< cogent (o) Teylor & Francis
social . .
sciences Cogent Social Sciences

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/oass20

Determinants of smallholder farmers’ extent of
participation in climate-smart agricultural projects
in Kakamega County, Kenya

Janet Julie Okumu, Kenneth Waluse Sibiko, Phoebe Bwari Mose & Kevin
Okoth Ouko

To cite this article: Janet Julie Okumu, Kenneth Waluse Sibiko, Phoebe Bwari Mose & Kevin
Okoth Ouko (2023) Determinants of smallholder farmers’ extent of participation in climate-
smart agricultural projects in Kakamega County, Kenya, Cogent Social Sciences, 9:1, 2220236,
DOI: 10.1080/23311886.2023.2220236

To link to this article: https://doi.org/10.1080/23311886.2023.2220236

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

@ Published online: 06 Jun 2023.

N
CJ/ Submit your article to this journal &

||I| Article views: 374

A
& View related articles &'

@ View Crossmark data (&

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=0ass20


https://www.tandfonline.com/action/journalInformation?journalCode=oass20
https://www.tandfonline.com/loi/oass20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23311886.2023.2220236
https://doi.org/10.1080/23311886.2023.2220236
https://www.tandfonline.com/action/authorSubmission?journalCode=oass20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=oass20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23311886.2023.2220236
https://www.tandfonline.com/doi/mlt/10.1080/23311886.2023.2220236
http://crossmark.crossref.org/dialog/?doi=10.1080/23311886.2023.2220236&domain=pdf&date_stamp=2023-06-06
http://crossmark.crossref.org/dialog/?doi=10.1080/23311886.2023.2220236&domain=pdf&date_stamp=2023-06-06

Okumu et al., Cogent Social Sciences (2023), 9: 2220236
https://doi.org/10.1080/23311886.2023.2220236

CrossMark

Received: 24 November 2022
Accepted: 29 May 2023

*Corresponding author: Kevin Okoth
Ouko, Department of Agricultural
Economics and Agribusiness
Management, School of Agricultural
and Food Sciences, Jaramogi Oginga
Odinga University of Science and
Technology, Bondo, Kenya

E-mail: kevinkouko@gmail.com

Reviewing editor:

Ana Maria Lopez Narbona, University
of Malaga: Universidad de Malaga,
Spain

Additional information is available at
the end of the article

cogent--0a

<k* cogent

social
sciences

SOCIOLOGY | RESEARCH ARTICLE

Determinants of smallholder farmers’ extent of
participation in climate-smart agricultural
projects in Kakamega County, Kenya

Janet Julie Okumu?, Kenneth Waluse Sibiko?, Phoebe Bwari Mose® and Kevin Okoth Ouko®*

Abstract: Climate-Smart Agriculture (CSA) presents the opportunity to meet the
world increasing food demands in the face of climate variability. In Kenya, CSA has
been promoted as a means of adapting to climate change among Kenyan farmers
under Kenya Climate Smart Agriculture Project (KCSAP) and farmers’ participation is
key. This study, therefore, sought to identify the extent of participation in climate-
smart agricultural projects (CSAPs) in terms of longevity of farmers’ participation in
CSAPs and the number of climate-smart agricultural practices adopted from the
projects by the farmers in Kakamega County, Kenya. Multi-stage sampling techni-
que was employed to collect cross-sectional primary data from 240 project parti-
cipants in Kakamega County, Kenya. Data collected were analyzed using descriptive
statistics and Tobit regression model. Results revealed that farmers’ extent of
participation in CSAPs in terms of both longevity and number of climate-smart
practices adopted from the project was positively and significantly influenced by the
type of project funder and number of climate-smart practices offered by the pro-
jects. The longevity was significantly and negatively influenced by frequency of
extension visits and distance to the market while the number of climate-smart
practices adopted was significantly negatively influenced by distance to the market
and legal land ownership status. The study recommended the need for expansion
and promotion of climate-smart agricultural projects to non-benefiting commu-
nities in order to accelerate economic growth and poverty reduction through part-
nerships between the national and international governments funding agricultural
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projects and closer collaboration with local leaders, extension agents and more
youthful farmers.

