultivation

Trans Nzoia 92.8%
Uasin Gishu 96.9%
Nakuru 94.4%
Nandi 99.0%
Baringo 66.9%
Laikipia 93.1%
Narok 82.2%
Kericho 99.3%
Bomet 98.5%
Meru 99.8%
Embu 100.0%
Kitui 95.8%
Machakos 98.3%
Makueni 99.1%
Total 94.0%
0.0% 80.0% 100.0% 120.0%

Figure 3: Households’ Access/Ownership of Land for Cultivation
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Cropping Season

The median size of land owned/accessed per household is 2 acres. Narok and Kitui counties recorded the
highest acreage of land accessed/owned for cultivation at 6 and 3 acres respectively. This may be attributed
to the vast and sparsely populated parts of these two counties. On the other hand, Embu County
recorded the least acreage of land owned/accessed for cultivation at |.3 acres. The median size of land
accessed/owned for cultivation per county is shown in table 5 below.

Furthermore, the median acreage of land used for crop farming per household is one acre. Households’
median acreage of land for crop farming was highest in Kitui and Narok counties at 2.5 and 2 acres
respectively. On the other hand, median acreage of land for crop cultivation was lowest in Nandi and
Kericho counties at 0.8 and 0.5 acres respectively. Nandi and Kericho counties are densely populated with
renown tea farmers who are involved in mixed crop and livestock farming (Ayuyo, I. O.,2012). Table
5 below illustrates household median size of land used for crop farming. A Wilcoxon Signed-Ranks Test
indicated that the size of land owned/accessed was significantly higher than the size of land used for crop
cultivation, Z = -44.408, p < .0.001.

Table 5: Median Size of Land Accessed or Owned (Acres) and Median Size of Land Used for Crop Production

MRS 2369 2009
Madhshos | 1500 1009
R 3960 2509
BB 1309 1009
R 156 1009
Bomeel s 1009 062
Ko 2009 0507
TR T 2067
PRI 2009 150
Bago s 2569 109
MR 2060 03,19
T 1003
UERGERI 1602 1209
TamNR s 1500 003
R 2000 10013
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Categorization of Farmers

Overall, the proportion of small-holder farmers, across the 14 counties, was 89.4 percent.t Less than one
percent of the surveyed households were non-small holder farmers. The rest of the households (10.I
percent) had either no access to land or were not engaged in farming. Embu, Nandi and Makueni had the
highest proportion of small holder farmers. On the other hand, Baringo and Narok counties had the least
proportion of small holder farmers at 64.7% and 72.3% respectively. Table 6 below shows a breakdown
of small holder and non-small holder farmers across the 14 counties.

Table 6: Proportion of small holder and non-small holder farmers across the 14 counties

_ 96.9 (388) 0.0 (0) 3.1 (13)
_ 95.9 (388) 0.0 (0) 4.1 (16)
_ 88.6 (358) 05 (2) 10.9 (44)
_ 98.5 (395) 02 (1) 1.2 (5)
_ 95.0 (381) 05 (2) 45 (18)
_ 92.1 (370) 0.0 (0) 79 (32)
_ 95.4 (383) 0.0 (0) 46 (19)
_ 723 (292) 27 (11) 25.0 (101)
_ 83.7 (338) 2.0 (8) 14.4 (58)
_ 64.7 (259) 0.0 (0) 353 (142)
_ 97.5 (395) 0.0 (0) 2.5 (10)
_ 89.9 (366) 0.0 (0) 10.1 (41)
_ 91.3 (368) 02 (1) 8.5 (34)
_ 90.5 (368) 0.0 (0) 9.5 (39)
_ 89.4 (5050) 0.4 (25) 10.1 (571)

Households’ Crop Farming

Almost all (97.6%) of the surveyed households with access to land, across the 14 counties, undertake crop
production. Laikipia and Narok counties recorded the highest proportions of farmers who do not
undertake crop farming, at 7.7 percent and 6.9 percent respectively. These two counties are inhabited by
pastoralists and experience periodic droughts, hence arable land is a scarce. Breakdown of crop farming
by county is outlined in figure 4 below.

