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ABSTRACT

Women are unable to capitalize on the benefits of
agriculture because of persistent discrimination
in access to climate-smart agriculture (CSA)
technologies. This study evaluates the impact of CSA,
promoted by the Women Economic Empowerment
through Climate Smart Agriculture (WEE-CSA)
project, on women’s economic empowerment.
This project was implemented between 2020 and
2024 by the United Nations Entity for Gender
Equality and the Empowerment of Women and
the Food and Agriculture Organization of the United
Nations, with funding from the Korea International
Cooperation Agency. The study made use of
baseline data collected in August 2022 and endline
data collected between April and May 2024, tracing
492 randomly selected members of beneficiary
groups and comparison groups in Laikipia, Kitui
and West Pokot counties. A difference-in-difference

model was applied to quantify the impact of the
WEE-CSA project across a range of outcomes,
including adoption of CSA technologies, women'’s
economic empowerment, household income,
household food security and resilience to climate
change. The study finds that the WEE-CSA project
had positive and significant impacts. It led to an
expansion of the area under CSA technologies
and enhanced crop and livestock productivity.
Furthermore, the project led to enhanced food
security and reduced poverty. However, it did not
significantly build the resilience of households. The
study recommends scaling up women’s economic
empowerment projects through expanded access
to extension services and credit, the provision of
climate change information and the strengthening
of resilience components, to reduce the possibility
of gains being undermined by economic shocks.
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INTRODUCTION

Kenya’s efforts to reduce the gender gap and
empower women have been slow to progress but
have shown a positive trend in the last 10 years.
Prompted by the 2010 Constitution of Kenya that
recognized women’s rights as human rights, in
particular their right to dignity and their economic,
social and cultural rights, the Gender Gap Index
score in Kenya increased from 0.69 in 2017 to
0.73 in 2022, although it then slightly declined
in 2023 to 0.71.' The enactment of the 2010
constitution offered an opportunity to increase
women’s economic empowerment and gave rise to
a number of initiatives, including free primary and
day secondary education, the Women Enterprise
Fund Kenya, the Youth Enterprise Development
Fund, the Uwezo Fund and the National
Government Affirmative Action Fund. Through
these initiatives, Kenya’s aspirations for women'’s
economic empowerment became aligned with the
Sustainable Development Goals, in particular SDG
5, which seeks to achieve gender equality and the
empowerment of all women and girls by ensuring
equal rights to economic resources, property
ownership and financial services; promoting
women’s empowerment through technology; and
adopting and strengthening policies for gender
equality and supporting legislation to enforce these
policies. Furthermore, women’s empowerment is
inscribed in Kenya Vision 2030 and aligned with
Kenya’s economic development plans, including the
Fourth Medium Term Plan (MTP 1V) that grounds
the Bottom-up Economic Transformation Agenda
(BETA). MTP IV and BETA pursue development
in part through a value-chain approach from
production to market, generating added benefits
for women in local communities across the three
counties. Other policies geared towards women’s
economic empowerment include the Kenya
National Adaptation Plan 2015-2030,2 the Climate

Change Act 2016 and the National Climate Change
Action Plan (NCCAP) 2018-2022.2> The NCCAP
2018-2022 offered an activity formulation that
mainstreamed climate change mechanisms and
measures for navigating challenges with the goal
of achieving low-carbon climate-resilient economic
development.

Despite the sustained focus on reducing the gender
gap, Kenya faces a challenging climate change
scenario on its path to sustainable economic
development. Increasing incidences of drought,
erratic rains and floods stand in the way of the
country’s economic and social development.
Incidences of drought slow down economic growth
by causing crop and livestock losses, and population
migration and displacement. These climate-related
challenges are particularly common in the arid and
semi-arid lands (ASALs) of Kenya, which are often
characterized by limited livelihood alternatives and
low adaptive capacity, making them vulnerable to
climate shocks. Households in ASAL areas suffer
from the negative effects of climate change, such
as floods and drought. Drought is the most widely
experienced climate change event in the ASAL
areas of Kenya, leading to food and water shortages
and food price increases. In these areas, the level
of adoption of climate adaptation strategies has
remained low.*

The perpetual adverse effects of climate change on
agricultural production necessitate the promotion
of climate-smart agriculture (CSA) technologies.
This study contributes to the growing volume of
literature connecting CSA and women'’s economic
empowerment. The objective of the study was
to evaluate the impact of the Women Economic
Empowerment through Climate Smart Agriculture
(WEE-CSA) project on the adoption of CSA,

Statista, 2023.
Gok, 2016.

Gok, 2018a.
Kalele et al., 2021.
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women’s economic empowerment, household
income and poverty, and household resilience
to climate change and food insecurity. The rest
of this paper is organized as follows. In section 2,
the WEE-CSA interventions are described, while
section 3 presents a brief literature review. Data
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and descriptive statistics are discussed in section
4, and section 5 presents the impact evaluation
frameworks used and an estimation and discussion
of results. Section 6 presents the study’s conclusions
and recommendations.
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2

THE WEE-CSA PROJECT

The WEE-CSA project was a four-year project funded
by the Korea International Cooperation Agency
and implemented by the United Nations Entity for
Gender Equality and the Empowerment of Women
and the Food and Agriculture Organization of the
United Nations (FAO). Its aim was to promote the
economic empowerment of women through CSA in
Laikipia, Kitui and West Pokot counties. The project
targeted the administrative wards of Athi, Kauwi
and Mutomo in Kitui; Mukogodo East, Tigithi and
Umande in Laikipia; and Batei, Riwo and Suam in
West Pokot.

The project was premised on a theory of change
that assumed the following: (i) If CSA and climate
change adaptation are gender responsive; and (ii) If
women have access to climate-resilient livelihoods,
productive assets, technologies and skills, supported
by enabling social norms and practices; then (iii)
Women and girls affected by climate change will
be empowered to play leadership roles and benefit
from CSA and climate change adaptation efforts;
and (iv) Capacities to adapt to climate change will
be enhanced and women'’s rights and needs will be
at the centre of CSA and climate change adaption
strategies and priorities.

The project was implemented through community
groups and targeted to build their capacity for
CSA and asset transfer. Capacity-building efforts
included those related to agribusiness, financial
literacy, CSA, livestock and range management,
gender advocacy and group dynamics, and
nutrition-sensitive agriculture:

¢ Agribusiness: this training for farmers covered
value-chain concepts, value addition, gross
margins and the suitability of value chains for
local contexts. The training also considered
gender aspects at various points along value
chains. Community groups were also trained
in record-keeping, business planning (inputs
and seasonal calendar, financial planning and

Evaluating the Impact of Climate-Smart Agriculture
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projections, and budgeting and risk assumptions)
and management in line with production,
markets and institutions. With regard to value
addition, community groups were trained on
sorting, grading, packaging, labelling/branding,
transporting fresh produce and livestock
management. For marketing, groups were trained
on how to aggregate and undertake common
sales and bulk input purchases, online/digital
marketing, farm gate sales, and the collection
and use of market information.

Financial literacy: this training sought to inform
farmers about expenditure tracking, raising
capital from various sources, ways of saving
money and investing for the future.

Climate-smart agriculture: this training entailed
educating farmers on the causes of climate
change and the implementation of climate change
practices. Among the most important practices
covered were integrated pest management, the
use of high-quality planting seeds, the use of
organic manure, soil and water conservation,
conservation agriculture, agroforestry, energy
saving, irrigation methods, and the harnessing
and use of solar energy.

Livestock production and range management:
beneficiary groups were introduced to
beekeeping, dairy goat, Dorper sheep, indigenous
chicken, meat goat (Galla goat) and rangeland
management practices. Practices specifically
related to livestock production were feeding,
watering, health management (disease and pest
management), breeding, housing and associated
business opportunities. Training on rangeland
management practices covered, for example,
keeping the appropriate breed and number of
animals (livestock), the correct season for range
use and grazing, and the proper distribution of
livestock across range areas. In addition, groups
were trained in grazing systems and rangeland
improvement practices.



Gender advocacy, group dynamics and
leadership: the gender-related intervention in
the WEE-CSA project entailed training on gender
advocacy, group dynamics and leadership, and
it was directed at the county governments and
associated county departments.

* Gender advocacy: this training informed
county governments about the stages of
advocacy and the integration of CSA into
county climate change action. The stages of
gender advocacy include identifying advocacy
issues, analysing the stakeholders involved
in advocacy efforts, formulating gender
advocacy messaging and tools, identifying
and engaging advocates, and formulating
an advocacy strategy, methods of delivering
the advocacy message and monitoring and
evaluating the strategy. Advocacy training
also aimed to educate the counties on how to
integrate CSA and county climate action into
and the importance of women'’s participation
in the advocacy process.

* Group dynamics: the group dynamics
training aimed to build skills in understanding
different types of groups, the formation of
groups, the rights and duties of elected
members, the different behaviours of groups
members and how they affect the group
activities, techniques for resolving conflicts
and development for group constitution.

