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ABSTRACT
The study analyzed the determinants of use of climate-smart practices among arable crop farmers
in Uyo Agricultural Zone, Akwa Ibom State, Nigeria. A multi-stage sampling procedure was
applied to select 123 respondents. Data were collected using questionnaire and analyzed using
simple percentages, mean, standard deviation and the Multinomial Logistic regression analysis.
Findings showed that 30.8% of farmers were within the age bracket of 51-60 years with a mean of
40 years. The result show that 98.4% of the farmers were educated and 49.7% attended secondary
school. Most (83.8%) of the farmers were female with a mean household size of 6 persons.
However, 40.6% of the farmers were experienced with 88.6% engaging in off-farm work. About
76.7% were members of cooperatives and adopted between 5-10 climate-smart practices (90.3%).
Atotal of 17 climate-smart practices were adopted by farmers. These were grouped into four broad
categories. Of these, crop management practices were mostly used (63.8%), followed by field
management practices (51.2%), while farm risk reduction practices and soil conservation practices
accounted for 43.3% and 43.5% respectively. Results of the multinomial logit showed that
educational attainment, age of farmer, household size, extension contact, farm size, credit access,
monthly income, farming experience, marital status and group membership were among the
socioeconomic factors that exerted varying degrees of influences on the choice of different
climate-smart practices adopted by arable crop farmers. Hence, it is recommended that policies
that will increase access to extension services, encourage cooperative membership, boost farm

income, and enhance educational attainment be pursued.
Keywords: Adaptation, Food, Multinomial, Resilience and Sustainable

INTRODUCTION

Agriculture has long been a dominant sector of the Nigerian economy, serving as a major
source of livelihood despite the prominence of oil exploration (Afolayan, 2017; Olomola, 2018;
Food and Agricultural Organization, 2020). However, the sector is facing significant challenges
due to the global impact of climate change, which threatens sustainable food production amidst a
growing population (Okon et al., 2018). The adverse effects of climate change, such as rising
temperatures, sea levels, changes in rainfall patterns, and the emergence of new pests and diseases,
pose new risks to agriculture and food systems globally (Intergovernmental Panel on Climate
Change, 2007; Kehinde et al., 2019; Vermeulen et al., 2013; Brida et al., 2013).

The availability of arable land fluctuates due to human and climatic factors such as
irrigation, deforestation, desertification, and urban sprawl (FAO, 2007). Climate change, defined
by the IPCC (2001) as any change in climate over time due to natural variability or human activity,
is expected to decrease the efficiency and resilience of global agricultural production (Gornall et
al., 2010; Wang et al., 2018; Etim et al., 2019).

The agricultural sector in Nigeria remains the mainstay of rural livelihoods and is highly
weather-dependent, making it particularly susceptible to climate change (Etim et al., 2019; Etim
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and Etim, 2020). African countries are especially vulnerable due to their reliance on rain-fed
agriculture, high poverty levels, low human and physical capital, inequitable land distribution, and
poor infrastructure (Sambo, 2010; Boateng et al., 2017). Farmers are both contributors to and
victims of climate change, with agriculture responsible for significant greenhouse gas emissions
and deforestation (IPCC, 2007; Chakravarty et al., 2012). In developing countries like Nigeria,
unsustainable practices such as slash-and-burn agriculture and over-exploitation of ecosystems
exacerbate soil degradation, decrease productivity, and increase food insecurity (Terdoo and
Adekola, 2014; Garibaldi et al., 2017).

To mitigate these impacts, farmers are encouraged to adopt Climate-Smart Practices (CSP)
that reduce greenhouse gas emissions and build resilience to climate change ( Etim et al., 2019;
Kehinde et al., 2019). Climate-smart agricultural practices, such as zero tillage, inter-cropping,
and agroforestry, aim to sustainably increase productivity and income, adapt to climate change,
and reduce emissions (Bernier et al., 2015; Kehinde et al., 2019). Despite the significant challenges
posed by climate change, agriculture continues to be a crucial sector for rural livelihoods in
Nigeria, highlighting the need for effective climate-smart strategies (Etim et al., 2019; Etim and
Etim, 2020).

The relationship between agriculture and climate change is of increasing interest, with
projections indicating a decrease in agricultural productivity and food security due to climate
change (Emmanuel and Oba, 2019). While agriculture contributes significantly to global
emissions, there is insufficient information regarding the determinants of the adoption of climate-
smart agricultural practices by rural farmers (Wiederkerh et al., 2018). Factors such as farmers'
knowledge, educational level, cultural differences, resource availability, and socio-economic status
influence the adoption of new agricultural technologies (Etim and Ndaeyo, 2020).