& This is the proportion of farmers who cultivate less than 12.5 acres of land
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Crop Farming by County

Trans Nzoia 99.2%
Uasin Gishu 96.3%
Nakuru 97.7%
Nandi 100.0%
Baringo 97.4%
Laikipia 92.3%
Narok 93.1%
Kericho 98.4%
Bomet 98.0%
Meru 98.8%
Embu 99.5%
Kitui 96.4%
Machakos 99.2%
Makueni 99.5%
Total 97.6%
50.0% 70.0% 80.0% 100.0%

Figure 4: Crop farming by county

Kind of Crop Farming Practiced

Of the households that practice crop farming, a majority (53.4 percent) reported that they practice food
crop farming/subsistence farming. Another 41.6 percent mentioned that they practice both food crop and
commercial farming, while 5.1 percent indicated that they practice commercial farming only. Food crop
farming is highest in Kitui, Bomet, Makueni and Machakos counties at 86.4%, 74.6%, 71.5% and 71.1%
respectively. On the other hand, commercial farming is highest in Trans Nzoia and Laikipia counties at

14.5% and | 1% respectively, as shown in table 7 below.
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Table 7: Kind of Crop Farming Practised
_ 71.5 (283) 3.5(14) 25.0 (99)
_ 71.1 (281) 45 (18) 24.3 (96)
_ 86.4 (322) 1.6 (6) 12.0 (45)
_ 46.1 (184) 45 (18) 49.4 (197)
_ 46.1 (183) 3.7 (15) 50.2 (198)
_ 74.6 (290) 2.4 (10) 23.0 (87)
_ 354 (139) 0.7 (3) 63.8 (251)
_ 39.5 (122) 9.4 (29) 51.1 (158)
_ 64.3 (223) 11.0 (38) 24.8 (86)
_ 58.0 (152) 2.3 (6) 39.7 (104)
_ 45.9 (184) 9.4 (88) 447 (179)
_ 35.8 (135) 1.1 (4) 63.1 (236)
_ 38.9 (146) 2.7 (10) 58.4 (220)
_ 322 (121) 14.5 (54) 53.2 (200)
_ 53.4 (2766) 5.1 (262) 41.6 (2155)

Type of Crop Planted Last Cropping Season

Maize (at 93.8%) features, across the |4 counties, as the main crop planted by the surveyed households.
Beans were planted by about half (51.2 percent) of the surveyed farmers. Other mentioned grains include
cow peas (9.8%), green grams (5.1%), pigeon peas (4 %), millet (3.2%), sorghum (2.4%) and wheat (1%), as
shown in table 8 below.
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Makaeni T 912 (360) 33(13) 5(Q2) 55.8 (220) 432 (170) 18.7 (74) 8(3) 1.4 (45)
Machakes | 987 (388) 0.0 (0) 5(2) 67.0 (264) 30.1 (118) 9.5 (37) 0.0 (0) 5.1 (20)
- 84.3 (309) 14.7 (54) 5.0 (55) 30.5 (112) 32.1 (118) 15.9 (58) 0.0 (0) 37.8 (139)
- 96.5 (384) 3.5 (14) 23 9) 72.4 (288) 14.3 (57) 6.8 (27) 0.0 (0) 11.8 (47)
- 96.0 (374) 1.7 (7) 1.4 (6) 76.5 (298) 6.5 (25) 2.1 (8) 1.0 (4) 22 9)
- 81.7 (299) 45 (16) 2.9 (11) 53.4 (196) 3(1) 0.0 (0) 0.0 (0) 0.0 (0)
- 96.6 (376) 2(1) 1.5 (6) 58.0 (226) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
- 89.7 (270) 7(Q) 2(1) 52.3 (157) 0.0 (0) 0.0 (0) 5.9 (18) 0.0 (0)
- 96.3 (332) 3(1) 0.0 (0) 42.3 (146) 1.2 (4) 0.0 (0) 6.1 21) 0.0 (0)
- 95.8 (248) 3.1(8) 22.0 (57) 52.0 (135) 1.5 (4) 0.0 (0) 4 (1) 0.0 (0)
- 97.6 (390) 7(3) 5(2) 29.4 (118) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
- 90.5 (332) 8(3) 1.0 (4) 49.4 (181) 5(2) 0.0 (0) 3(1) 0.0 (0)
- 97.9 (365) 3(1) 5(2) 16.5 (61) 3(1) 0.0 (0) 1.1 (4) 0.0 (0)
- 99.2 372) 5(2) 2.1 8) 58.6 (220) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
- 93.8 (4800) 2.4 (125) 3.2(164)  51.2(2621) 9.8 (501) 4.0 (204) 1.0 52) 5.1 (259)
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Area of Land Cultivated