* Leadership: training on leadership aimed to
provide county governments and departments

with an understanding of leadership skills and
their importance, and of the importance of
understanding the abilities of team members
and how to motivate them to work together
towards shared goals, emphasizing the need
for women to participate in decision-making
platforms.

* Nutrition-sensitive agriculture: this training
covered several aspects of nutrition-sensitive
agriculture, including food groups, meal planning
and preparation, value addition, food safety,
sanitation and hygiene, and energy-saving
techniques. In addition, groups were trained
in kitchen gardening to enable them to grow
vegetables and boost household nutrition and
benefit financially from the sale of surplus
produce.

The WEE-CSA project came to a close in June
2024, necessitating an evaluation to ascertain its
impacts on the outcomes of interest. Since the
introduction of the WEE-CSA project, no impact
assessment studies have been carried out to verify
whether or not it has delivered on its objectives of
increasing women’s economic empowerment and
improving household food security and resilience
to climate change. Moreover, the impact of the
project on the adoption of CSA technologies has
also not been assessed. This paper attempts to fill
these knowledge gaps by evaluating the impact of
the WEE-CSA project’s implementation on potential
outcomes for farmers in Kenya.
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LITERATURE REVIEW

The threats posed by climate change can be
reduced by increasing adaptive capacity, resilience
and resource use efficiency,® but in ASAL areas the
level of adoption of climate adaptation strategies
has remained low.® Since 2010, following its
introduction by FAO, CSA has increasingly become a
holistic approach used by countries to navigate risks
induced by climate change and has been regarded
as transformative for agricultural production
systems, leading to improved productivity.” It has
offered an opportunity to address food insecurity
and nutrition, resilience to climate change and
greenhouse gas emissions.? In 2013, climate- and
disaster-resilient development was recognized as
essential for the elimination of extreme poverty
and the achievement of shared prosperity by 2030.°
The focus of the World Bank regarding climate
change resilience has been on facilitating the
coordination of stakeholders in the climate change
space and on streamlining climate change into
countries’ development policies, with emphasis
on the adoption of transformative CSA technologies
in agricultural production systems, especially in
developing countries reliant on agricultural sectors
as their main economic drivers.

The adoption of CSA technologies contributes to
building the resilience of smallholder farmers by
enhancing absorptive capacity, adaptive capacity
and transformative capacity,’® leading to increased
agricultural productivity.!* CSA practices that
use, for instance, climate-resilient crop varieties,
conservation agriculture, improved livestock

management and water management systems help
farmers adapt to changing conditions, boosting
productivity and income. FAO!? underscored
the importance of climate-smart technologies
in enhancing agricultural productivity and
consequently household incomes, as well as
sustainability and resilience to the negative
impacts of climate change and food insecurity.
These technologies improve productivity by
conserving water in drought-prone conditions and
positively influence adaptation to climate change
and food security.’®* Thus, increased agricultural
productivity can improve the welfare of households
by increasing their income and strengthening their
food security, by enabling them to produce their
own food.** According to a number of sources,*
the adoption of climate-smart technologies and
practices has far-reaching positive impacts on
agricultural productivity, household income,
food security, resilience to exogenous shocks and
overall welfare. For instance, Ogola and Ouko?®
show that the adoption of CSA led to productivity
improvements in Irish potato crops, while the
adoption of drought-tolerant crops enhanced
household income and improved household asset
accumulation. The adoption of CSA technologies
such as stress-tolerant crop varieties (e.g. beans,
pigeon peas, cowpeas, maize and sorghum)
and resilient livestock breeds (e.g. Red Maasai
sheep and Galla goats) has positive effects on
dietary diversity and reducing food insufficiency
in households.'” In addition to benefits related to
crop productivity, the adoption of CSA technologies

Lipper et al., 2014.
Kalele et al., 2021.
Lipper et al., 2014.
Chakraborty et al., 2023.
9 World Bank, 2013.

10 Negera et al., 2022; OECD, 2014; Oxfam, 2017, 2018; Rivera and Ubels, 2022; Teklu et al., 2023; World Bank, 2017, 2018.

11  Challinor et al., 2014; Porter et al., 2014.

12 FAO, 2021.

13 Bachaetal., 2010.

14  Makate et al., 2016; and Sani and Kemaw, 2019.

15 Abegunde et al., 2022; Ahmed et al., 2023; Geffersa, 2023; Hongyun et al., 2024; Hussein and Toru, 2024; Mujeyi et al.,

and Ouko, 2021; Tilahun et al., 2023; Were et al., 2016.
16  Ogola and Ouko, 2021.
17 Radeny et al., 2022.

2021; Ogada et al., 2020; Ogola
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improves soil nitrogen, soil fertility and soil
biodiversity and reduces soil erosion and water
pollution, which in turn boost food production,
income and households’ ability to adapt.?®

The adoption of CSA is determined by a number
of socioeconomic factors, including the education
level of the farmer,? which can be affected
by access to extension services®® (extension
service agents are front-line technical experts in
whom farmers develop trust, facilitating an easy
connection for training); credit constraints;* and
access to credit.?? Access to credit, savings and
income stimulate the adoption of CSA technologies
such as those related to livestock breeds, short-
term investments such as fertilizers and seeds,
and long-term investments in fixed inputs such
as equipment which pose a significant barrier to
adoption. Closely related to the costs of initial
investments. Areas with access to information on
CSA technologies and climate change,” as well as
access to markets where produce can be sold,*
have relatively high rates of CSA adoption. Farmers
with access to information are likely to be fast in
adopting technologies, as they can easily identify
the context and the most suitable technologies for
their purposes, while market access is a key pull
factor in encouraging the adoption of productivity-
enhancing technologies. Other factors that
influence the adoption of CSA include those related
to land area and ownership.?® Often, land-intensive
CSA technologies such as terraces and land ripping
are adopted by households with large areas of land.
Adoption is also influenced by biophysical factors,
such as rainfall variability,?® pointing to the use of
CSA practices as an adaptation strategy to mitigate
the negative effects of variability and delayed
rainfall. Other factors such as the organic carbon

content of soil, food security status, mean monthly
precipitation and mean monthly temperature also
influence the adoption of CSA.%

In addition, gender influences CSA adoption.?®
Although studies differ in their findings on the
impact of gender on adoption of CSA (Musafiri
et al.*® found that women-headed households
in western Kenya had higher adoption of CSA,
while Negera et al.?° obtained contrary findings in
Ethiopia), it is evident that intragender aspects are
important in agricultural productivity. Intragender
aspects that influence the adoption of technologies
include the level of education and source of
income.?* Women with a stable source of income
can easily meet the initial costs of technology
investments. The level of adoption of technologies
is higher among less educated farmers because
they are mainly depended on agriculture (crop
and livestock production), while those with a
higher level of education can more easily pursue
alternative livelihoods.

The role of women in enhancing agricultural
productivity and food security cannot be
overemphasized. Gender disparities are rooted in
the patriarchal structure of households in Kenya.
On account of their position and responsibilities
assigned through patriarchal norms, women
and girls disproportionately experience negative
climate change by comparison with men.3? When
women gain more bargaining power within the
household, they allocate more resources to meeting
the household’s food security goal.?®* However,
intragender aspects influence the adoption of
CSA in different ways. Women and young boys
and girls also experience climate change in a
different way from men. Women take on the bulk

18 Ng’ang’aetal., 2017.

19 Andatietal., 2022; Diro et al., 2022; Geda et al., 2024; Mwikamba et al., 2024; Mwungu et al., 2018; Ndung’u et al., 2023.

20 Andati et al., 2022; Arslan et al., 2014; Ndung'u et al., 2023.
21 Gedaetal., 2024; Mulwa et al., 2017; Ndung'u et al., 2023.

22 Andati et al., 2022; Geda et al., 2024; Gikonyo et al., 2022; Teklu et al., 2023; van Asseldonk et al., 2024.

23 Adeola et al., 2024; Mulwa et al., 2017.

24  Andati et al., 2022; Geda et al., 2024; Ndung'u et al., 2023.
25 Andati et al., 2022; Ndung’u et al., 2023.
26 Arslan et al.,, 2014.

27 Mwungu et al., 2024.

28 Andati et al., 2022; Mwikamba et al., 2024.
29 Musafiri et al., 2022.

30 Negeraetal., 2022.

31 Antwietal., 2023.

32 UNDP, 2020.

33 Adeolaetal., 2024.
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of agricultural production and contributing to
consumption at the household level but earn a
small fraction of the proceeds from their work.®*
Their contribution to economic development goes
unrecognized, underpaid or unpaid entirely. Most
women work in the informal sectors, whether in
rural or urban settings, and constitute majority
who are low income. Wage gaps are evident, with
women earning almost 32 per cent less than men®
in the formal sectors. Such disparities contribute
to the high incidence of poverty among women-
headed households compared with male-headed
households.

