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This study assessed the small scale farmers’ perception of institutions and information channels on
climate change and adaptation in Embu County, Kenya. A survey was conducted on 411 households
and 25 key informants on their perception of institutions and information channels towards climate
change and adaptation where stratified random and purposive sampling was done respectively. The
data were subjected to descriptive statistics, chi-square, linear regression, and Likert scale analysis.
The results showed that formal institutions are more likely to influence small scale farmers’ ability to
perceive climate variability risks and opt for adaptation mechanisms. Out of twelve information
channels identified by the farmers, only five are more likely to influence climate variability adaptation
mechanisms. While life-experience was the only channel significant to perception on climate variability
impacts on agriculture. On the access and utilization of climate-related information, small-scale farmers
are in a position to implement although many barriers were cited. The results indicate the need for the
farmers, agricultural, and climate-related institutions to work closely to enable co-learning to raise
awareness and to help disseminate agricultural-related information.
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INTRODUCTION

Climate change adversely impacts all aspects of
agriculture such as supply, production, access to food,
and prices which results in global food insecurity (Tai et
al., 2014). Sub-Saharan African regions are vulnerable to
climate change with its highest impacts on the rural
population that depend on rain-fed agriculture (Diao et
al., 2010). Kenyan economy relies on the agriculture
sector where 24% directly and 27% indirectly is channeled
into the national Gross Domestic Product (GDP) and also
a means of livelihood for the majority of its citizens

(Mutune, 2017). This sector is susceptible to a rise in
temperature and unreliable amounts of rainfall which
leads to low and declined crop productivity (Kabubo-
Mariara, 2015). It is therefore paramount for farmers to
adapt to the changing climatic conditions to reduce the
adverse impacts on productivity (Herrero et al., 2010).
Factors that hinder adaptation to the changing climatic
conditions have been documented and institutional
barriers have occupied a central position as a cause for
ineffective adaptation (Islam and Nursey-Bray, 2017). This
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is because of the slow pace of transformational adaptation
in multiple groups, large scale management, and by
sectors that deal with climate-related information
(Raymond and Robinson, 2013). Therefore an approach
to encourage communication that leads to adaptation
from institutions to farmers at the farm level is necessary
(Adger, 2009). Furthermore, the capacity to adapt
depends on the way institutions structure and regulates
their interactions with the farmers (Agrawal, 2008).
According to Thi Hong Phuong et al. (2017) institutiona
failure to address climatic change worsens vulnerability.
As observed by Gartner (2015) institutions play the role
of providing and distributing water to farmers for irrigation
purposes. Furthermore, local institutions have been
associated with capacity building and provision of funds
to members to ensure resilience to harmful climatic
conditions (Tari et al., 2015). Raymond and Robinson
(2013) argues that local institutions spearhead
environmental initiatives that enable adaptation to climate
change. Local institutions are used as channels for
information on climate change and marketing by both
crop and livestock farmers (Nyong et al., 2007). However,
the practicality of climate forecast from institutions to farm
level is determined by the type of information channels
available to the farmers (Oyekale, 2015). Studies show
that for disseminated information to attain desired
purposes there must be a corporation among end-users,
the institutions, and communication channels (Oyekale,
2015).

Institutions refer to developments of behavior and
norms that organize individuals in all forms of structural
interactions in a society (Ostrom, 2008). According to
Adger (2009), institutions are collective actions that
involve groups of individuals, organizations, and
governments on behalf of communities. As observed by
Raymond and Robinson (2013) there are two types of
institutions; formal and informal institutions. The formal
institutions are groups that follow guidelines and
procedures laid down by courts, bureaucracies, and
legislatures whereas informal institutions are a community
of practice that involves informal structures brought about
by social knowledge and constructions. These informal
structures occur when individuals share common
interests, roles, opportunities, and goals in a given space
(Mearns and Norton, 2010). According to Agrawal (2008)
farmers in common social networks learn new adaptation
technologies and easily disseminate agricultural
developments and research. This study was conducted to
assess the small scale farmers’ perception of institutions
and information channels concerning climate change and
adaptation mechanisms applied to their farms.