Subjects: Agriculture & Environmental Sciences; Sustainable Development; Economics

Keywords: Climate-smart agriculture; participation; extent; projects; Kenya

1. Introduction

The economic growth and efforts to reduce poverty in many nations heavily rely on the agricultural
sector. The effects of climate change on agriculture production are among the top global concerns.
Food insecurity is being addressed through climate-smart agriculture (CSA), which is becoming
widely accepted as a viable solution. CSA offers a unique opportunity to adapt to the effects of
climate change while at the same time mitigating GHG emissions (Abegunde et al., 2019). In order
to improve income levels, food security, and development, CSA focuses on three main objectives:
(1) a sustainable increase in agricultural productivity; (2) adaptation to climate change from
a micro to a macro level; and (3) a reduction or elimination of greenhouse emissions, where
possible (Abegunde et al, 2019). As a result, CSA is more receptive to the accomplishment of
Sustainable Development Goals (SDGs) 2 and 13.

Launching a CSA strategy as part of its development initiatives that aim to simultaneously
achieve food security and sustainable development, Kenya has reacted to the international
demand to reduce and adapt to the consequences of climate change, just like any other country
that is vulnerable to them (Waaswa et al., 2022). The Kenya Climate Smart Agriculture Project
(KCSAP), developed by the Kenyan government and the World Bank to tackle climate change on
smallholder farms in Kenya, is one example of this type of program. KCSAP is being implemented
over a five year period (2017-2022) under the framework of the Agriculture Sector Development
Strategy (ASDS) (2010-2020) and National Climate Change Response Strategy (Symons, 2014). The
project is implemented within five components: Component 1: Upscaling Climate-Smart
Agricultural Practices; Component 2: Strengthening Climate-Smart Agricultural Research and
Seed Systems; Component 3: Supporting Agro-weather, Market, Climate, and Advisory Services;
Component 4: Project Coordination and Management; Component 5: Contingency Emergency
Response. KCSAP will cost a total of USD 279 million with USD 250 million financing from the
World Bank and a Government contribution of USD 29 million.

Farmers’ participation in programmes such as Climate Smart Agricultural Projects (CSAPs) is an
important factor for sustainable agricultural development in rural areas as it is considered neces-
sary to get community support for agricultural development projects (Cole, 2007). Participation in
agricultural projects means empowering farmers and giving them responsibility so that they feel
that they own the projects, which helps in ensuring that the projects are compatible with the local
environment and do not have conflicts with the target group (Nxumalo & Oladele, 2013). Studies
have shown that inclusiveness and active involvement of all stakeholders nurtures a deep sense of
pride and ownership of the joint venture (Kumar, 2002). This active participation also ensures that
the venture can outlive its existence to future generations (Garande & Dagg, 2005). Without
participation, there are obviously no partnerships, no developments, and no program. Therefore,
a lack of participation in the decision to implement an agricultural policy can lead to failure in the
agricultural development (Aref, 2011). Farmers’ participation in agricultural projects has a direct
impact on technological awareness, adoption, poverty, the performance of the agricultural sector,
and the macroeconomy (Etwire et al., 2013). Previous studies (Etwire et al., 2013; Jamilu et al,,
2015; Nahayo et al, 2017; Nxumalo & Oladele, 2013) analyzed factors influencing farmers’
participation in agricultural projects from the viewpoint of farmers participating or otherwise.
The extent of participation has been neglected with only few studies oriented to this angle
(Chesterman et al,, 2019; Ngavara et al,, 2021; Martey et al,, 2014). The extent of participation is
a very crucial factor as it enables one to measure how farmers have been empowered either
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through the number of activities that the farmer undertakes, or the length of time that the farmer
can stay consistent in the project. This gives farmers responsibility as they feel that they own the
projects and thus contribute to the sustainability of the project which is the major goal of setting
up projects by governmental and non-governmental organizations.