Overall, most households utilize 0.5 — 2 acres for grain farming, as indicated in table 9 below. The median acreage for wheat farming was 3 acres.

Large tracks of land in parts of Rift Valley coupled with fair agro ecological seasons favor the production of wheat (Syagga, P. M., 2006). During
data collection, some farmers reported that they practice inter-cropping i.e. by planting different crops in the same piece of land.

Table 9: Area of Land Cultivated
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Number of Harvests per year

Overall, the number of harvests per year for most grains is either one or two, as shown in table 10 below.

Table 10: Number of Harvests per year

- 200 20) 20 20 20 () 1© 10 10 1 10 10 10 10 1)
- 200 20) 20 20 20 1) Id)y Iy K 1 Ky 1 1) 1)y 2)
- 21) 2y 20 21 () 3(0) - - 20)  1(0) - 10) 10 - 2(1)
- 200 20 20 I() : 2(0) e : : . : . : . 2 (0)
- () 132) 105 200  2(1) - - - - - - - - - (1)
- 10) 1505 20) 2() 1501) 10  10) 1) - 100 10 10 10 10 1(I)
- 2(1) - 200 208 1(0) I(1) 1© 10 10 150) 105 105 10 10 2(1)
- 10) 05(0)  1(0) - 110y - - 12 1005  I(l) - - 10) - 1 (0)
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Amount of Grain Harvested in Kgs

The median harvest for maize per acre was 600 Kgs with Trans Nzoia and Uasin Gishu counties recording the highest averages, at 1407 and 1260
Kgs respectively. The median yield per acre for wheat was 900 Kgs. Beans though planted by a majority of the households, recorded low yields at
100 Kgs per acre. These grains are vital in determining the food security situation in the country and efforts should thus be made to encourage
farmers to adopt proper storage practices to minimize post-harvest losses. Household yields per crop per county are shown in table || below.

563 720 630

Table | I: Amount of Grain Harvested in Kgs per acre

90 250 90 180 180 450 900 1029 720 1260 1407 600
(250) (530)  (144) (270) (310) (590)  (750) (1080) (840)  (900) (I110) (720)  (808) (900) (1020)
57 90 52 80 80 213 150 180 60 160 160 100 90 120 100
(160)  (1923) (746) (120) (130) (260) (220) (364) (I53) (270) (219) (120) (173) (140) (180)
23 160 50 80 30 64 2 150 460 360 48
(43) (670) (73)  (147)  (78) (0) i i (400)  (255) i (440) (0) (V1))
17 400 17 83 123 25
(42) (898) (89) (135 (209) ) i i ] i i ] i T (103)
20 800 33 80 80 35
(33) (1240)  (69)  (63) (187) - i i - i i - i T (126)
80 225 39 90 300 475 540 100 100 20 180 437 630 100
(40) (45) (86)  (109) (165) (463)  (785) (0) - (90) (0) (70)  (103) (590) (225)
45 39 160 45 500 720 175 40 180 1350 360 83 620 87
(83) i (70)  (128)  (91)  (403) 0) (75) (0) (248) (2775)  (155) (0)  (460) (211)
18 401 [ 900 1125 1125 900
(414) (399) i i (19.8) ) i (338)  (720) i i ) (1575) ~ (602)
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Amount of Grain Stored for Consumption (Kgs)

The median amount of maize stored for consumption per household is 360 Kgs, with highest storage recorded in Uasin Gishu and Trans Nzoia
counties, at 720 Kgs respectively. Detailed breakdown on the amount of grain stored for consumption is provided in table 12 below.