Again the impact of climate change and pandemics, such as COVID-19 highlights food
systems vulnerabilities and interconnections (Thornton ef al., 2024) and the enormous pressures
being puts on the available natural resources (Okon ef al., 2018). Long-term projections suggests
that climate change is capable of jeopardizing the attainment of the Sustainable Development Goal
(SDGs) number two (2) of zero hunger by 2030. It is imperative for arable crop farmers to adopt
climate smart practices for sustainability in their farming operations. There is limited empirical
literature on the determinants of the use of climate-smart practices among arable crop farmers in
Uyo Agricultural Zone, Akwa lbom State, Nigeria. This study was designed to bridge this
information gap by providing answers to the following research questions; what are the Climate
Smart Practices adopted by arable crop farmers in the study area? and what factors influenced the
utilization of climate-smart practices by arable crop farmers in the study area?

MATERIALS AND METHODS
The Study Area

The study was conducted in Uyo Agricultural Zone in Akwa Ibom State, Nigeria. Uyo
Agricultural Zone consists of the following Local Government Areas; Ibiono Ibom, Itu, Nsit Ibom,
Nsit Ubium, and Uyo. As one of the six Agricultural Zones in Akwa Ibom State, the Zone is
segmented into 8 blocks which cut across the five local government areas. The area falls within
the rainforest zone with an annual rainfall of about 2000mm to 3000mm an annual temperature of
about 270°C and a relative humidity range of 70 to 80%. There are two distinct seasons; the dry
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season (November-March), and a rainy season (April-October). The economic activities of the
inhabitants are farming, trading, crafts, transportation, civil service, and artisans among others.
The main crops grown are cassava, oil palm, maize, plantain, cocoyam, okro, fluted pumpkin,
water leaf, rice, rubber, and raffia palm. The State has a bimodal rainfall pattern with the rains
lasting, on average, for eight to nine months followed by a short dry season. The rains are heavy
and begin in March and end in November, peaking in July and September. The weather can also
support appropriate crops all around the year.
Sampling Technique

Amulti-stage random sampling technique was used in selecting respondents. The first stage
involved random selection of five (5) blocks from the existing eight blocks that made up the zone.
In the second stage, five (5) cells were randomly selected from each of the selected blocks making
a total of twenty-five (25) cells. In the third stage, five (5) arable crop farmers were randomly
selected from each of the chosen cells making a total of one hundred and twenty-five (125) arable
crop farmers. But out of the one hundred and twenty-five (125) questionnaires administered, one
hundred and twenty-three (123) were filled and returned which was used for the study.
Analytical Technique

The study adopted both descriptive and inferential statistics. The socioeconomic
characteristics of arable crop farmers and the various climate-smart practices adopted by the
farmers were analyzed using descriptive statistics such as frequency tables, simple percentages
and mean. The estimate of the factors influencing the utilization of Climate Smart Practices
adopted by arable crop farmers was analyzed using multinomial logistic regression analysis.

Model Specification

According to Gujarati (2011), a generalized multinomial Logit model is specified as thus:
ej"'ﬁj'l’f

E;—l el Thix;
Yij = 1, if an arable crop farmer adopt alternative j (j=1, 2, ..., 5). Where j = 1 (Field management
practices); j = 2 (crop management practices); j = 3 (Field risk reduction practices); j = 4 (Soil
conservation practices) and j = 5 (No climate-smart practice). The B's is a set of coefficients
attached to each alternative; while X's are a set of explanatory variables that determine the
respective probability. The dependent variable (ITjj) represents the probabilities that an arable crop
farmer adopts alternatives 1, 2, 3, 4, and 5 respectively. Given our 5 alternatives available to the
arable crop farmer, then

[T + I + I+ T+ I =1 . (2)

The set of explanatory (X’s) variables that define equation 2 are given below.