In Kenyaq, there is a growing concern about the weak participation of farmers in CSAPs. For example,
in Kakamega County, poverty still persists with 51% of the proportion of people living below the
poverty line (MoALF, 2017) despite the existence of CSAPs which have the potential to reduce the
poverty levels through the adoption of the various practices for increased household income and food
security. Moreover, there is no study conducted so far to assess the determinants of smallholder
farmers’ extent of participation in CSAPs in Kenya. This research went further and assessed the
farmers’ extent of participation in CSAPs. Thus, the specific objective of this study was to determine
socioeconomic and institutional factors influencing farmers’ extent of participation in CSAPs. The study
findings are intended to inform the policy-makers to improve the implementation of CSA practices for
sustainable agricultural production. This study adds to the existing knowledge on agricultural projects
and significantly informs governmental and non-governmental agencies of the crucial areas to focus
on in order to enhance sustainable agricultural development through project implementations.

2. Methodology

2.1. Study area

This study was undertaken in Kakamega County, Kenya (Figure 1) and largely borrows from Okumu
et al. (2021). Kakamega county was purposively selected because it was one of the 24 Counties
where the Kenya Climate Smart Agriculture Project (KCSAP) have been rolled out in Kenya.
Kakamega county is located in Western Kenya and lies between longitudes 34° 32" and 35°
57'30 E of the prime meridian and latitudes 0° 07'30" N and 0° 15" N of the equator.
Administratively, the County has 12 sub-counties namely Ikolomani, Lurambi, Malava,
Navakholo, Shinyalu, Lugari and Likuyani sub counties which covers the central and northern
parts of the county and Matungu, Mumias East, Mumias West, Butere and Khwisero in the southern
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part of the county. According to the County Government of Kakamega (CGOK) Integrated
Development Plan (2018-2022), it covers an approximate area of 3051 km? with a population
density of 1,660,651. This translate to a population density of 554.3/km?. Annual rainfall ranges
between 1250 and 1750 mm with an altitude range between 1240 and 2000 metres above sea
level. Agriculture is the backbone of the County accounting for over 65% of total earnings. The
average farm size is approximately 0.6 ha for small scale farmers while large scale farmers have an
average of 4 ha (CGOK, 2017). According to KNBS (2019), the main food crops in the County include
cereals (maize, sorghum, finger millet and rice), pulses (beans and grams), and roots/tubers
(cassava, sweet and arrowroots). Agriculture employs 80% of the population and is critical to
livelihoods in the Kakamega county. This is significant because poverty levels in county is above
50% (KNBS, 2019). Poverty is one of the critical drivers of vulnerability to climate change risks and
maladaptive practices to CSAPs.

2.2. Research design, sample and sampling technique

This study used cross-sectional research design to collect data. Cross-sectional design allows
data collection at one specific point in time from selected individuals (Kothari, 2004). This
design was relevant to this study as it enabled the researcher to gather data from a pool of
participants with varied characteristics from each sub-county at one point in time within
a short period of time. The multi-stage sampling technique was employed. The Sub County
Agriculture Officers (SCAOs) at the Ministry of Agriculture, Livestock and Fisheries were visited
to obtain the most recent sampling frame of farmers in the sub county. From the provided list
systematic sampling was conducted to select farmers both project participants and non-
participants whereby after the first farmer in the list every fifth farmer was selected.
According to White (2018) a 25% to 30% range for control group is a good compromise,
however minimal losses in statistical power occur when the control size is shrunk to 40%.
This study therefore adopted 37.5% control group size i.e. 144 project non-participants expos-
ing 62.5% of the sample to the treatment (240 project participants). To achieve the sample
size, 20 project participants and 12 project non-participants were to be selected from each of
the 12 sub-counties in Kakamega County. Every selected farmer was then called to confirm
their location and whether they had ever participated in an agricultural project or not. They
were later visited for administration of the questionnaires. A total of 20 project participants
and 12 project non-participants selected sums up to a total of 32 respondents from each sub-
county and 384 farmers in the whole county. In addition, one sub county agriculture officer
was selected from the 12 sub-counties as key informants adding up to a total of 12 key
informants. However, for the purpose of this paper only data from project participants was
used since this a continuation of the study by Okumu et al. (2021).