Table 12: Amount of Grain Stored for Consumption Per Household (Kgs)

180 100 118
- (315) (4|0) (120) (| 35) (210) (270) (450) (630) (540) (360) (420) (450) (450) (450) (480)
55 90 90 40 60 90 45 90 90 180 40 90 40 90 90
(70) (130) (55)  (60)  (80)  (52) (70)  (130)  (70)  (180)  (40)  (I35) (69)  (55)  (105)
45 90 50 36 25 ) ) ) 2 13 . 55 90 ) 50
(70) (130) (700  (43) (70 ) (12) (35) ) (70)
45 40 40 45 90 100 50 2 0 165 90 100 100 45
@ (140) (90)  (92)  (180) (120)  (95) (30) (0) (405) 0) (90)  (55) i (100)
30 90 50 40 50 45
(70) (53) (83) @81)  (60) i i i i i i i i i (70)
180 113 90 33 90 90 60 50 ] 50 90 90 75 90 50
(0) (23) (1400 (29 (113)  (50) (58) 0) (45) 0) (13) (15  (50)  (55)
30 ) 90 20 60 90 20 38 20 180 135 80 90 10 60
(70) (roy @4 @) (@ ) (13) ) (13) (30 (65) 0) © (1
90 51 2 2 90 180 180 90
(1248) (49) (0) i (19) i i (90) (90) i i i (90) i (90)

AgResults Kenya Pilot RRHS, Page 34 of 48



KENYA RANDOMIZED RURAL HOUSEHOLD SURVEY FINAL REPORT 2017

Amount of Grain Sold (Kgs)

The amount of maize sold per household is 900 Kgs ; with the median in Trans Nzoia and Uasin Gishu counties being the highest at 1530 and
1800 Kgs respectively. The median amount of wheat sold is 3600 Kgs per household. Details on the median amount of grain sold per household
for the other crops are illustrated in table 13 below.

Table 13: Amount of Grain Sold (Kgs)
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180 180 270 945 1260 1800 1530
(540) (I298) (180)  (270)  (440) (360) (I080) (2295)  (2070) (| 350) (|233) (|oso) (2700) (2790) (| 440)
90 180 180 45 100 90 90 270 180 270 60 180 180 125 135
(90) 225)  (150) (70) (210) (225) (I35 (540) (270) (270) (109.8) (338) (248) (I180) (210)
90 180 150 45 180 16 - - 400 50 - 360 90 - 91
(45) (348)  (140)  (66)  (130)  (0) ) (33) ) 0) (205)
0(45) 40 50 6 190 270 225 750 0 2500 0 855 1800 - 90
(100)  (180) (142) (1003) (720) (2334) (8097) (0)  (4073)  (0)  (1498) (1200 (450)
45 190 100 70 95 - - - - - - - - - 100
(5100  (120)  (238) (147)  (55) (225)
20 - 90 90 - 300 45 - - 100 - - 105 180 100
0) 88) (150 90) (117 (130) 75  (70) (134)
100 - 140 135 20 90 60 - - 90 1080 340 200 140 106
(80) (178)  (96) () (90) (0) () () () (0  (130) (140)
- - - - - - - 3600 3555 16200 - - 2060 - 3600
(3578) (3353)  (0) (3465) (4073)
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Price of Grain per Kg at Harvest Time and off Harvest Time

The median price per kilogram during harvest season stood at 55 shillings for beans, 60 shillings for millet
and 60 shillings for green grams. The median price for maize was 25 shillings per kilogram at harvest time.
Generally, farm produce during harvest time is sold at a considerably lower price due to decline in demand
and abundance in supply (Trostle, R., 2010). Detailed breakdown of the prices of different grains during
harvest time is presented in figure 5 below.

Moreover, the median prices of various grains during off harvest season varied as depicted in figure 5
below. The median price of beans during off harvest season was KES 100. Overall, the median prices of
other grains were KES 100 for millet, 100 for green grams, 80 for cowpeas, 75 for pigeon peas, 60 for
sorghum, 50 wheat, and 50 for maize, as illustrated in figure 5. A Wilcoxon Signed-Ranks Test indicated
that the prices of maize, sorghum, millet, beans, cowpeas, pigeon peas at off harvest time were significantly
higher than the prices at harvest time, as indicated by Z = 35.005, p <.0.000; Z = 2.786, p <.0.005, Z =
5.120, p <.0.000; Z = 22.587, p < .0.000, Z = 6.945, p <.0.000; and Z = 2.810, p < .0.005 respectively.