EDU = Educational Qualification of a cassava farmer (year)

AGE = Age of a cassava farmer (years)

HHS = Household size of cassava farmer (number of persons)

EXC = Extension contact (Number of times per farming season)

FAS = Farm Size of a cassava farmer (ha)

CREA= Access of credit in the current farming season (Yes=1, No=0)

MOI = Monthly income (Naira)

FAME= Family Experience (Years)

GEN = Gender of a farmer (a dummy, where 1 female and 0- otherwise)

nfj :PT(YE_J':]') -
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MAR = Marital status of a cassava farmer (a dummy; where I-married and 0-otherwise)
GOM = Group membership (Number of years of membership)

RESULTS AND DISCUSSION
Socioeconomic Characteristics of Cassava Farmers in the Study Area

The result presented in Table 1 shows the socioeconomic characteristics of arable crop
farmers in the study area. The age distribution shows that 30.8% and 26.85% of the farmers were
within the age bracket of 41-50 years and 51-60 years, respectively. However, 24.4% were above
60 years while 1.6% were within the age bracket of less than 30 with a mean age of 44 years. This
implies that farmers in the study area were adult and mature, and were conversant with various
effects of climate change on crop production and possess the ability to take appropriate measures
to combat its effects to improve arable crop production in the area. This finding agrees with the
assertion of Okon et al. (2018) that farmers were within the mean age of 40 years and they were
more economically active.

Furthermore, the distribution according to educational level reveals that most (98.4%) of
the farmers were highly educated. A further breakdown reveals that 49.7% of the farmers had
secondary education, 40.6% had primary education, 8.1% had tertiary education and 1.6% had no
formal education. The high level of literacy will enhance their level of awareness about climate
change and its impact on agricultural production as well as the importance of adopting climate-
smart agricultural practices. Henri-Ukoha et al. (2020) reported that, level of education of a farmer
enhances his ability to understand and evaluate new technologies and practices. This also tallied
with Boateng et al. (2017), that the educational level of a farmer typically correlates positively
with the adoption of technological innovations because of the assumed link between education and
knowledge accumulation and the farmer's capacity in decision-making.

Results further revealed that, most (83.8%) of the farmers were female while 16.2% were
male. This indicates that arable crop production in the study area was dominated by females. This
dominance of females might be due to men's migration out of agriculture for a greener pasture.
Etim and Ndaeyo (2020) also reported that, majority (62.5%) of the farmers were female whereas
only 37.5% were male. The distribution according to household size indicates that 48.8% of the
farmers had a household size of less than 5 persons, followed by 46.3% with 5-10 persons, while
4.9% had a household size of more than 10 persons. This moderate household size might deprive
farmers of available labour (both family and hired) necessary for combating climate change effects
or boosting arable crop production. This finding contradicts Oyawole et al. (2019), who reported
a mean household size of nine persons in the study area. This discrepancy could be due to current
advocacy for birth control to reduce population growth.

Additionally, most (88.6%) of farmers engaged in off-farm activities, while only 11.4%
were solely involved in farming. This implies participants have a broader knowledge base and
contacts that can be utilized for effective climate-smart agricultural practices and overall crop
production. Henri-Ukoha et al. (2020) also reported that 72.14% of farmers were involved in off-
farm activities.

Table 1: Socioeconomic Characteristics of Respondents (n=123)
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Characteristic Frequency Percentage
Age

=30 20 16.3
31-60 38 30.9
Above 60 65 52.8
Educational level

No formal education 19 15.5
Primary school 32 26
Secondary school 61 49.6
Tertiary education 11 8.9
Gender

Male 20 16.3
Female 103 83.7
Household size (Mean = 4.9)

=5 61 49.6
6-10 45 36.6
11-15 11 8.9
Above 15 6 4.9
Participation in off-farm work

Yes 109 88.6
No 14 11.4
Farm size

Lessthan 1 ha 9 7.3
1-2 hectares 53 43.1
Above 2 hectares 61 49.6
Farming experience (Mean = 11)

Less than 5 years 24 19.5
5-10 years 21 17.1
11-15 years 25 20.3
16-20 years 23 18.7
Above 20 years 30 24.4
Access to extension

Yes 37 30.1
No 86 69.9
Cooperative membership

Yes 98 79.7
No 25 20.3

Source: Field Survey, 2023
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The distribution according to farm size indicates that 49.5% of respondents had a farm size
of over 2 hectares, followed by 43.2% with 1-2 hectares and 7.3% with less than 1 hectare. This
indicates that arable crop production was conducted on large plots. Larger farm sizes are expected
to yield higher crop yields, influencing farmers' income levels and their adoption of climate change
adaptation strategies. This contradicts Etim and Ndaeyo (2020), who reported that 50% of farms
were less than 1 hectare, 40% between 1 and 2 hectares, and only 10% cultivated more than 2
hectares. The mean farming experience of the farmers was 11 years. The high level of experience
is likely to benefit arable crop production due to increased efficiency, specialization, and job
perfection. Etim and Ndaeyo (2020) also reported on farming experience in their study.
Climate-Smart Practices Adopted by Farmers in the study area