2.3. Data collection procedure

Primary data were collected electronically on android smartphones and tablets through face-to-
face interviews using a semi-structured questionnaire by a team of trained enumerators.
Information on gender, age, marital status, household size, farm size under agriculture, education
level, legal land ownership status, type of project funders, number of CSA practices adopted,
training, access to credit, frequency of agricultural extension visits and market distance was
gathered to determine socio-demographic and institutional factors influencing farmers’ extent of
participation in climate-smart agriculture projects. All the Ministry of Health guidelines against the
COVID-19 virus were observed by the enumerators. The data obtained were then downloaded from
KoboCollect as Comma-separated values (CSV) files and exported to STATA version 16.0 for
analysis. To check the understandability and validity of the questionnaire before data collection,
a pre-test was carried out. This helped in assessing the ease of respondents’ understanding of the
questions and their appropriateness under the study context. It also helped in refining the ques-
tionnaire making it farmer friendly
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Figure 2. Conceptual
framework.
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2.4. Conceptual framework and variables

One set of the independent variables was socio-demographic and institutional factors influencing
extent of farmers’ participation in agricultural development projects; the effect of gender, age,
household size, farm size under agriculture, education level, legal land ownership status, type of
project funders, number of CSA practices adopted, training, access to credit, frequency of agriculture
extension visits and market distance on longevity of farmers’ participation in agricultural develop-
ment project and number of practices adopted from the project by the farmer while the intervening
variables included Community values- culture, attitudes, customs and traditions (Figure 2).

2.5. Analytical methods

2.5.1. Descriptive statistics
Descriptive statistics was generated using STATA version 16.0 software. Data was analyzed to
generate means and frequencies which gave the description of households in the study sites.

2.5.2. Analytical framework

For this study, the farmers’ extent of participation was measured in terms of how long the farmer
has participated in the climate-smart agricultural projects (longevity) and in terms of the number
of practices that the farmer has adopted from the project. Since the dependent variables, longevity
and number of practices, have a special feature with two outcomes: either equal to zero or positive
numbers of years and equal to zero or positive numbers of practices. The most adequate approach
to apply is the Censored Tobit regression model. The response variable is censored at zero and
therefore the data are censored in the lower tail of the distribution. According to Odah et al.
(2018), a tobit regression model is given by:

Vit = Fxprarrey = 123 oo n (1)
Ye=Ywifye <0 (2)
Yie=Yiif Y'u >0 (3)

Where y;; is the observed variable of interest, and y*;; is the latent variable. The random effects o; and
the error terme;; are assumed to be a;~IN(0,62) andu;~IN(0,s2) respectively and independent of
X1 ... x,Which are gender, age, education level, household dependents farm size under agriculture,
farming experience, legal land ownership status, type of project funders, number of CSA practices
adopted, training, access to credit, frequency of agricultural extension visits, and market distance

variables. g Estimates the maximum likelihood estimation (Amemiya, 1984; Odah et al., 2018).
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Table 1. Variance inflation factor test results for continuous explanatory variables

Variable VIF 1/VIF
Age of the farmer 1.92 0.520
Household size 1.08 0.923
Farm size(in acres) 1.19 0.837
Farming experience(in years) 2.07 0.484
Number of practices offered by 1.07 0.933
project