CSA is closely related to women’s economic
empowerment. Increased access to and use of
climate-smart technologies have led to increased
productivity and coupled with enhanced access
to markets, increased incomes. Negative climate
change impacts impair women’s economic
empowerment and thus perpetuate gender
disparities, ultimately impairing Kenya’s overall
economic development. The patriarchal structure
of the family burdens women and girls with
responsibility for livelihood production and
securing water, food and fuel for cooking, while

also caring for the young, elderly and those living
with disabilities. Moreover, the gender disparity
gap is sustained by the fact that women have
less education and poorer access to financial
services and information than men, and are not
involved in the political, community and household
decision-making processes that determine their
access to, and control and utilization of, resources,
all of which widen the gender inequality gap
and render them more vulnerable to climate
change. Development goals could be successfully
achieved if CSA design and implementation
took account of gender and social inequalities.3®
However, women face limited access to economic
opportunities and the burgeoning effects of climate
change widen the gender inequality gap further,
justifying interventions centred on climate-smart
technologies. Evidence shows that gender gaps
in CSA are driven by policy, legislation, financial
resources, social and cultural taboos, and technical
determinants such as climate information access.*’
Increased adoption of CSA by women can be
incentivized by focusing on issues of power, asset
and resource allocation, leadership, agency and
empowerment.®

34  GokK, 2018b.

35 Omayo, 2021; World Economic Forum, 2015.
36 Chakraborty et al., 2023.

37 Boudalia et al., 2024.

38 Chakraborty et al., 2023.
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DATA AND DESCRIPTIVE

STATISTICS

4.1 Sampling and data collection

The data used in this paper were collected during
the final evaluation of the WEE-CSA project
between April and May 2024. Prior to this endline
survey, a baseline survey had been conducted in
August 2022 from beneficiary and comparison
samples. The comparison sample was identified
from neighbouring administrative wards with
similar agroecological characteristics and at a
sufficient distance to limit information-sharing. The
survey collected data from members of beneficiary
and comparison groups identified during the
baseline survey conducted in August 2022. The
survey respondents, who were members of groups
through which the project was implemented, were
randomly sampled from a list provided by the

project offices in the three target counties, namely
Kitui, Laikipia and West Pokot.

In the baseline survey, a total of 613 members were
randomly identified from both beneficiary and
comparison groups and interviewed. The endline
survey collected data from 517 households (Table
1), of which 492 were matched to the baseline
sample, meaning that the rate of attrition (untraced
baseline sample) was 19 per cent. This attrition
resulted from untraceable members, death, fallout
from groups and migration due to security-related
issues (which affected, for example, the Oleratia
group in Mukogodo East, Laikipia).
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Table 1
Sample distribution — baseline and endline samples

Baseline sample Endline sample

Comparison | Beneficiaries Comparison | Beneficiaries
Athi 35 35 31 31
Kauw’i 72 72 53 53
Mutomo 30 30 26 26
Kitui Ikutha 19 19 18 18
Kanziko 20 20 16 16
Kmiomn‘g:/ 30 30 23 23
Subtotal 69 137 206 57 110 167
Batei 35 35 33 33
Riwo 37 37 35 35
Suam 23 23 17 17
West Pokot | Chepararia 38 38 32 32
Kapenguria 17 17 17 17
Kodich 25 25 22 22
Subtotal 80 95 175 71 85 156
Nanyuki 23 23 17 17
Thingithu 43 43 39 39
aikioi M”kEc’ar;f°d° 93 93 83 83
Tigithi 36 36 25 25
Umande 37 37 30 30
Subtotal 66 166 232 56 138 194
Ig:::olzg 215 398 613 184 333 517
Unmatched 19 7
Matched cases 166 326 492
Attrition rate 23% 18% 19%
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4.2 Descriptive analyses

Before discussing the estimation of impact, we
explore the trends in outcome variables of interest,
specifically areas under CSA, productivity in selected
value chains, household income and poverty, food
security, women’s economic empowerment and
household resilience. The proportion of farmers
(N =326) using CSA increased marginally over the
period of implementation from 70 per centin 2020
to 73 per cent in 2024, with the number of crops
and livestock practices utilized by farmers increasing
from six to nine. With the increase in the proportion
of farmers using CSA and in the number of CSA
practices being utilized, the average area (in ha) per
household under CSA increased from 0.22 to 0.34
ha, a 51 per cent increase, among the beneficiaries
of the project between 2020 and 2024. However,
the changes realized in the area under CSA varied
from county to county, with a decrease observed
in Laikipia. A disaggregation of data on the areas
under CSA technology shows that the use of a
number of practices declined in the areas in which
they were being implemented. In Laikipia county,
the use of six technologies — zai pits, sunken beds,
moist beds, tree vegetation, drip irrigation and
water pans —declined in terms of hectarage. In Kitui
county, the use of two technologies — grass strips
and water pans — declined in terms of hectarage.
In West Pokot, the use of three technologies — zai
pits, sunken beds and moist beds — declined. Such
declines could be attributed to several factors. First,
a change of implementing partners in the middle
of the implementation period may have affected
efforts to build the capacity of the groups to adopt
CSA technologies and practices. Second, the area
of land belonging to each household in Laikipia is
relatively small (2.2 acres) compared with Kitui (7
acres) and West Pokot (6.2 acres). Third, thereis a
high and positive correlation between the acreage
under CSA and the acreage cultivated or owned
by the household. With households owning small
pieces of land, room for expansion is limited. On
the other hand, the area under CSA decreased for
the comparison group, although marginally, from
0.17 to 0.15 ha, a 12 per cent decline. The total
area under CSA increased by 51 per cent, from
73 ha for the baseline sample to 110 ha for the
endline sample, reflecting increasing adoption of

CSA practices, especially those that require land.

Over the four years of WEE-CSA project
implementation, bean production increased from
0.2 to 0.4 ton/ha, green grams from 0.26 to 0.39
ton/ha and vegetables from 3.4 to 5.8 ton/ha. The
average number of chickens owned per household
increased from 32 in 2020 to 232 in 2024, while the
average number of dairy goats increased from 3 to
10 per household and meat goats from 11 to 18.
Honey production increased from 11 kg per beehive
per year in 2020 to 12 kg per beehive per year in
2023. On the other hand, Dorper sheep and milk
productivity declined over the project period. One
of the reasons identified for this from focus group
discussions was that of adaptation to the climate
once the Dorper sheep were handed over to the
groups, coupled with limited veterinary support
at times. A few of the Dorper sheep given to the
groups died. With regard to milk production from
dairy goats, declines in productivity reflect issues
related to seasonality and adaptation as well as
the delayed delivery of dairy goats provided by the
project; at the time of evaluation, most of the dairy
goats had not yet begun to yield milk.

Between 2020 and 2024, annual income per
household increased by 36 per cent, from KES
92,543 (USD 718) to KES 131,790 (USD 1,014). An
estimated 62 per cent reported a positive income
increase between the baseline and endline surveys.
However, there were variations across the counties.
In Kitui, while the proportion of households that
generated income from crops marginally increased,
the proportion generating income from livestock
and casual employment declined drastically, with
other sources such as rent, social security and
remittances not contributing to income by the end
of the project implementation period. This suggests
that options for income sources are dwindling in
Kitui. Although no data were captured on amount
of income by source, the decline in the proportion
of those earning income from livestock outweighed
the gains in income from crops and hence there
was a decline in absolute income in Kitui county.
The increase in average household income was
higher than that of the comparison group, whose
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income increased by 19 per cent over the project
period. The value chain supported by the WEE-CSA
project contributed 43 per cent of the beneficiaries’
average annual household income compared with
31 per cent for the comparison group. Comparing
persons living with and without disabilities, a
greater increase in annual household income was
realized in households with members living with
disabilities, where income increased by 52 per cent
KES 90,038 (USD 692) to KES 130,447 (USD 1,022)
compared with 33 per cent KES 93,029 (USD 716)
to KES 131,598 (USD 1,012) for households without
members living with disabilities.

Households were asked about their annual
expenditure on basic household needs, including
food, health care, school supplies, rent, inputs
of production, payment of loans and savings. A
comparison between baseline and endline results
reveals that the decline in income in Kitui led to
a decline in expenditure on food items, but there
was an increase in expenditure across all the other
basic items. Household income and expenditure
are closely linked in a positive relationship. The
decline in household income, estimated at 29
per cent based on baseline and endline surveys,
triggered a decline in food expenditure amounting
to 53 per cent in Kitui. In Laikipia and West Pokot,
an increase in annual household income led to
an increase in expenditure across all items. The
total annual expenditure based on the above basic
expenditures was estimated at KES 113,729 (USD
927) for the non-beneficiaries and KES 81,350 (USD
663) for beneficiaries at the time of the endline
survey. As with average annual income, spending
was lower among the beneficiaries than among
the non-beneficiaries.