The list of climate-smart practices adopted by farmers in the study area is presented in
Table 2. A total of 17 climate-smart practice were utilized by farmers. These smart practices were
classified into four broad groups following the method adopted by Wekesa (2017). These are field
management practices, crop management practices, farm risk reduction practices and conservation
practices. Empirical studies have listed these climate-smart practices by Onyeneke 2018; Tarfa et
al. (2019); Museka (2017); Onyegbala and Oladeji (2017); Okpe and Aye (2015) and Onyeneke et
al., (2018) as climate-smart practices adopted by farmers.

Considering field management practices, about 79.9% planted on mounds and ridges,
48.8% used live barriers and 25.2% practised terracing. The high use of mounds and ridges was
because of their capacity to control erosion. This is so because of the intense rainfall characterizing
the study area which usually results in excessive flooding. The low use of irrigation and terracing
was previously reported by Tarfa et al. (2019). The study area was characterized by high rainfall
that is well distributed which favours the growth of crops and, hence, does not require irrigation
practices.

Regarding crop management practices, 94.3% planted on multiple fields, 90.2% changed
their planting dates, 77.2% used improved varieties of crops, 47.9% planted crops on tree land
while 49.7% and 32.5% reported that they planted cover crops and also integrated legumes into
crop plantation, respectively as presented in Table 2. Tarfa et al. (2019) and Aboire (2017) reported
the high use of crop diversification as climate adaptation practices. Also, the high adoption of
changes in planting dates was due to the changes in rainfall patterns. Tarfa et al. (2019) previously
reported the high use of changing during the planting period as a climate-smart practice. The low
adoption of planting cover crops contradicted the finding of Tarfa et al. (2019) who reported that
most farmers (70.61%) planted cover crops in Imo State, Nigeria. The low planting of trees in
cropland was also previously reported by Tarfa et al. (2019)

Findings also showed that the most widely utilised risk reduction practices were portfolio
diversification (93.5%), followed by cooperative membership (64.2%), use of irrigation (13.8%)
and crop insurance (1.6%). The high adoption of portfolio diversification stems from the need to
generate extra income that can be used to augment farm income as presented in Table 2. Tarfa et
al. (2019) reported the high use of portfolio diversification among farm families in Imo State,
Nigeria. The high adoption of cooperative membership reflects the increased awareness of farm
families on the benefits associated with cooperative membership. The low utilization of insurance
policies reveals the low popularity of insurance among farm families in the study area.
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As for soil conservation practices, the majority (56.0%) reported that they used fertilizers.
This was followed by the use of organic manure (44.7%), mulching (34.9%) and the use of
agrochemicals (33.3%) as presented in Table 2. This is an indication that farmers are becoming
increasingly aware of the use of fertilizers to boost yields. The low use of mulching and
agrochemicals shows the non-popularity of these practices among farmers in the study area.
Elsewhere, Tarfa et al. (2019) reported the high use of mulching materials (70%) among farmers
as an adaptation practice. They attributed its high use to its capacity to conserve soil moisture for
plants. However, about 18 respondents did not adopt any of the climate-smart practices in the study

area.

Table 2: Climate Smart Practices Adopted by Farmers (n=123)

Climate Smart Practice *Frequency % Mean %
Field Management Practices

Use of terraces 31 25.2

Planting on mounds/ridges 98 79.7

Use of live barriers 60 48.8

Total 189 51.2
Crop Management Practices

Use of improved varieties of crops 95 77.2
Integrating legumes into crop rotation 40 325

Planting of cover crops 50 40.7
Changing of panting dates 111 90.2

Planting in multiple fields 116 94.3

Planting of crops on tree land 59 47.9

Total 371 63.8
Farm Risk Reduction Strategies

Portfolio diversification 115 935

Use of irrigation 17 13.8

Crop insurance 2 16
Cooperative membership 79 64.2

Total 213 43.3
Soil Conservation Practices

Use of fertilizer 70 56.9

Use of organic/compost manure 55 44.7
Mulching 43 34.9

Use of Agrochemicals 41 33.3

Total 209 42.7

Note: * signify multiple responses.