Frequency of extension services 1.03 0.971
Mean VIF 1.39

2.5.3. Model diagnostic tests

Before conducting the Tobit regression analysis, all the selected independent variables to be used
were checked for the existence of a multicollinearity problem. The Variance Inflation Factor (VIF)
which measures the severity of multicollinearity was used to test the association between con-
tinuous explanatory variables in an ordinary least square (OLS) regression analysis while
a Pearson’s contingency coefficient test (CC), a Chi-square-based measure of association for
categorical data was used for discrete explanatory variables. As shown in Table 1, the VIFs results
indicate that the data had no serious problem of multicollinearity. The mean VIF is 1.39. The VIF of
the explanatory variables ranges from 1.03 to 1.92. The independent variables’ VIF is less than five.
No significant correlations between any of the independent variables were established, ruling out
the possibility of multicollinearity. VIF is calculated using the formula shown in equation 4;

(4)

Where: R? =the coefficient of correlation among explanatory variables and R? of the regression
with the it independent variable as a dependent variable.

Table 2 presents Pearson’s contingent coefficients results for the categorical variables. Results
show that there was no serious association among the categorical variables, as all the contingent
coefficients were less than 1 showing either a strong negative or positive association.

Where: C = Coefficient of contingency
X? = Chi-square random variable
N=Total sample size.

3. Results and discussion

3.1. Descriptive statistics

Gender, age, household size, education level, marital status, land ownership, farm size, farmer
occupation, access to credit, access to agricultural extension services, and frequency of use of
extension services are among the socioeconomic characteristics of the participants that were
collected for this study. Male-headed households made up 60.83% of the sample as compared
to female-headed households, which made up 39.17%. Many of the households interviewed were
headed by men who had a say in the adoption of CSAP programs. The highest levels of education

Page 6 of 16



o
°

&

Okumu et al., Cogent Social Sciences (2023), 9: 2220236

https://doi.org/10.1080/23311886.2023.2220236

cogent--social sciences

000'T €10°0- 190°0- 0710 080°0— 8L0°0 S70°0- 16T°0- Aunod gns
193/0W
0000°1T 9100 8710 1€0°0- 6600 6000 0200 03 3dupIsIg
0000°T £20°0 6S1°0 £90°0 0€00 9LL0- buiuin.g
0000'T 990°0- €010 2900 €€00 $S920D 1Ipai)
uonpdnado
0001 §95°0- GET0- €020 Aiowid
sn1o1s
000°T 0410 18¢0 pupj 0637
000'T 700°0- 19A9] UORDONP3
000'T Jopuan
.:o_ucnzuuo SN1pDls 1°oA97
funod gng 92UDISIp 1D Bujuipay SS920D MpaL) Kipwiid puni anp3 19puan

s3)qpLipA A103pupn]dxa |D31106331DD 104 S}|NSaU 3s9] JUdIDNYSR0d Aduabuluod s,uosinad ‘gz 9)qpL

Page 7 of 16



Okumu et al., Cogent Social Sciences (2023), 9: 2220236 :Kr_' cogent oo SOCial SCieﬂceS
https://doi.org/10.1080/23311886.2023.2220236

Table 3. Categorical Socio-economic characteristics of CSAPs project participants in Kakamega|

County, Kenya

Variable Participants Percentage
(N) (%)

Gender of the farmer Female 94 39.17

Male 146 60.83
Highest Education level of | Non- formal 13 5.42
the farmer

Primary 123 51.25

Secondary 86 35.83

Tertiary 18 7.50
Marital status of the Single 1 0.42
farmer

Married 238 99.17

Widowed 1 0.42
Legal land Ownership Sole Ownership 185 77.08
Status

Family land 54 22.50

Joint Ownership 1 0.42
Primary Occupation of Off-farm income 2 0.83
the farmer

Farm Income 238 99.17
Agricultural credit access | No 190 79.17

Yes 50 20.83
Agricultural Extension No 6 2.50
access

Yes 234 97.50

attained were non-formal, primary, secondary, and tertiary education, with 5.42%, 51.25%,
35.83%, and 7.50%, respectively. The majority of the households had completed primary school.
The ability to adapt in the wake of climate change is increased by formal education (Table 3).