Median price per unit at harvest time and off harvest time
120
100 100 100
100
80
55 60 60 60
60 50 50 50 50 50
40 25 30
20
0
Maize Beans  Cowpeas  Green Pigeon Millet Sorghum  Wheat
grams peas
Price at Harvest M Price off Harvest

Figure 5: Price of Grain per Kg at Harvest Time and at off Harvest Time
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Type of market where grain was sold

Surveyed farmers indicated that they sold their farm produce at either the farm gate, local market,
National Cereals Produce Board or to schools, as shown in table 14 below. Overall, surveyed farmers
sold a majority of their farm produce in the local market more as compared to the other available types
of market.

Table 14: Type of market where grain was sold

_ 42.1 (847) 50.0 (1006) 3.9 (78) 4.1 (82)
Beans 1 49478 47.7 (531) 44 (49) 5.0 (56)
_ 223 (31) 715 (98) 2.6 (4) 35 (5)
Greengrams | 31.1(29 61.6 (56) 41 (4) 323)
_ 202 (9) 79.8 (36) 0.0 (0) 0.0 (0)
_ 41.1 (26) 482 (30) 5.9 (4) 47 (3)
_ 419 1) 52.4 (26) 57 (3) 0.0 (0)
_ 29.4 (6) 706 (14) 0.0 (0) 0.0 (0)
_ 0.0 (0) 100.0 (3) 0.0 (0) 0.0 (0)
Total I 42,1 (893 49.3 (1045) 4.4 (94) 4.2 (89)
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5 AWARENESS AND USAGE OF IMPROVED STORAGE DEVICES

Introduction

This chapter explores the penetration of improved storage devices in the |4 pilot counties. Besides, it will
provide statistics on the estimated number of pilot-eligible products purchased by smallholder farmers as
at the time of the survey.

Existing Grain Storage Devices

In the surveyed households, Normal PP bags were the most prevalent with 92.5 percent of the households
using them for grain storage. This proportion varied greatly across the counties from about 68% in
Machakos to about 99% in Narok. Hermetic bags were the second highly used storage devices with ||
percent of the households utilizing them. Other storage devices such as granary/store, plastic silos, metal
silos, and debes/plastic containers were less dominant across the surveyed households.

Normal PP bags have been in use for the longest duration in Kenya. Besides, they are cheap (most cost
less than a dollar) and available throughout the country. In contrast, most of the hermetic devices were
introduced in Kenya in the last quarter of 2013. This partly accounts for their less adoption as an
alternative to Normal PP bags (USAID, 2016). Survey findings on the type of devices used to store grains
showed that the highest number of households that used hermetic devices were in Machakos, Embu,
Makueni, Nandi, and Uasin Gishu Counties at 39.6 percent, 19.9 percent, 19.4 percent, | 1.l percent, and
10.3 percent respectively, as shown in table |5 below:
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Table 15: Proportions of farmers using different types of devices to store grains by county

88.9 68.1 970 907 93.1 964 96.9 97.6 98.7 97.1 894 948 936 933 92.5

(355) 275  (389) (359) (370) (386)  (390)  (363)  (393) (334)  (359) (383) (377) (379) (5112)
19.4 39.6 37 199 118 37 9.7 0.0 1.8 2.3 1.1 8.1 103 112 1.0
(77) (160) (15 79 @7 (15 (39) ) @) ® (45) (33) (42)  (46) 6l1)
3 0.0 2 5 00 2 0.0 0.0 3 1.7 7 12 2 5 0.4
(N ) mn @ (N (0) (0) (N (6) 3) ®) (N 2 (23)
0.0 4 00 00 00 2 0.0 2.7 03 3 0.0 05 10 02 0.4
) 2) © © (N ) (10) (" (" ) 2 “4) (N 21
0.0 0 00 3 00 00 0.0 0 0.0 0.0 0.0 05 00 00 0.1
) ©) @ O O ) ) (0) ) ) ) 2 ) (0) 3)
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Awareness of Hermetic Devices