METHODOLOGY
Study area

Embu County is within the foot of the eastern slopes of Mount
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Kenya (5199 m) in Kenyan Highlands. The altitude range between
1080 m to over 4700 m above the sea with an area of 2,818 km2
and latitude of 0° 8’ and 0° 50’ South and longitude 37° 3’ and 37°
9’ East (Embu County Government Integrated Development Plan,
2013). The County has five sub-counties namely Embu North,
Embu West, Embu East, Mbeere North, and Mbeere South (Figure
1). As observed by Ayuke et al. (2009) the total rainfall range
between 1200 to 1500mm in two seasons with long rains in March
to June and short rains from October to December. The minimum
temperatures of about 12°C are experienced in July while a
maximum of 30°C in March and in September with 21°C as the
mean. The County has a total population of 513,363 where 70.1%
are supported by agriculture and 87.9% are directly employed
within the 59.06% of the arable land (Embu County Government
Integrated Development Plan, 2013). This arable land is for both
crops and livestock production. The major crops planted in the
region include maize, beans, sorghum, millet, sweet potatoes,
cotton, coffee, and tea. The livestock includes cattle, sheep goats,
poultry, and pigs. The majority of the farmers practice farming on a
small-scale with an average land size of 1.4 acres.

Data collection

A study was done in the County to help enhance an understanding
of small scale farmers’ perception of both formal and informal
institutions towards climate change and adaptation. The sample
size for the study was calculated by the use of a formula by
Yamane (1967). The formula helps to determine the sample size
(n), from a given finite population (N) with £0.05 level of precision
and confidence level of 95%. As a result, 399 simple size was
obtained, however, 411 participants were considered to account for
absentee and non-responses. A semi-structured questionnaire was
administered to the respondents between March and April 2018.
The five sub-counties were used as strata and divisions as sub-
strata through stratified random sampling and proportional sample
sizes for each division were acquired. The questionnaires captured
data on demographic, socio-economic characteristics, agricultural
practices, and perception of institutions towards climate change and
adaptation options. Local field enumerators with undergraduate
education level were trained on how to administer the
guestionnaires and a pilot study was done before the start of the
interviews. This was to reduce biases and errors in data collection.
Focus Group Discussions (FGDs) were selected by the use of
guota sampling procedure where gender and age cohorts were
considered. Every sub-county generated one group which
comprised of 8-12 smallholder farmers. Key informant interviews
were conducted on 25 personnel within the government,
development partners, faith-based organizations, and Non-
Governmental organizations to get more information on institutions
concerning climate change and adaptation. Rainfall and
temperature data relevant to this study were obtained from the
Kenya Meteorological Department (KMD).

Data management and analysis

The data collected in the questionnaires were subjected to
descriptive statistics by use of Ms-excel. Whereas IBM SPSS
statistics 23 was used to generate Chi-square to test the degree of
relationship in variables and linear regression for marginal effects.
Likert scale analysis was subjected to household data to generate
the attitudes and opinions of small-scale farmers on institutions
about climate change and adaptation. The ranking scale was done
of the institutions and information channels used in the study area.
Data from FGDs and Key informant interviews were summarized
according to themes and relationships and conclusions drawn in
line with the study objectives (Elmusharaf, 2012). This information
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Figure 1. Map of the study area.

provided an insight into the small scale farmers’ perception of
climate change and adaptation mechanisms in the county.

RESULTS AND DISCUSSION
Socio-economic characteristics of the farmers

Out of the 411 households interviewed 59.1% were
females with 67.6% of the total interviewees between the
ages of 18 to 50 years. This is a positive sign in the study
area because youths are energetic, knowledgeable, have
the access to the latest information and technology on
climate change adaptation. According to Ajuang et al.
(2016), middle-age perceives climate change better than
old age farmers. The majority (74.7%) of the respondents
indicated dual participants in decision making regarding
agricultural activities with 9.2% males and 16.1% females
making decisions separately. The average household
size was 4 members where 86.6% had between 2 to 4
dependents and 2.4% above 6. This indicates a level of
dependence on the respondent for food. About 32.1 and

15.8% of females and males respectively have attained
upper primary education which translates to 8years of
acquiring knowledge; whereas 15.3 and 15.6% of
females and males respectively have attained secondary
education (12 years). Those with less than 8years of
education are represented by 15.1% of both females and
males. The average farm size is 1.4 acres of land with
69.3% of farmers with less than 20 years’ experience in
farming. The most dominant land ownership type is
privately owned land with 91% of the farmers with 90.5%
relying upon on-farm activities as a source of family
income.