In terms of the farmers’ marital status, a major portion (99.17%) of the chosen sample was
married, with only 0.42% single and 0.42% widowed. Regarding their legal land ownership status,
77.08% of the respondents indicated that they were the only owners of their land and that they
had title deeds, while roughly 22.50% said they lacked such documents. The property on which
they farmed was either rented, owned jointly, or belonged to the family.

With farm income being the primary source of income for 99.17% of respondents and non-farm
income for 0.83%, farming was the majority of respondents’ primary occupation. This demon-
strates that the majority of respondents worked as farmers full-time. Farmers who engage in off-
farm income-generating activities have limited access to extension professionals, which causes
them to know less about intended interventions like CSA initiatives.

In terms of loan availability, 79.17% of people had access to agricultural credit whereas 20.83%
did not. Last but not least, 97.50% of respondents had access to extension services, while 2.50%
did not.

The average age of the farmers was 52.48 years, and they had an average of 21.06 years of

agricultural experience. The average farm size, which includes sole, family, and joint ownership
parcels of land, was 1.75 acres in terms of resource endowments for the uptake of CSAPs (Table &).
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Table 4. Descriptive statistics of continuous socio-demographic and economic variables

Variable Participants Std deviation
Age of the farmer (in years) 52.48 11.04
Household size of the farmer 6.27 2.30
Farm size (in acres) 1.75 1.50
Farming experience (in years) 21.06 9.91
Frequency of Extension services 2.16 1.06

Table 5. Descriptive statistics of extent of farmers’ participation in agricultural projects

N Min Max Mean Std. Dev.
Longevity of 240 0 20 4.71 1.840
participation in
months
Ratio of number 240 .25 1.00 7284 19566
of practices
adopted by

farmer over
total number of
practices
offered by the
projects

Additionally, the findings show that project participants made extension contacts 2.16 times more
frequently.

3.2. Extent of farmers’ participation in agricultural projects

Extent of farmers’ participation was measured in terms of how long the farmer had been
a participant of the agricultural development project (longevity of participation) and the number
of practices that the farmer had adopted from the project out of the total number of practices
offered by the agricultural development projects.

From Table 5, descriptive statistics results on extent of farmers’ participation in terms of long-
evity reveal that the highest number of months that the farmer participated in the projects was 20
months (1 year 8 months) while the minimum was 0 for the non-participants. On average farmers
participated in the projects for a period of about 5 months. This confirms the low participation
levels of farmers in agricultural development projects as most of the projects under study were
running for a period of 5 years. These results are backed up by Ouma (2016) who affirmed that
people’s participation in their own projects had not yet attained the acceptable levels that qualify
to imply full participation

With regard to extent of farmers’ participation in terms of number of practices adopted from the
project, results show a mean ratio of 0.73 indicating that out of the total number of practices
offered by the projects farmers adopted at least 73% of the practices. This illustrates high level of
farmers’ willingness to adopt project interventions. This could be explained by the fact that
partnering with developmental agencies increases benefits accessible to farmers leading to higher
adoption and utilization of agricultural practices (Amudavi, 2007)

3.3. Factors influencing the extent of participation in CSAPs

Farmers’ extent of participation was measured in terms of how long the farmer had been
a participant in the climate-smart project (longevity) and the number of practices that the farmer
had adopted from the climate-smart agricultural projects. The overall significance and fitness of
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the Tobit regression model was checked with the LR values; accordingly, Prob> chi?=0.000
indicates that the independent variables reliably predict the dependent variable (Table 6).