A majority of the surveyed households (55%) mentioned that they were aware of hermetic bags (top
of mind), 1.7 percent were aware of metal silos, while 1.4 percent were aware of plastic silos. Makueni,
Kitui, and Machakos Counties had the highest number of households that were aware of hermetic
bags at 90.7 percent, 87.4 percent, and 83.7 percent respectively. Level of awareness of hermetic
devices varied significantly across counties (2 = 2752.78, df =52, p<0.001). On prompting, awareness
of hermetic bags increased slightly to 59.8 percent. They were followed by metal silos at 4.7 percent.
Plastic silos recorded the lowest awareness levels at 3.5 percent, as shown in table 16 below.

Table 16: Awareness of improved storage devices by county
90.7 0.5 0.7 9.3 91.6 39 2.7 84
- (364) @ ©) (37) (368) (16) (1) (34)
- 83.7 0.2 0 6.1 83.9 1.2 1.2 15.8
(338) ) ©) (63) (339) ©) ®) (64)
87.4 45 32 12.6 89.4 6.4 4.7 10.6
- (353) (18) (13) (51) 361) (26) (19) (43)
68.4 5 34 30.6 87.8 14.2 10.2 1.7
- (274) (20) (14) (123) (352) (57) “4l1) (47)
49.9 0.1 0.4 49.8 57.7 1.5 43 42
- (200) (1) 2) (200) (232) (6) (17) (168)
325 0.6 0.5 67.3 427 3.8 2.1 57.1
- (131) @3) (2) 271) (172) (15) 9) (230)
65.1 34 1.8 347 65.1 4 2.6 34.7
- (262) (14) 7) (140) (262) (16) (10) (140)
- 19.1 0 1.7 79.2 21 0 22 71.2
(77) ©) @) (320) (85) ©) ©) (312)
25.2 22 22 74.8 27.1 2. 2.7 72.9
- (102) ) 9) (302) (110) (rn (I (294)
24.7 0.5 0 74.8 2838 9.7 2.5 70.7
- (99) (2) 0) (300) (116) 39) (10) (283)
73.1 0.5 0 26.7 76.8 3 4 23
- (296) 2) 0) (108) @3l (12) (16) (93)
44.7 25 0.7 53.6 48.8 7.8 22 494
- (182) (10) 7) (218) (199) (32) 9) (201)
51.6 3.2 37 46.9 56.3 6.2 5.9 429
- (208) (13) (15) (189) (227) (29) (24) (173)
54.4 0.6 0.9 454 60.6 1.3 2 39.1
- (221) @3) (4) (185) (247) (5) (8) (159)
44.4 59.8 4.7
- 55 (3107) 1.7 (96) 1.4 (78) (2508) (3379) (265) 3.5(199) 39.7(2241)
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Most of the households (30.8%) with an improved storage device cited that they learnt about hermetic
devices through TV/Radio/Newspaper. Another 22.9 percent of the households mentioned agro-
dealers/distributors as their source of awareness of hermetic devices. Recommendation by
relative/friend/neighbour and government extension officers was mentioned by 20.6 percent and 8
percent respectively. Other mentioned sources of awareness include NGOS (5%), retail shops (4.2%),
road shows (3.3%) and self-help groups (2.4%), among others as demonstrated in Figure 6 below:

Source of Information

Agro-dealer/Distributor 22.9
Retail Shop 4.2
TV/Radio/Newspaper 30.8
Road Shows 3.3
Government Extension Officers 8

Company Field Representatives 2.0

Recommended by/saw my neighbour/relative/friend 20.6
use the device and | decided to try '