Using expenditure as a measure to estimate the
poverty incidence, the evaluation found that, on
average, the poverty incidence declined between
2020 and 2024 in the project area, with the
proportion of households who spend above KES
3,252 (USD 0.83, based on an exchange rate of USD
1:KES 130, which is far lower than the USD 1.25
poverty threshold) increasing from 7 to 11 per cent.
However, in Kitui, using expenditure to measure
poverty incidence suggests that the poverty
incidence increased between 2020 and 2024,

Evaluating the Impact of Climate-Smart Agriculture
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because household spending on food declined,
thus bringing them down the expenditure scale,
unlike in the other counties, and resulting in an
increase in the proportion of households whose
monthly expenditure was below the poverty cut-
off. This was the case for both beneficiary and
comparison groups. A higher rate of poverty decline
was realized in households with members living
with disabilities than those without in Kitui. The
decline in food expenditure may, however, have
been caused by households purchasing less given
the good harvest, which may have resulted from
the good rainfall season. The expenditure measure
does not account for food consumption from a
household’s own production, and so there is a risk
of mistakenly classifying households as poor if they
do not exhibit monetary expenditures.

In the ASALs, food insecurity is a perennial menace
driven by drought and other concomitant shocks
such as those affecting markets. The counties
selected for the WEE-CSA project are prone to
food insecurity. They are arid or semi-arid and
characterized by small-scale farming. Drought and
food insecurity are positively correlated and co-
occur. A comparison of Food Insecurity Experience
Scale (FIES) scores between baseline and endline
samples reveals a change in the status of food
insecurity over the period of WEE-CSA project
implementation. The proportion of households
experiencing both severe and moderate food
insecurity declined from 83 to 65 per cent, and
those in the severe category declined from 66
to 42 per cent. The improvement in experience
of food security was reflected in the increase
from 17 to 23 per cent in the proportion of
households experiencing moderate food insecurity
and the increase from 18 to 35 per cent in the
proportion experiencing mild food insecurity. For
the comparison group, which did not have these
interventions, there were no significant changes in
food security over the same period (i.e. the project
implementation period between 2020 and 2024).
The rates of food insecurity experienced declined
significantly in both households with and without
members living with disabilities.

In addition to the reduction in the rate of food
insecurity experienced, the duration for which



households faced food insecurity declined from an
average of five months within the year in 2020 to
two months within the year in 2024 for the project
beneficiaries, while it declined from four months in
2020 to three months in 2024 for the comparison

group. The decline in the number of months in
which households experienced food insecurity was
significant for both households with members living
with disabilities and those without.

4.3 Household Resilience and Women’s Economic Empowerment Indices

The estimation of the Household Resilience Index
followed Alinovi et al.*® Household resilience is
a latent variable determined by the following
fundamental pillars: social safety nets (SSNs), access
to basic services (ABS), adaptive capacity (AC),
income and food access (IFA) and assets (A). These
pillars of resilience were generated separately, with
different variables being aggregated to compute
each pillar. This index for household resilience was
obtained using a principal component approach
employing the pillars of resilience (Annex 1).

The evaluation used a quantitative measure for
women’s economic empowerment adapted from
the original Women’s Empowerment in Agriculture
Index (WEAI) by Alkire et al.*® The original WEAI
covered five domains: (i) Decisions about
agricultural production; (ii) Access to and decision-
making power regarding productive resources;
(iii) Control over use of income; (iv) Leadership
in the community; and (v) Time allocation. In this
study, the quantitative computation of a women’s
empowerment index considered the following
variables or their composites in relation to women’s
empowerment: the Women’s Decision Index, the
Gender Voice Index, awareness of climate change
and participation in gender policymaking, capacity-
building, participation in markets for the selected
value chains, credit (individual and group) and
land ownership (Annex 2). These domains were
combined using a principal component approach.

Resilience® programming was built within the
adaptive and absorptive capacity as well as
access to assets and infrastructure that confers
basic services to the communities. Although the
project empowered women economically, it failed

to build household resilience and, as such, gains
made on income and food security, as well as on
gender equality, were at risk of being eroded in the
event of exogenous shocks (climate, economic and
market shocks). The computation of the Household
Resilience Index revealed a decline in resilience
between the WEE-CSA project baseline and endline
surveys, with index values declining from 34 to 31
per cent for the beneficiaries and from 40 to 39
per cent for the comparison group. The decline
was slightly greater for families with members
living with disabilities (from 33 to 29 per cent) than
those without members living with disabilities (34
to 31 per cent). The failure of the project to have a
positive impact on resilience can be explained by
the fact that certain assets have not yet started
to yield returns, for two reasons: (i) Most of the
assets distributed (line machines and equipment)
were not linked to entrepreneurial skills and this
delayed delivery; and (ii) Assets such as livestock
took longer than the implementation period of the
project to start producing a yield.

Women’s empowerment, on the other hand,
increased in several aspects. The project improved
women’s economic empowerment, with an
increase in the proportion of households making
decisions jointly and more women participating
in county-level public development forums. In
general, decision-making among the beneficiaries
increasingly shifted towards joint decision-making
between the spouses compared with the outset of
the project. The proportion of households making
decisions jointly or with the woman participating in
the decision-making process increased from 64 to 71
per cent over the period of project implementation.
The proportion of women practising CSA doubled,

39 Alinovi et al., 2010.
40  Alkire et al., 2013.

41 The computation of the Household Resilience Index followed a well-documented process. According to Alinovi et al. (2010), household resilience is a latent
variable determined by the following fundamental pillars: social safety nets (SSN), access to basic services (ABS), adaptive capacity (AC), income and food
access (IFA) and assets (A). These pillars of resilience were generated separately, with different variables being aggregated to compute each pillar, where

R = f(IFA,ABS,ASSN,AC).
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from 8 per cent (n = 288) to 16 per cent (n = 288),
with the proportion of women investing in CSA
increasing from 14 per cent (n = 288) to 20 per
cent (n = 287) over the implementation period.
Similarly, the proportion of women participating in
climate change action more than doubled, from 11
per cent (n=162)in 2020 to 28 per cent (n=219) in
2024. Moreover, the proportion of those engaged
in agroenterprises also increased, from 45 per cent
(n=288) in 2020 to 59 per cent (n = 287) in 2024.

The index of shows that the project effectively
empowered women in the Kitui and Laikipia counties
but not in West Pokot. A factor combination index
used to measure women’s empowerment increased
from 0.12 to 0.19 units (36 per cent, n =326) for the
project beneficiaries and was higher than that of

the comparison group, which increased from 0.09
to 0.11 (19 per cent, n = 166) between 2020 and
2024. In West Pokot County, however, evidence
from the examination of practices that prevent
women from being empowered more so than in
other counties suggests that cultural attitudes
and perceptions and limited access to land and
capital were among the most important barriers
to women’s economic empowerment in West
Pokot. The increase in the index values showed an
enhanced position for women in decision-making
and participation in community and government
development activities as well as in markets. In
households with members living with disabilities,
empowerment increased at a faster rate than in
households where there were no members living
with disabilities.

4.4 Other projects related to the WEE-CSA project in the areas of implementation

Heterogeneity between the beneficiary and control
groups has caused shifts in the time trends and
affected the magnitude of the project’s impacts.
To address these challenges, demographic or
individual-level variables were included in index
estimation, to condition the variance of the
regression coefficient estimates.** One of the effects
that needed to be excluded from the estimates
was the effect of other projects or programmes
that may have been implemented over the same
period. Notably, among the baseline samples, an
estimated proportion of some beneficiaries and
comparison group members reported participation
in other similar programmes, including the Kenya
Climate Smart Agriculture Project (KCSAP) and
National Agricultural and Rural Inclusive Growth
Project, both of which had CSA components and/or
dealt with the same value chains. Moreover, other
programmes were also implemented concurrently
with the WEE-CSA project.

In total, 27 per cent of the beneficiaries and 16 per
cent of the comparison group members reported
participating in other similar programmes in the
endline survey. Between the baseline and endline
surveys, the proportion of respondents who
reported having participated in another related

programme increased from 8 to 12 per cent in
West Pokot County, from 6 to 12 per cent in Laikipia
county and, most notably, from 4 to 46 per cent
in Kitui county. KCSAP was the programme with
most participants. World Vision Kenya, Adventist
Development and Relief Agency, Christian Aid,
Caritas, Action Aid Kenya, German Agro Action
and the respective county governments also
implemented programmes related to the WEE-
CSA project. The effects of these programmes
overcrowd the estimation of the impact and
may lead to overestimation of the magnitude
of the impact of the WEE-CSA project. To limit
these effects, a dummy (assigned 1 if respondent
engaged in other programmes and 0 otherwise)
was included as a covariate.

The three counties in which the programme was
implemented vary in several ways, including
in agroecological and biophysical factors and
structural factors such as distance to basic social
amenities, for example water points, schools, health
service centres and governance. For instance, the
decisions made by government vary across counties
in terms of allocations and activities related to
the WEE-CSA project. In Kitui county, extension
officers were seconded to the project and their

42 Angrist and Pischke, 2009, Chaps. 2 and 5; Wooldridge, 2012, Chaps. 6 and 13.
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county deliverables were harmonized with those of
the WEE-CSA project, giving a stronger advantage
and focus on implementation. In Laikipia, the
implementing partners had to be changed due to
the unsatisfactory model of delivery. It is notable
that allimplementing partners had different models

for implementing the project across the three
counties, as previously indicated, and therefore
this may have contributed to the differences
observed across the counties. The effects of other
programmes will be addressed in the quantitative
estimation in the sections that follow.
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5

IMPACT OF THE WEE-CSA

PROJECT ON WOMEN’S ECONOMIC

EMPOWERMENT, AGRICULTURAL

PRODUCTIVITY, INCOME, POVERTY

AND RESILIENCE

Although there were notable changes in the WEE-
CSA project’s outcome variables of interest, the
changes observed between the baseline and
endline samples or between the beneficiary and
comparison groups could not be attributed to

5.1 Evaluation framework

the project. In the next section, the development
of a difference-in-difference (DiD) framework to
estimate the impact of the WEE-CSA project on
the outcomes of interest is described.