Among the selected socioeconomic and institutional characteristics, The Tobit regression ana-
lysis revealed that the type of project funder (National government or International non-
governmental organization), number of climate-smart practices offered by the project, frequency
of extension visits, and distance to the market are the main variables that had a statistically
significant influence on the longevity of farmers’ participation in climate-smart agricultural prac-
tices. On the other hand, legal land ownership status, type of project funder (National government
or International non-governmental organization), number of climate-smart practices offered by
the project, and distance to the market were the main variables that had a statistically significant
influence on the number of practices adopted by the farmer. Overall, from the results, the type of
project funder, the number of climate-smart practices offered by the project, and distance to the
market influence farmers’ extent of participation in climate-smart agricultural projects both in
terms of longevity and number of practices adopted by the farmer.

The type of project funder (National government or International non-governmental organiza-
tion) had a significant influence on the longevity of farmers’ participation in a project at a 1% level
of significance. The longevity of farmers’ participation in projects funded by international organiza-
tions (German Cooperation) was lower compared to the participation in projects funded by the
national government of Kenya by about 18 months. This could be attributed to trust issues among
participants and project funders. Farmers can rely more on the interventions of the national
government than non-governmental organizations because the participants are familiar with
and have a relationship with the national government implementing agencies like the Ministry of
Agriculture which they can directly sanction in case of poor performance of the adopted practices
or the project at large. On the other hand, Non-governmental organizations have a chain of long
and complex accountability relationships stretching from an international donor through the
national government and implementing agencies to a set of ultimate end users. In addition, its
implementing personnel are highly mobile and do not stay in one location for an extended time.
This might make it difficult for farmers to be uncertain about whom to hold accountable for the
ultimate delivery of goods and services (Winters, 2010). These findings are consistent with those of
Kumar (2002) who states that externally assisted projects in most cases are not sustainable and
fail to continue once donor withdraws their support, particularly funding. Dollar and Levin (2005)
also suggest that a positive relationship exists between national governance quality and project
performance.

Regarding the number of practices adopted by the farmer, the marginal effects at a 10% level of
significance indicate that the number of practices adopted by the farmers from projects funded by
international organizations (Swedish Government) is more compared to the national government
of Kenya by about 37%. This could be explained by the fact that international governments avail
adequately budgeted funds for their projects with legally defined institution frameworks for the
flow of resources. This ensures timely and sufficient injection of funds which complements cost
sharing among farmers and also supports efficient delivery of agricultural extension services and
training during implementation. This enhances a higher adoption of climate-smart practices
among participants (Echeme, 2009). On the other hand, government-funded projects most time
only provide technical assistance to the participants. In case some financial assistance is provided
to farmers then the projects are likely to experience late and insufficient supply of funds as
national governments may shift funds to alternative purposes (Echeme, 2009). According to
(Chandra, 2008) availability of adequate funds has a direct connection with the expeditious
performance of projects. Firms with adequate funds had successfully completion of their projects.
Shiferaw et al. (2009) also concur with these findings by supporting that enabling policies and
programs support play a positive role in stimulating farmers’ investment in the adoption of
sustainable technologies.
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Number of practices offered by the project returned a positive and significant coefficient at 5%
and 10% level of significance for longevity and number of practices adopted by the farmer
respectively. The marginal effects indicate that when a project introduces an additional climate
smart practice, longevity of participation in climate smart projects increases marginally by 2
months whereas the number of practices adopted by the farmer increases by 45%. This suggests
that the more the number of practices offered by the project the more likely it is for farmers to
participate in a project for a longer time and adopt more practices. These results could be
explained by the fact an increment in the number of practices offered by the project significantly
builds the confidence of the farmer in the project hence reducing the perceived risks and uncer-
tainties in their mind. This subsequently influences the number of practices adopted and their
length of participation in the project. According to Rogers (2003) and Wossink & Boonsaeng (2003),
perception is an important prerequisite that determines decisions and actions of farmers in the
course of adopting agricultural technologies or practices. These findings are supported by Amudavi
(2007) who asserted that partnering with developmental agencies increased benefits accessible to
farmers and also promoted collaborative learning leading to higher adoption and utilization of
agricultural practices.