Source: Field survey data 2023

Most Adopted Climate Smart Practices in the Study Area
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Further examination of the four broad categories of climate-smart practices as presented in
Table 3 show that crop management practices were ranked 1% as the most adopted practice
(63.8%), followed by field management practices (51.2%), which was ranked 2", However, the
use of risk reduction practices (47.3%) and soil conservation practices (42.5%) was ranked 3 and
4™ respectively. The overall mean utilization percentage was 51.2%. This showed a moderate
adoption of climate-smart practices among farmers in the study area. The mean percentage
utilization (51.2%) for the use of field management practices was lower than the (78.13%) reported
by Tarfa et al. (2019) and Onyeneke et al. (2018) in their studies, respectively.
Table 3: Most Adopted Climate Smart Practices in the Study Area

Climate-smart practice Mean Rank
Field management practices 51.2 2nd
Crop management practices 63.8 I
Farm risk reduction practices 47.3 3rd
Soil conservation practices 42.5 4th
Grand mean percentage utilization 51.2 5th

Source: Computed using field survey data 2023
Determinants of Farmers' Utilization of Climate Smart Practices

Table 4 presents the MNL estimates for the effects of farmers' socioeconomic factors on
their option of climate-smart practices in the study area. These were grouped following the method
of Wekesa (2017) into four broad categories: field management practices, crop management
practices, farm risk reduction strategies, and soil conservation practices. From the result, the log-
likelihood chi-square (1137.11) was significant at a 1% probability level (p<0.01) and denoted the
strong explanatory power of the estimated model. The McFadden RZ was 0.814, showing that the
variables in the model account for about 81.4% variability in the utilization of climate-smart
practices.

From the result, the education coefficient was positive and significant across the utilization
of all the climate-smart practices. This implied that the utilization of climate-smart practices would
increase with increasing levels of farmers' education. Educated farmers are always well informed
to easily know and appreciate the benefits associated with the use of climate-smart practices than
their illiterate counterparts. This finding agrees with those of Onyenekwe et al. (2016) who
reported that education was associated with the adoption of climate-smart practices.

The age coefficient was negative across all the utilization of all the climate-smart
agricultural (CSA) practices but was only significant for crop management practices (p<0.01) and
soil conservation practices (p<0.01). This is likely because older farmers are often risk-averse.
Benier et al. (2015) reported that age reduces the adoption of climate-smart practices. Boansi et
al. (2017) also found that the age of farmers negatively and significantly reduced the use of
improved technology, portfolio diversification, and changes in planting dates as climate-smart
practices. However, this finding conflicts with those of Challa and Tilahun (2014), who reported
that the use of climate-smart practices increases with an increase in a farmer's age.
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The estimated coefficient for household size generated mixed results. While it was negative
and reduced the utilization of field management practices, risk reduction practices, and soil
conservation practices, it had a positive significant influence on the adoption of crop management
practices at a 1% level (p<0.01). This positive relationship aligns with the findings of Teklewold
et al. (2016), who reported that large household size was positively correlated with the adoption
of improved seeds, water management, and efficient use of inorganic fertilizer. Tarfa et al. (2019)
also found that higher household sizes increased the adoption of soil conservation practices and
the planting of trees. Conversely, Tarfa et al. (2017) reported that increasing household size
reduced the use of changes in planting dates and land management strategies.

The variable for extension contact was positive across the utilization of all the climate-
smart practices but was only significant for the adoption of field management practices (p<0.05),
crop management practices (p<0.01), and soil conservation practices (p<0.01). This is expected
because extension services are meant to improve productivity and address farming challenges,
thereby boosting the adoption of such services, some of which are climate-smart practices.

Farm size was positive across the adoption of all the practices but was significant for field
practices (p<0.01) and risk reduction strategies and practices (p<0.05). Possession of a secured
ownership title (p<0.01) will increase farmers' zeal toward experimenting with new climate-smart
practices, thus influencing their usage. This finding is consistent with those of Taria et al., (2016),
who found a positive relationship between larger farm sizes and the adoption of soil conservation
practices, adjusting planting dates, and farmland management.

The estimated variable for access to credit was positive and significantly influenced the
adoption of all the risk-smart practices. Access to credit boosts farmers' liquidity position, enabling
them to afford costly practices such as building irrigation facilities and procuring seedlings and
improved seeds. Kassie (2017) reported that most climate-smart practices are costly and require
substantial finances. This finding agrees with those of Tarfa et al. (2019), who found that credit
access was positively correlated with the adoption of improved farm practices, portfolio
diversification, the planting of trees, and the procurement of agrochemicals, fertilizers, and
seedlings.