The potential outcome, y, between treated and non-treated subjects, i, of a programme is represented

as follows:*

y = BXi + vl + ¢

Where Y is the outcome of interest, for example
the area under CSA, productivity in the targeted
value chains, household income, poverty, women’s
economic empowerment, food security (measured
through (FIES)) and household resilience to climate

shocks and food insecurity. Xi represents the
demographic characteristics of the participants and

non-participants in the project. [ denotes the
participation and non-participation of the
individuals of interest in the WEE-CSA project. We
hypothesize that adoption of CSA practices and
technologies will positively influence agricultural
productivity, women’s economic empowerment,
household income and poverty, food security and

household resilience. As such, Y captures partial

(1)

effects of the household uptake of WEE-CSA
interventions, which aim to influence the adoption
of CSA technologies and the other outcomes. The
hypothesis is that the interventions of the WEE-CSA
project would have impacts on these outcomes,
for instance by enhancing women’s economic
empowerment, food security status, income and
poverty position, and household resilience to
climate shocks and food insecurity.

However, the estimation of the partial effects of
the programme is fraught with challenges related
to self-selection into and the placement of the
programme.* Programmes are often placed based
on the needs of the population, with individuals
self-selecting themselves into the programme.

43 Heckman and Vytlacil, 2001, 2005; Khandker et al., 2009; Maddala, 1983.

44 Khandker et al., 2009.
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Placement and self-selection are associated with
observed and unobserved factors or both.* The

implication is that the error term (€i) contains
elements that are related to the project intervention
(I), such that ordinary least squares estimator
results bias estimates because COV(1,€) # 0 The
main challenge in estimating Equation 1 is thus
related to taking into account the selection bias
created by the placement of and self-selection into
the WEE-CSA project.

In this study, where baseline and endline data are
available for both beneficiary and comparison

5.1.1 The difference-in-difference method

groups, the DiD method becomes an appropriate
technique for evaluating the impact of WEE-CSA
interventions on the outcomes of interest, including
agricultural productivity, household income and
food security, and household resilience to climate
change and food insecurity. The DiD methods
assume that unobserved selection is present and
that it is time invariant. The beneficiary effect is
assessed by measuring the difference in potential
outcomes across beneficiary and non-beneficiary
groups of farmers before and after the introduction
and implementation of WEE-CSA interventions.

In line with Khandker et al.,* the DiD method was conceptualized between the project beneficiary and
non-beneficiary groups and over baseline and endline data as shown in Equation 2:

DiD impact =

(Ys = 1)
Beneficiaries

(Y3 — 1)
Comparison

(2)

Equation 1 was transformed into an estimable regression framework as follows:

Yie = Bo + Bit + Pol; + Bslit + py (3)

WhereY;;is the outcome of interest, which, in this
case, is agricultural productivity, and f3;
represents the impact of the WEE-CSA

interventions and concerns all outcomes of interest
of the project, including increases in the area under
CSA technologies, food security, household
resilience to climate change and food insecurity,
women’s economic empowerment and household
income. In this case, I; = 1is used for the WEE-

CSA beneficiaries and i =0 is used for the
comparison group; t = 0 before intervention
(baseline) and t = 1 after the intervention
(endline); and Yit is a random term with zero mean
and constant variance. From Equation 3, the
empirical estimable equation aligned to DiD from
Equation 1 is set up as follows:

Yit = Po + Pitime + P,Intervention; + Ps(Intervention x time) + y;X;; + Wi (4)

Where the parameters and variables in Equation 4 represent the following:

. Uis the index of the households sampled, J is
the jth variable and t denotes time.

o Yie is the WEE-CSA outcome variable, for example
food security, agricultural productivity in various

value chains, household resilience to climate
shocks or poverty.

45  Rosenbaum and Rubin, 1983.
46  Khandker et al., 2009.
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. Interventionis a binary term that is equal to
1 if the respondent benefited from WEE-CSA
interventions and equal to 0 if the respondent
did not benefit (comparison).

. time = 1 denotes the endline time point and
time = 0 denotes the baseline time point.

« Intervention * time represents the interac-
tion between the WEE-CSA interventions and
the time of project intervention (baseline or
endline).

o Xijrepresents time-varying household
characteristics (covariates) specific to individual
respondents to the survey.

b/j is the coefficient of household characteristics.

. Bo represents the group-level time-invariant
effects, for example distinct Y intercepts for each
group (beneficiary and comparison).

o |B1 is the coefficient of the dummy timestep

indicator (to account for difference before

and after) (if change between the times is used,
this falls off).

« Bzis the coefficient of dummy participation in
the project indicator (to account for average
permanent differences between beneficiary and
comparison groups).

o B3is the DID estimate —the parameter of interest.
The average treatment effect concerns the
difference over time of the comparison group
subtracted from the WEE-CSA beneficiaries.

5.1.2 Adjustment for attrition

As mentioned above, attrition (at a rate of 19 per
cent) occurred because respondents had moved
from their original places of residence (due to
conflict, in search of employment or, in pastoral
areas, in search of pasture and water), died or
refused to participate in further interviews or
because respondents could not be traced. The rate
of 19 per cent included cases collected during the
endline that did not match the endline sample.
Attrition is a common occurrence in the collection

Covariates are incorporated in the analysis to
condition the above equations.

o HUit is the random error term, with normal
distribution and constant variance.

This impact evaluation study is based on the
following assumptions:

* The potential outcomes would not have been
different over time between the beneficiary group
and the comparison group if the programme
had not been introduced. This is confirmed by
the graphical tests for parallel trend assumption
based on productivity for beans, bulb onions,
green grams, vegetables, Galla goat (meat goat),
poultry, eggs and honey.

* The selection bias is time invariant, that is,
changes in potential outcome variables —
agricultural productivity (for the targeted value
chains), food security, women’s empowerment
and resilience to climate shocks — due to
the intervention are not a function of the
initial conditions that influenced programme
participation.

* No other programmes had been introduced
concurrently and there were no time-persistent
shocks, and comparisons were selected to
minimize information flow that would lead to
contamination of the impact estimation, thus
ensuring that the stable unit treatment value
assumption was held.

of panel or longitudinal data, where the same
households (as well as individuals) are reinterviewed
after an interval. A twofold collection of household
data, that is, the collection of baseline and endline
data, which involved reinterviewing the same
respondents after an interval of implementation,
creates a panel or longitudinal dataset. Panel or
longitudinal data give rise to legitimate concerns
that relate to the extent of sample attrition and
degree to which attrition is non-random.
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Attrition may lead to panel samples that are
seriously deficient for many descriptive and
analytical purposes,* since the loss of respondents
might correlate with individual or household
characteristics in a way that biases the estimate
of the population or behavioural characteristics.
However, evidence from developed and developing
countries shows that attrition does not affect
the coefficients of standard variables and is not
a pervasive problem with obtaining consistent
estimates.*®

Although there is evidence that attrition may not be
a pervasive problem,* and recent literature reveals
that attrition rates of less than 22 per cent do not
affect the efficiency of estimates, it is imperative
that tests are undertaken to confirm this, rather
than simply assuming that attrition will not affect
the parameters of interest.

This evaluation used the specification test to assess
if attrition affects the efficiency of the parameters
of interest. The specification test entailed examin-
ing the significance of the lagged outcome variable

on the probability of non-attrition (P(4 = 0y, x,2)

5.1.3 Impact pathway

To establish the pathway by which the WEE-CSA
project created an impact, it was hypothesized that
the adoption of CSA technologies and practices
would influence productivity and lead to the
economic empowerment of women. In turn,
empowered women would participate effectively
in contributing to a household’s income, and the
food security position of the household would be
strengthened as a result.

), where Z (preferably a lagged V) is an auxiliary
variable that is observed for all units but not
included in the X5. Non-significance (acceptance of
null hypothesis for the lagged variable) confirms
the absence of attrition bias in the parameters of
interest. Note that P(A = 1)ifA* = 0 and
P(A = 0)if A" < Qwhere A" = 01x + 8,y + € and

A = 1is an attrition indicator equal to 1 if an ob-
servation is missing (attrition) and equal to O if an
observation is not missing (non-attrition).

Annex 3 presents the results of these specification
tests for attrition bias. The results show that the
lagged outcome variables (variables at baseline)
have no significant effect on the probability of
attrition. All the outcome variables tested show
no significant effect on the probability of attrition.
Thus, the endline analysis is based on the 492
respondents who matched the baseline sample.
These respondents constitute 95 per cent of the
517 reached during the endline assessment. As
previously mentioned, 25 respondents reached
during the endline survey were new respondents
who were not covered in the baseline survey.