Longevity of farmers’ participation in climate smart agricultural projects was also negatively
influenced with frequency of extension services at 10% level of significance. This implies that an
increment in the frequency of extension agent visits to the farmer lowers the likelihood of farmers
remaining participants of the projects. This could be explained by the fact that regular contact with
extension officers enhances farmers’ knowledge and equips them well with the necessary techni-
ques. This may seem as a good thing but on the other hand it may bear a negative consequence
on the number of years that a farmer would participate in the project. Once a farmer is able to
frequently and easily access information and training on the adopted climate smart practices the
chances of opting out from the project increase. Findings of this study concur with those of
Tologbonse et al. (2013) & Jamilu et al. (2015) who noted frequency of extension contact influ-
enced farmers’ participation in projects. However, there was a contradiction in the results as there
was a positive association between frequency of extension contact and project participation. It is
important to note that the contradiction could be as a result of the different measurement levels
of participation. Whereas this study determined extent of farmers participation in terms of farmers
longevity level of project participation, Tologbonse et al., (2013) used number of agricultural
practices or programmes the participant were engaged in during farming season under study.
Jamilu et al. (2015) on the other hand treated participation as a dummy variable.

Distance to the market had a significant negative effect on longevity of farmers’ participation
in a project and the number of practices adopted at 10% and 5% level of significance
respectively. The results imply that a decrease in the distance to the nearest market by one
kilometer increases the likelihood of a farmer adopting more climate smart practices and
increasing his time of participation in a project. Decreasing the distance from the market
decreases the transportation cost of agricultural inputs and outputs. Adoption of more climate
smart practices from the project will automatically trigger longer participation as an additional
new practice requires access to new knowledge and proper skills. Continued project participa-
tion guarantees extension information, capacity building benefits and even lowered cost inputs.
These findings are in line with Tefera et al. (2016) findings that showed that maize and teff
technology package adoption improved as the households’ residences became closer to market
while the reverse held true for wheat technology package adoption. However, Sithole et al.
(2014) found out that access to the market had no significant influence on the farmers’
participation in irrigation scheme.

Finally, legal land ownership status returned a significantly negative effect on the number of
practices adopted by the farmer at 1 % level of significance. The number of practices adopted by
farmers who did not have title deeds to the land they cultivated on (family land) were less
compared to farmers who had title deeds to their land (sole owners) by about 42%. These result
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could be explained by the fact that lack of tenure security can encourage shortsighted decisions
and irresponsible use of land resources (B. O. Okumu, 2018). This findings are consistent with
Udayakumara et al. (2010) who found that farmers who cultivate land owned by others were less
likely to participate and invest in soil and water conservation projects. These findings are also
backed up by Adusumilli and Wang (2019) whose results show that results show that owners,
irrespective of their length of ownership, are more willing to participate in conservation programs.
These findings however contradicts those of Caswel et al., who found out that ownership of the
surveyed field had less impact on practice adoption, based on the hypothesis that landowners
would be more likely to invest in new practices than renters. However he found out that
Investment in irrigation technologies, which have high initial costs, was more likely for owners
rather than renters, but the difference was small.

4. Conclusion and policy recommendations

The study aimed at determining socioeconomic and institutional factors influencing farmers’
extent of participation in CSAPs in terms of longevity of farmers’ participation and the number of
climate smart agricultural practices adopted from the projects by the farmers. From the censored
Tobit regression results, it can be concluded that the type of project funder (international agencies
or national government), number of agricultural practices offered by the project and distance to
the market are the major influencers of extent of farmers’ participation in agricultural develop-
ment projects. These factors had a significant influence on extent of farmers’ participation both in
terms of longevity of participation and number of practices adopted by the farmer.

Based on the findings of the study, project implementers should embrace partnerships between
the national government and international agencies funding agriculture projects in order to offer
a wide variety of new climate smart agricultural practices and enhance high farmer participation in
terms of both longevity and high practice adoption. Establishment of marketing arrangements
within the projects to bring down transaction costs, bargain for better prices and enforce farmer
trader contracts should also be adopted.
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