NGO 5
Self-help groups 24

Others 2.5

Figure 6 How farmers learnt about hermetic devices

Penetration of hermetic devices among small holder farmers stood at 14.3 percent, as shown in table
17 below. Machakos, Embu, Makueni and Nandi counties had the highest penetration of hermetic
devices amongst small holder farmers at 44.8%, 24.6%, 21.9% and 20.3% respectively.
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Table 17: Ownership of hermetic devices by county and type of farmer?
_ 21.9 (85) - 23.1(3)
_ 44.8 (174) - 37.5 (6)
_ 3.9 (14) - 6.8 (3)
_ 24.6 (97) - 40.0 (2)
_ 13.1 (50) 2 16.7 (3)
_ 3.8 (14) - 63 (2)
_ 10.7 (41) - 10.5 (2)
PR 240 - -
BRI 00a - -
N 136 - -
_ 11.2 (41) - 49 (2)
_ 13.0 (48) 100.0% (1) 59 (2)
_ 12.2 (45) - 5.1 (2)
_ 14.3 (721) 4.0 (1) 4.7 27)

A majority (76.5%) of the households with a hermetic device mentioned that such devices were
purchased by a household head/spouse. Another 13.7% mentioned that their hermetic devices were
purchased by another family member, while 3.8% indicated that they were given their device by an
NGO. Other mentioned sources of hermetic devices include; a gift by friends/relatives/neighbors
(2.5%); given by the government through Equity Bank E-Voucher (KCEP) Program (2.1%); and given
for free by the government through other programs (1.0%).

Table 18 Where the household got the hermetic device

farmer.
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18 2.5%
I5 2.1%
2 0.3%
27 3.8%
7 1.0%

Some of the mentioned NGOs/Organization(s)/Government program(s) that provided hermetic
devices to the surveyed households include One Acre Fund and Land O'Lakes International
Development.

Nearly all (99.6%) of the households with hermetic devices indicated that they had bought them
within the preceding three years, meaning they were bought during the period of the AgResults
pilot.

A majority (70.5%) of the households with an improved storage device indicated that they bought their
devices from agro-dealers. Another 17.] percent of the households mentioned retail shops as their
source of hermetic devices, while 6.1 percent cited that they bought them from a company
representative, the rest were bought through various avenues including: promotional events, village
and savings loans associations NGO’s and KCEP.

The median cost per hermetic bag was KES 250 except for the metal silo whose median cost was KES
8000,

A majority (90.7 percent) of the households with a hermetic device, across the |14 counties, reported
that they used them for maize storage. Another 3.7% mentioned that they used hermetic devices for
storage of green grams, while 2.7% used them for storage of beans as shown in figure 7 below.
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100.0% 90.7%
90.0%

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%

10.0% 3.7% 2.7% 1.4% 1.0% 0.6% 0.2%
0.0%

Maize Green grams Beans Cowpeas  Pigeon Peas  Sorghum Millet

Figure 7: Types of grains stored in the hermetic devices

About half of the households with hermetic devices reported that they store their grain for
consumption differently from grain for sale.

The households that store their grain for sale and consumption differently mentioned that it is mainly
grains for consumption that are stored in hermetic devices. Among the motivations/reasons cited for
storage of grain in hermetic devices include; their ability to keep off insects (33.2%), ability to store
grains for longer periods (32.6%), 24.4% noted that they did not want pesticides on the food eaten at
home, 4.1% noted that the device can store grain until off season where it can fetch a higher price and
2.6% noted hermetic bags were expensive hence the reason why they buy just a few and 1% noted
there wasn’t enough space to store all the grain since the bags had already been treated.

Prior to acquisition of hermetic devices, nearly all households (99.8 percent) with improved storage
devices indicated that they used Normal PP bags for grain storage. Further, nine out of every ten
households with improved storage devices affirmed that they had witnessed differences of storing
grains in hermetic devices compared to other methods of grain storage, as shown in figure 8 below.