The monthly income coefficient was positive and significant across the utilization of all
the climate-smart practices. Farmers with higher incomes can afford more costly climate-smart
practices than their poorer counterparts. This finding supports those of Tarfa et al., (2019) and
Kassie (2017).

The coefficient for gender was positive across all the climate-smart practices. It was
significantly related to the use of field management practices (p<0.01), risk reduction strategy
(p<0.01), and soil conservation practices (p<0.01). This finding shows that increasing gender
inclusivity among farmers will increase the adoption of climate-smart practices, aligning with the
findings of Wekesa (2017).

The coefficient for group membership was positive and increased the use of all the climate-
smart practices. It was significant for field management practices, risk reduction practices, and soil
conservation practices. Membership in groups exposes farmers to various channels of information
and extension services, modifying their attitudes and leading to higher adoption rates of climate-
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improved crop varieties, and Mulwa et al. (2017) supported these findings.

Table 4: Determinants of utilization of climate smart practices by arable crop farmers in the
Study Area

Field Management Crop  Management Risk Reduction Social ~ Conservation
TI Practices Practices Practices Practices
Intercept 42.10 (14.2)*** 34.61 (3.6)*** 17.20 (2.4)** 18.20 (1.89)
Education 9.018 (2.46)** 10.003 (5.66)*** 33.026 (2.18)** 16.005 (1.93)
Age -22.006 (1.14) 16.02 (2.25)** -26.004 (3.08)*** -11.002 (1.89)
Household Size  -18.009 (2.53)** -21.003 (3.92)*** 14.023 (0.65) -23.022 (1.06)
Extension Contact 20.01 (20.08)** 16.02 (11.24)*** 32.013 (0.65) 6.116 (2.46)**
Farm Size 32.016 (3.82)*** 6.005 (0.66) 20.001 (3.72)*** 18.027 (2.02)**
Credit Access 19.04 (2.44)* 32.001 (6.102)*** 18.009 (2.04)** 5.006 (1.841)
Monthly Income  3.018e-05 (1.98)* 2.208e-05 (2.43)** 7.62e-06 (8.16)***  1.61e-04 (2.04)**
Farming
Experience 27.04 (1.13) 12.016 (0.82) 17.007 (1.14) 28.002 (0.98)
Gender 32.013 (6.34)*** 16.006 (1.112) 26.032 (9.01)*** 31.038 (4.04)***
Marital Status 17.964 (1.04) -23.42 (0.77) -16.43 (0.96) 11.40 (1.06)
Group
Membership 14.242 (2.05)** 28.602 (2.44)** 8.083 (1.94)* 22.860 (1.10)

No Climate Smart No Climate Smart No Climate SmartNo Climate  Smart
Base Category Practice Practice Practice Practice
McFadden R2 0.814 0.814 0.814 0.814
LR CHF(X?) 1137.11%** 1137.11%** 1137.11%** 1137.11%**

Note: ***, ** and * signify significant at 1%, 5%, and 10% levels respectively.
Source: Computer printout STATA

CONCLUSION AND RECOMMENDATIONS

The study examined the various climate-smart practices and their determinants among
arable crop farmers. Findings have shown that the adoption of climate-smart practices was low
with crop management practices being the most widely adopted. From the study, the adoption of
climate-smart practices was affected by farmer's age, educational attainment, household size,
extension contact, credit access, monthly income, gender, as well as group membership. Hence,
the study concluded that there was greater awareness and adoption of a wide range of climate-
smart practices by farmers in the study area.
Based on the research findings, the following recommendations are offered:

Access to extension services was found to enhance the choice of all the climate-smart practices;
hence, policies that will encourage extension access should be pursued. Such policies should
include training and deploying more extension personnel to rural areas to sensitize farmers on
the benefits associated with the use of climate-smart practices.
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The formation of groups such as cooperatives should be encouraged among farmers as a way
of accessing climate-smart agricultural information.

Some arable crop farmers did not adopt any of the climate-smart practices; hence, adequate
enlightenment and sensitization campaigns should be carried out to educate farmers on the
benefits associated with the adoption of climate-smart practices in the study area.

Education attainment was also found to enhance the utilization of all the climate-smart
practices; hence, policies that will boost farmers' education should be pursued. Such measures
include encouraging farmers' enrolment in evening schools and satellite campuses. Also,
farm-based training, workshops, and seminars should be periodically organized for farmers
as a way out.

o
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