The evaluation used the area under CSA technologies
as a proxy for the adoption of technologies in a
system of equations to identify the impact pathway.
The number of months of food shortages is used
to measure the status of household food security,
while women’s economic empowerment is proxied
by the Women’s Empowerment Index to climate
change. The evaluation employed the following
estimation strategy:

A=qay+ aiY + axXq + & (5)
Y =Yoo+ 174+ 71X+ & (6)
W =6y + 614 + 6,X3 + &5 (7)
F = B0+ BiW + BoXy + &4 (8)

47  Thomas et al., 2001.
48  Alderman et al., 2000.
49  Ilbid.
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Where A refers to the adoption of CSA technology
(and is given a value of 1 if a farmer practices or
has put at least some area of farmland under CSA
and 0 otherwise); W is the Women’s Economic
Empowerment Index value, ranging from 0 to 1;
and F represents food security, measured as the
number of months a household faces food

shortages. X1 to X4 are conditional variables that
condition the simultaneous system of equations.
This system of simultaneous equations comprises
dependent variables with mixed specifications —
some are dummy variables and others continuous,
creating endogeneity in the system. For instance,
5.1.4 Estimation results

Table 2 presents values for the average treatment
effect on the treated (ATET) or the quantified
impact of the WEE-CSA interventions on various

outcomes. The estimation was conducted using
the “diff” command in STATA Version 14 software.

Area under climate-smart agriculture. The area
under CSA technologies indicated the intensity
of adoption of the technology and the level of
acceptance and continued use of climate-smart
technologies. The area under CSA increased
on average by 9 per cent (p < 0.05) between
the baseline and endline surveys. The outward
expansion of the area under CSA was driven by
the adoption of zai pits, terraces and vertical
gardens. With the WEE-CSA counties being
susceptible to drought and having limited water
sources, conservation of water through CSA was
an important factor that extended the number of
cropping seasons and reduced the risks associated
with rain-fed agriculture and livestock rearing. The
positive and significant finding that the area under
CSA expanded considerably is thus attributed to
the capacity-building activities conducted as part
of the WEE-CSA project.

farmers could self-select into adoption of CSA
technologies and thus make the equation for A
(Equation 5) endogenous. Similarly, F reveals that
some households are likely to report no months of
food shortages, while others exhibit some months
of food shortages. The food security equation
(Equation 8) exhibits censored data, with some
households having no months of food shortages
and is hence estimated as a tobit model. W, or the
Women’s Empowerment Index, is bounded
between 0 and 1. The simultaneous system is thus
estimated using a conditional mixed process,
following Roodman.*°

Agriculture productivity. There was an average
increase in productivity of 5 per cent (p < 0.05) for
potatoes, a 57 per cent (p < 0.05) increase in poultry
numbers, a 48 per cent (p < 0.1) increase in eggs
per year and a 14 per cent (p < 0.01) increase in
honey production. This implies that the changes in
productivity for potatoes, poultry, eggs and honey
can certainly be attributed to WEE-CSA project
interventions. Productivity in agriculture, especially
for crops, was boosted by the expansion of the
area under CSA. It is notable that the impact of
the WEE-CSA project on green gram productivity
was unexpectedly negative and significant. We
attribute the negative and significant impact on
green gram productivity to measurement error
in farm area planted with green grams and in
production quantities reported by the comparison
group.>! Closer examination of the data revealed
glaring inconsistencies in area (drastic declines)
and production quantities (drastic increase in
production against area under cultivation) reported
during the baseline and endline surveys by the
comparison group. The decline in area reported
in the endline survey by the comparison group led
to productivity being overestimated, demeaning
the gains made by the beneficiary group and hence
indicating that the project had had a negative
impact.

50 Roodman, 2011.

51 The decrease in green grams production was significant. The average area planted with green grams declined by almost 47 per cent (by 1.47 ha from 3.04
ha) per household in the comparison group, far higher than the decline in production in the beneficiary group, which declined by 17 per cent (by 0.39 ha
from 2.26 ha) between the baseline and endline surveys. The increase in green gram production was also reportedly very high in the beneficiary group (from
0.04 to 0.36 tons) compared with the very modest increase reported in the comparison group (from 0.32 to 0.37 tons). This resulted in very high gains in
productivity in comparison group, which outweighed the productivity gains in the beneficiary group.
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Table 2
DiD model results
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Area (ha) under CSA 0.0913** |-0.04 |0.11 0.15 0.04 0.09 0.22 0.13
productivity
Beans (ton/ha) 0.00403 -0.01 0.03 0.01 -0.02 |0.04 0.03 -0.01
Onions (ton/ha) —0.0345 -0.04 |0.00 0.09 0.09 0.00 0.06 0.06
Green grams (ton/ha) —-0.0226* |-0.01 |0.00 0.01 0.01 0.04 0.03 -0.01
Potatoes (ton/ha) 0.0506** |-0.02 |0.02 0.02 0.00 0.01 0.05 0.05
Vegetables (ton/ha) 0.0774* -0.04 |0.06 0.02 -0.04 |0.04 0.07 0.03
Milk (litres/household/
year) 0.0944 -0.09 |0.04 0.11 0.07 0.00 0.16 0.16
Meat goats (No./
household/year) 0.0181 -0.11 |0.18 0.11 -0.07 |0.41 0.36 —0.05
Poultry birds (No./
household/year) 0.570** -0.24 |0.96 0.84 -0.12 |0.86 1.31 0.45
Eggs (No./household/
year) 0.477%* -0.26 |0.67 0.50 -0.17 |0.38 0.69 0.30
Honey (kg/hive/year) 0.136*** |-0.05 |0.02 0.03 0.00 |0.00 0.14 0.14

Poverty (> KES 3,252
spend/month/household) |-0.0694 -0.04 |0.10 0.07 -0.03 |0.21 0.11 -0.10

FIES — mild 0.224*** 1-0.06 |0.28 0.18 -0.11 |0.23 0.35 0.12
FIES — moderate 0.0392 -0.05 |0.12 0.16 0.04 |0.15 0.23 0.08
FIES — severe —-0.263*** |-0.07 |0.60 0.66 0.06 |0.62 0.42 -0.20

FIES — moderate + severe |—0.224*** | —0.06 |0.72 0.83 0.11 0.77 0.65 —-0.12

Household income 0.384** -0.17 |11.23 |11.01 |-0.22 |11.25 11.41 |0.17

Resilience index -0.0216 -0.02 |0.39 0.34 —-0.06 |0.39 0.31 -0.08

Women’s Economic
Empowerment Index 0.0529** |-0.03 |0.09 0.12 0.03 0.11 0.19 0.08

*p <0.1; **p <0.05; ***p <0.01
Note: Productivity for potatoes and milk did not hold for parallel trend assumptions.
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Household income and poverty. The ATET value
is positive and significant for household income.
The project resulted in a 38 per cent increase
in household income between the baseline and
endline surveys. This income was generated by the
sale of surplus produce from increased production
in the value chains targeted. The adoption of CSA
technologies, especially kitchen gardens, resulted
in surplus vegetables that women could sell to
generate some income. Furthermore, cultivating
vegetables enabled households to make savings,
thereby further increasing their income levels.
Closely related to household income is household
poverty. However, despite the WEE-CSA project
leading to an increase in income, it did not lead to
a significant decline in poverty. This implies that
the poverty level of the beneficiaries was so severe
that the increase in income from the project was
insufficient to overcome it.

Women’s economic empowerment. Climate-smart
technologies were used to enhance gender equity.
Adoption of climate-smart technologies led to
increased productivity in agriculture value chains.
With women’s increased participation in the value
chains as producers, farm labourers, processors
or traders, there is the potential for women to
be empowered and contribute to meeting family
expenditure, thereby strengthening their position
in decision-making at the household level. Through
capacity-building in financial literacy, women shifted
from merry-go-round to table banking, where they
could save and borrow money according to need.
These factors enabled women to lower climate risks
through investment in climate-smart technologies,
which led to increased agricultural productivity and
income.

The quantified impact of the WEE-CSA project on
women’s empowerment was found to be positive
and significant, with a 0.053-unit strengthening of
empowerment over the project implementation
period. This positive effect is associated with
the increased participation of women in the
targeted value chains and income accrued from
them. Furthermore, through transfers of assets
such as livestock and machines to enhance
agriculture productivity, the project reduced the
structural barriers and social norm constraints that

impede women from using CSA technologies and
participating in income-generating activities such as
owning assets, land access, agricultural inputs and
social and institutional networks. Capacity-building
in financial literacy and in crop and livestock
husbandry practices could also have played a part
in strengthening women’s empowerment.