Users of improved storage devices cited several benefits for the respective devices which include;
their ability to prevent insect damage (76.3%) and ability to maintain grain fresh (19.9%), among others
as shown in the figure below.
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Perceived Benefits of various hermetic devices

76.3
19.9
2.3 0.6 0.6 0.3
Prevents against Grain stays No chemicals/ No aflatoxin It's big compared The device is more
insect damage fresh/Tastes fresh insecticides growth to normal pp bag durable compared
needed to the PP bag

Figure 8: Perceived Benefits of various hermetic devices

Further, a majority of the households (70%) with hermetic devices affirmed that their relatives and
friends had been influenced by their usage of these devices. Nearly all households with hermetic
devices mentioned that they would recommend such devices to those without, owing to their various
benefits 33.5% . Most of the households (37.9%) stated that their reason for recommending the devices
to those without was their ability to keep pests away, 25.2% said the devices are durable, 24.3% said
they would recommend the devices to their neighbours as they keep grain clean and fresh for longer
and 3.0 noted that they had a good experience with them.

The surveyed households who did not have hermetic devices indicated several reasons hampering
their acquisition. Most of them (32.8%) cited that the devices were not available locally while 33.5
percent mentioned that they had never heard or seen any type of hermetic device. Other reasons
cited by the households are shown in figure 9 below:

Reasons Households Have not Acquired Hermetic Devices
32.8 33.1

15.0

8.0 8.1
2.0 1.0

Not available Never heard Itis expensive  Not sure the Little or no Plan to by the Others
locally about the device will work harvest to store devices in future
devices/There is
little
information
available

Figure 9: Reasons why households haven’t bought a hermetic device
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6 CONCLUSION AND RECOMMENDATIONS

Conclusion

Smallholder farmers constitute 89.4 percent of the households in the 14 pilot counties. Embu, Nandi
Makueni counties have the highest proportion of SHF at 98.5%, 97.5 and 96.9% respectively. On the
other hand, Baringo, Narok, and Laikipia counties have the lowest proportion of smallholder farmers
at 64.7%, 72.3% and 83.7% respectively.

Roughly 12.8 percent of the small-holder farmers in the 14 pilot counties have access to the pilot
eligible devices. Machakos, Embu, Makueni and Nandi counties have the highest proportion of SHF
with such devices at 43.1%, 24.2%, 21.2% and 19.8% respectively. Narok County did not have any small
holder farmer with access to the hermetic devices.

The major driver for acquisition of the various hermetic devices is their ability to keep off pests without
use of pesticides, as indicated by 77.3% of the surveyed households. The other major benefit is their
ability to maintain grains fresh. Farmers can therefore store grains for longer in the hermetic devices
and sell them later at a profit during the off harvest season. For instance, a farmer who stores maize
to sell at off harvest season could gain approximately KES 23 more per kilogram sold.

Owing to the various perceived benefits, nine out of every ten surveyed households with a hermetic
device are willing to recommend them to other households without them. Key among the reasons
given for endorsing the devices include their durability and ability to keep grains clean and fresh for
long without use of pesticides..

The major barriers to acquisition of the hermetic devices as indicated by the surveyed households
include; their unavailability; unaffordability and uncertainty on their effectiveness.

Recommendations

Based on the survey outcome, the following recommendations are made:

a) There is need to enhance awareness creation of hermetic devices across the pilot counties.
In doing so, farmers need to be sensitized on the existence and grains which can be stored in
such devices.

b) There is need to increase the distribution networks of hermetic devices by, among others,
creating partnerships with local agro-dealers and farmer groups across the counties. This will
contribute to higher penetration of the devices.

c) Sensitize smallholder farmers on the financial and health related benefits of storing grains in
hermetic devices. For instance, such devices can last for at least three years and maintain grains
fresh for long without use of pesticides. Further, they preserve grains for longer thus enabling
farmers to sell their produce during off harvest season at better profits. Manufacturers may
consider using current owners of such devices as campaign ambassadors.
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Table 19: Survey Response Rate

- 403 404 8 40 51 100.0%
- 403 404 8 38 51 100.0%
- 403 401 9 43 55 98.3%
- 403 401 4 20 43 100.0%
- 403 407 5 25 40 99.5%
- 403 403 6 27 40 100.0%
- 403 405 6 30 50 99.3%
- 403 401 6 30 51 100.0%
- 403 404 3 15 39 99.5%
- 403 407 I 36 46 100.0%
- 403 402 5 25 47 99.5%
- 403 402 6 30 48 100.0%
- 403 404 6 29 48 99.8%

5,642 5,647 90 418 656 99.7%
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