Household food security. The use of CSA
technologies implies increased agricultural
productivity and consequently enhanced food
security status. The impact pathway for the WEE-
CSA project to strengthen household food security
was realized through women’s empowerment.
When women gain higher bargaining power at a
household level, they allocate more resources to
ensuring food security. The impact of the WEE-
CSA project on food insecurity was significant (p
< 0.01), reducing the proportion of households
experiencing food insecurity by 26 per cent. On
the same, the programme led to a significant (p <
0.01) by 22%.

The shifts towards improved food security can be
linked to WEE-CSA project interventions, such as
kitchen gardens, which have enhanced access to
vegetables at the household level and generated
income from the surplus produce. Key informant
and focus group discussions confirmed that
their enhanced access to vegetables was thanks
to kitchen gardens. The interventions have also
led to the adoption of climate-smart practices
and drought-tolerant crops such as green grams.
Evidence links adoption of stress-tolerant crops to
improvements in dietary diversity and reductions in
food insufficiency in households. Furthermore, the
higher the threats to food insecurity, the more likely
it is that households will adopt CSA technologies.

Household resilience to food insecurity and
climate change impacts. There is a close link
between climate-smart technologies and household
resilience to climate change and food insecurity.
The WEE-CSA project’s impact on household
resilience was negative but not significantly so.
The WEE-CSA project did not strengthen household
resilience over its period of implementation. This
was attributed to the fact that households were
still in the recovery phase from previous droughts.
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An estimation of the impact of the WEE-CSA
project while controlling for county variation,
participation in programmes related to the WEE-
CSA project, household size (which is an indicator
of the availability of farm labour), age of the
group members and groups living with disabilities
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is presented in Table 3. The results compare
favourably with those obtained when the covariates
are not included and imply that the programme’s
impact was not influenced by factors that differ
between the beneficiary and comparison groups.



SIS OF IMPACT
VAZANES
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6

ANALYSIS OF IMPACT PATHWAYS

6.1 Estimation strategy

To establish the pathway by which the WEE-
CSA project created impact, it is hypothesized
that adoption of CSA technologies and practices
influenced productivity and led to the economic
empowerment of women. Empowered women
contribute effectively in contributing towards
household’s expenditures and thus, the food
security of the household was strengthened.

The evaluation used the area under CSA technologies
as a proxy for the adoption of technologies in a
system of equations to identify the impact pathway.
The number of months of food shortages is used
to measure the status of household food security,
while women’s economic empowerment is proxied
by the Women’s Empowerment Index to climate
change. The evaluation employed the following
estimation strategy:

A= Qo + alY + 0(2X1 + & (5)
Y =y + 114 + 1243 + & (6)
W = 50 + 61A + 62X3 + &3 (7)

F =B+ BW + BXy + &4

Where A refers to the adoption of CSA technology
(and is given a value of 1 if a farmer practices or
has put at least some area of farmland under CSA
and 0 otherwise); W is the Women’s Economic
Empowerment Index value, ranging from 0 to 1;
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(8),

and F represents food security, measured as the
number of months a household faces food

shortages. X110 X4 are conditional variables that
condition the simultaneous system of equations.



Table 3

DiD model results, controlling for heterogeneity

= = s =

I E 'g 2 '8

S S 5 S G

a) . € = IS <

é o 3 o 8 o

- 5 | 5o | & o | B

= © [ " (] Q m Q

< & = o = S - >
Area (ha) under CSA 0.0887*** | —0.03 | 0.38 0.42 0.04 |0.36 0.48 0.13
productivity
Beans (ton/ha) 0.00401 -0.01 |-0.07 |-0.10 |-0.02 |-0.06 —-0.08 |[-0.02
Onions (ton/ha) —0.0342 —0.04 |-0.06 |0.05 0.12 |-0.06 0.02 0.08
Green grams (tons/Ha) —0.0231** |-0.01 |0.04 0.05 0.01 |0.08 0.07 -0.01
Potatoes (ton/ha) 0.0522** |-0.02 |0.08 0.07 —-0.01 |0.07 0.11 0.04
Vegetables (ton/ha) 0.0761* |-0.04 |0.18 0.13 -0.04 |0.16 0.19 0.03
Milk (litres/household/year) |0.0946 -0.09 |-0.42 |-0.37 |0.05 |-0.46 |-0.32 |0.14
x‘:‘;‘; goats (No./household/ | yoe10 | 511 049 045 |-0.04 073 070 |-0.03
Poultry (No./household/year) | 0.580** | —0.23 |1.55 1.40 —-0.15 |1.43 1.86 0.43
Eggs (No./household/year) 0.479* -0.25 |0.47 0.21 -0.25 |0.17 0.40 0.23
Honey (kg/hive/year) 0.135*%** |—0.05 |0.15 |0.15 | 0.00 |0.13 0.27 |0.14
Poverty (>KES 3,252 spend/ | g eos | 904 (075 070 |-0.05 0.85 074 041
month/household)
FIES — mild 0.226*** |-0.06 |0.70 0.57 -0.12 |0.64 0.75 0.11
FIES — moderate 0.0408 -0.05 [0.14 0.18 0.04 |0.17 0.25 0.08
FIES — severe -0.267*** |-0.06 |0.16 0.25 0.08 |0.18 0.00 —0.18
FIES — moderate + severe —0.226*** |—0.06 |0.30 0.43 0.12 |0.36 0.25 -0.11
Months of food shortages —1.538*** |-0.33 |3.70 431 0.60 |2.58 1.64 -0.94
Household income 0.375** -0.17 110.86 |10.65 |-0.21 [10.89 11.06 |0.17
Resilience index —0.018 —-0.02 |0.37 0.32 —0.05 |0.36 0.29 -0.07
Women’s Economic Empow- | heoexx | 003 015 048 0.04 017 026  0.09
erment Index

*p < 0.1; **p < 0.05; ***p < 0.01.
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This system of simultaneous equations comprises
dependent variables with mixed specifications —
some are dummy variables and others continuous,
creating endogeneity in the system. For instance,
farmers could self-select into adoption of CSA
technologies and thus make the equation for A
(Equation 5) endogenous. Similarly, F reveals that
some households are likely to report no months of
6.1.1 Estimation results

To establish the impact pathway for the WEE-CSA
project, the system of simultaneous equations
(Equations 5-8) was estimated using a conditional
mixed process to address endogeneity. Table
4 presents the results of the two-stage least
squares estimation of the simultaneous system of
equations. These results are proof of the theory
of change that sought to empower women
through CSA. Many factors, among them climate
information access, area of land owned, access
to extension information and access to credit,
significantly influence adoption of CSA technologies
and practices. We found that the level of adoption
of CSA technologies had a positive and significant
impact on household income. Household income
positively and significantly strengthened women’s
economic empowerment, which in turn shortened

Table 4

food shortages, while others report some months
of food shortages. The food security equation
(Equation 8) exhibits censored data, with some
households having no months of food shortages and
is hence estimated as a tobit model. W, or Women’s
Empowerment Index, is bounded between 0 and 1.
The simultaneous system is thus estimated using a
conditional mixed process, following Roodman.5?

the number of months households experienced
food shortages. However, access to extension
services surprisingly had a negative and significant
impact. Such a result may be driven by farmers
needing to pay to access extension services.

Ontheotherhand, a 1 percentincrease in household
income results in an increase of 0.41 units in the
Women’s Economic Empowerment Index value.
This implies that the adoption of CSA technologies
has an indirect effect on empowerment through
increases in crop and livestock production. In
this case, access to extension information plays a
positive and significant role in terms of empowering
women through providing information on critical
crop and livestock husbandry practices.

Impact pathway from adopting CSA to women’s economic empowerment

Adoption of CSA | Annual
technologies and | household

practices

Coefficient (P> z)

income

Coefficient (P> z)

No. of months
households have
food shortage

Women'’s
Economic
Empowerment
Climate Change
Index (WEI-CC

Coefficient (P > z) | Coefficient (P > z)

Access to climate change |0.329*** (0.000)
information (1=yes, 0 =

no)

Access to market
information (1 =yes, 0 =

0.186*** (0.009)

no)

52 Roodman, 2011.
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Log land size (acres)

Adoption of CSA
technologies and

practices

0.109*** (0.001)

Annual
household
income

Women'’s
Economic
Empowerment
Climate Change
Index (WEI-CC

No. of months
households have
food shortage

Adoption (has at least
some area of land under
one CSA technology)

0.614** (0.011)

Annual household
income

0.412*** (0.004)

Women’s Economic
Empowerment Index
(WEI-CC)

—1.57*** (0.002)

Persons living with
disabilities (1=yes, 0 =
no)

0.17** (0.017)

Age of head of household | 3.43 (0.370) 4.44 (0.306) —1.73 (0.350) 4.15* (0.073)
(years)

Squared age of —0.38 (0.444) —0.63 (0.260) 0.23 (0.347) —0.56* (0.064)
household head (years)

Log household size —0.42*** (0.004) | 0.36* (0.051) —0.05 (0.372) 0.29*** (0.001)

Access to extension
services (1 = yes, 0 = no)

1.08*** (0.000)

—0.84** (0.016)

0.08* (0.067)

0.15** (0.040)

Access to credit services
(1 =yes, 0 =no)

0.21** (0.022)

0.15 (0.220)

-0.16*** (0.007)

—0.06 (0.241)

Log distance to market | —0.57*** (0.000) 0.48** (0.016) |0.01 (0.841) 0.36*** (0.001)
(km)

Time (0 = baseline, 1 = —0.10 (0.290) 0.28** (0.006) —-0.02 (0.616) —0.41*** (0.000)
endline)

Constant —7.15 (0.329) 2.41 (0.773) -1.07 (0.717) —7.15 (0.107)

*p<0.1; **p <0.05; ***p <0.01.
Note: The numbers in parentheses are p-values.

An increase in the Women’s Empowerment Index
value of one unit shortens the number of months

of food shortages by 1.6 months. This is consistent

with the idea that women play an important role
in ensuring the food security of the household.
It implies that some of the income accrued from

CSA managed by women is allocated to meeting
household food needs.

Factors such as access to extension services
complement the increase in income by providing
households with skills and training in techniques
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in production. However, the purpose of credit
access, although significant, affects food security
negatively, especially if interest rates are high, by
eroding the income gains from CSA adoption. The
gains from CSA adoption are dependent on market
prices, so, to confer benefits to the adopters,
market price increases must be higher than the
interest rate of loans.

One notable aspect of the above pertains to the
consideration of group members either with or with
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family members living with disabilities. The effect
of the variable representing disability is 0.17 and is
significant. This reveals that group members living
with disabilities or with family members living with
disabilities saw greater gains than other members.
These results confirm the findings from discussions
among focus groups consisting of members
living with disabilities, which demonstrate the
commitment and enthusiasm of such groups in
relation to the goals of the WEE-CSA project.



CONCLUSIONS AND

RECOMMENDATIONS
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7

CONCLUSIONS AND

RECOMMENDATIONS

This study used baseline data collected in 2022 and
endline data collected from a random sample of 492
members of beneficiary and comparison groups.
The study employed a DiD model to evaluate the
impact of WEE-CSA interventions on agricultural
productivity, women’s economic empowerment
and household resilience to climate change and
food insecurity. The project promoted the adoption
of CSA practices and technologies for crop and
livestock production.

The study found varying effects of the adoption
of CSA across a range of project outcomes.
First, the study found that the project led to an
increase in the proportion of farmers utilizing
CSA technologies, from 70 to 73 per cent, while
the area under CSA increased from 0.22 ha to
0.33 ha per household between baseline and
endline data collection. Second, the expansion of
the area under CSA, with technologies including
those that hold water and moisture (zai pits,
sunken beds, moist beds, water pans, storage
tanks, semicircular ponds, farm ponds and shallow
wells), had a positive impact on crop and livestock
productivity in targeted value chains (beans,
onions, fodder, green grams, potatoes, dairy goats,
vegetables, dairy goat milk, Dorper sheep, Galla
(meat) goats, poultry, eggs and honey), women'’s
economic empowerment, household income,
poverty, food security and household resilience
to climate change. Third, food security improved,
with the proportion of households experiencing
severe food insecurity declining, although those
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experiencing mild food insecurity increased.
Fourth, the WEE-CSA project empowered women
economically, leading to gender transformation
in the communities that participated. Through
gender advocacy and mainstreaming, women were
economically empowered to voice the challenges
they face. Capacity-building in leadership through
project interventions encouraged and empowered
women to participate in discussions about their
development pathways through public participation
forums hosted by the counties. Through these
forums, women voiced their development needs,
which were factored into the county development
agendas. Moreover, increased access to extension
services, market information, climate change
information and credit had a positive influence
on the adoption of CSA technologies. However,
the project did not strengthen the resilience of
households to climate change and food insecurity,
and the gains that were made may easily be eroded.

Scaling up the adoption of CSA and the economic
empowerment of women will require sustained
efforts to build the capacity of farmers in CSA
techniques; sustained support for accessing
extension services, credit and climate change
information; enhanced market linkages; and the
sustained provision of platforms for women’s
participation in development matters. Moreover,
CSA projects must focus on building household
resilience to economic and climate change shocks
if the gains realized are to be cumulative and
sustained.
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ANNEXES

Annex 1:

Variables used in computation of Household Resilience Index

Resilience pillar

Description of variable

How the variable is measured

Adaptive capacity
(AC)

Education level of head of household
—number of years of schooling (never
attended = 0; primary level = 8; secondary
level = 12; technical level = 15; and
university level = 16)

Years of education

Dependency ratio: the ratio of the total
number of household members below 15

years or above 65 years to the number of Ratio
household members between 15 and 65
years
Number of value chains the household is
Number

practising

Average distance in km to the nearest
market farm or livestock produce can be sold

Calculated as the average distance from
household home to the nearest market by
county.

Distance (km) covered to arrive
at the nearest market centre

Distance in km to the nearest water point —
rainy seasons

Distance (km) covered to arrive
at the nearest water point
during rainy season

Distance in km to the nearest water point —
dry seasons

Distance (km) covered to arrive
at the nearest water point
during dry season

Amount of group credit accessed

Amount

Income diversification

Number of income sources

Social safety nets
(SSNs)

Received cash transfers in the last 12 months

Dummy (1 = yes, 0 = otherwise)

Received food aid in the last 12 months

Dummy (1 = yes, 0 = otherwise)

Remittances

Dummy (1 = yes, 0 = otherwise)

Social security benefits

Dummy (1 = yes, 0 = otherwise)

Social assistance

Dummy (1 = yes, 0 = otherwise)

Member of water harvesting and
conservation group

Dummy (1 = yes, 0 = otherwise)
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Resilience pillar | Description of variable How the variable is measured

Access to basic Has access to safe water sources for Dummy (1 = yes, 0 = otherwise)
services (ABS) domestic consumption

Average distance in km to the nearest
market where they sell the farm or livestock

produce Distance (km) covered to arrive

Calculated as the average distance from el e izt el R

home to the nearest market for households

by county

Distance in km to the nearest water point — Distance (km) covered to arrive

rainy seasons at the nearest water point
during rainy season.

Distance in km to the nearest water point — Distance (km) covered to arrive

dry seasons at the nearest water point

during dry season

Dependency ratio: the ratio of the total
number of household members below 15

years or above 65 years to the number of Ratio

household members between 15 and 65

years

Income diversification Number of income sources
Assets (AST) Size of land (acres) owned by the household | Size of land (acres)

Number of poultry birds (indigenous/ Number

improved kienyeji)
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Annex 2

Variables used in computation of Women’s Economic Empowerment Index

Resilience pillar

Women's
Decision Index

Description of variable

Measuring women'’s participation in at least
one decision-making process regarding
utilization of income from any crops,
livestock and livestock products

The WEE-CSA project targeted the following
value chains: beans, onions, green grams,
potatoes, vegetables, Galla goat, dairy goat,
milk from dairy goats, poultry, eggs and
honey

Responses were categorized based on the
individuals involved in the decision-making
process as follows: 1 = husband, 2 = wife, 3 =
joint (husband and wife), 4 = other male, 5 =
other female)

How the variable is measured

Dummy composite (women'’s
decision =1 or 0)

Number of years of education of the
household head

Number of years

Gender Voice
Index

Women can speak up against cultural
practices that prevent their involvement in
crop production

Dummy (1 = aware, 0 =
otherwise)

Women can speak up against cultural
practices that prevent their involvement in
livestock production

Dummy (1= aware, 0 = otherwise)

Received gender mainstreaming message

Dummy (1 = aware, 0 =
otherwise)
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Resilience pillar | Description of variable How the variable is measured

Aware of challenges to climate change

Dummy (1 = aware, 0 =
otherwise)

Aware of existence of climate change
committee in their locality

Dummy (1 = aware, 0 =
otherwise)

Participation in climate change decision-
making

Dummy (1 = participated, 0 =
otherwise)

Aware of any climate change action policies
developed by the government

Dummy (1 = aware, 0 =
otherwise)

Able to demand that elected leaders are

Awa'reness transparent about how they are discharging
of climate . . . . . .
diEnEand the.lr functions in relation to climate change | Dummy (1 = able, 0 = otherwise)
e action management (e.g. Members of
. County Assemblies, Members of Parliament)
in gender
policymaking Able to access government information on
budgets (information on resources available | Dummy (1 = able, 0 = otherwise)
to their community)
Participation |n. previous year’s (July 20.21— SR (L = PR ), O
June 2022) national government planning .
and budgeting process (public participation) SNSHIES)
Aware of gender policy developed by the Dummy (1 = aware, 0 =
national or county government otherwise)
Participation in the development of the Dummy (1 = participated, 0 =
county gender policy otherwise)
Capacity- Training in leadership and financial Dummy (1 = aware, 0 =
building management skills otherwise)

Participation in
markets for the
selected value
chains

Participation in markets through selling
crops, livestock or livestock products

Dummy (1 = aware, 0 =
otherwise)

Credit
(individual and

group)

Accessed credit as an individual or as part of
a group

Dummy (1 = aware, 0 =
otherwise)

Land ownership

Land ownership through title deed

Area of land owned with title
deed
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