Formal institutions in climate-related information

The small scale farmers were requested to list all the
formal institutions they have interacted with in one way or
another in the last 5 years about the farming activities.
The majority of the interviewed (97.32%) indicated they
have interacted with Faith-Based Organizations (Table
1). There was a significant relationship between the
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Table 1. Formal institutions within Embu County.
o X? P value
Formal institutions % n . - -
Adaptation Risk perception

Department of Agriculture 59.61 245 NS 0.013
Department of Livestock Development 31.39 129 0.001 0.040
Development partners 24.33 100 0.001 NS

Non- Governmental Organization 74.21 305 NS NS
Faith-based Organization (FBOS) 97.32 400 NS NS
Cooperatives 69.83 287 0.014 NS
Ministry of land 1.46 6 NS NS

*NS — Not Significant

Department of Agriculture and small-scale farmers’ risk
perception (p<0.001) towards climate variability. This
implies that small-scale farmers in Embu County are
more likely to get influenced on what and how they
perceive the climate-related risks towards their farming
activities and productivity. This could be because the
farmers reported getting extension services and visiting
demonstration centers on how to adapt to the changing
climate although the actual implementation was yet to
occur.

Risk perception and adaptation of climate variability
mechanisms were statistically significant to the
Department of Livestock and Development at p<0.040
and p<0.001 respectively. This implies that the
Department was influential in improving farmers’
perception and adaptation to changing climatic conditions.
According to the respondents, veterinary services are
provided to livestock at the farm level and therefore more
advice is sought on how to feed and manage the animals.

Development partners in agricultural and climate-
related fields were significant to adaptation (p<0.001) of
climate variability by the Embu small scale farmers. The
development partners comprised of individual marketers
of different agricultural products such as maize, beans,
milk, eggs, and meat. This implies that the small scale
farmers were more likely to adapt to climate change and
variability when the marketers give them advice on what
and how to protect the agricultural crop for better yields
and improved market value. There was a significant
connection between cooperatives and adaptation of
climate change and variability (p<0.014). As explained by
farmers these cooperatives assist in marketing farm
produce and provide an easy avenue for microcredit. This
implies that small scale farmers were more likely to
practice adaptation mechanism when information is
passed by cooperatives. The reason may be because
these farmers look forward to selling their farm produce
to the same institutions and therefore will tend to follow
the instructions given. On the other side, the microcredit
given to the farmers motivates them to adapt to climate
change and variability to be able to repay the loans.
These findings were confirmed by the Key Informant and

FGDs respondents who were quick to note that the
Department of Agriculture and Livestock Development
provides extension services. Below is a scenario from
Key Informant;

the office is mandated to provide extension
services to livestock farmers however we only visit farms
within our vicinity due to inadequate personnel and funds
to send our officers to the field. Therefore the farmers
who need our services have to travel to our offices for
assistance.

According to Key Informants, these institutions play
several roles such as the creation of awareness,
provision of credit facilities, marketing strategies,
extension services, capacity building, and enhancement
of land adjudication (Table 2).

This implies that the institutions have clearly defined
roles on how to assist the farmers to improve their risk
perception and shield their farming activities from
scathing effects of rising temperatures. According to
Islam and Nursey-Bray (2017) failure to visit farmers at
the farm level results in insufficient information that is not
adequate for adaptation to climate change and variability.

Informal institutions in climate-related information

Out of 411 respondents interviewed 71.05% are not
members of any farmer organization whereas 28.95% are
members. These farmers’ organizations provide several
benefits as reported by the respondents. For instant
access to credit (56.31%) and need to learn new
methods of farming (52.94%) had the highest percentage
of respondents (Table 3). There was a significant
connection between access to credit, access to extension
services, market facilitation, farmer’s organization, and
new ways of farming (p< 0.05) in Embu County. This
implies that farmers are more likely to join these
organizations for various benefits. According to
respondents, the farmer organization is closer to their
vicinity which makes services delivery faster as compared
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Table 2. Initiatives of the formal institutions in the agricultural sector of Embu County.

Institution Role

Give awareness on the available farm inputs in the market e.g. fertilizers, hybrid

Department of Agriculture seed

Provides extension services to the small scale farmers

Department of Livestock
Development

Development partners (e.g.
marketers)

Provided information and services to the Livestock farmers e.g. the best medicines
to control pests and diseases, Atrtificial Insemination

Provide market information e.g. the prices of different farm products
Capacity building for farmers and officials

Provide information and awareness to the farmers on market issues

Non- Governmental Organization . .
Financial support

Provided farm inputs at subsided rates

Promotes new crops varieties and animal breeds
Deals with soil and water conservation programs e.g. organic farming

Faith-based Organization (FBOs)

Encourages in forest conservation: afforestation and reforestation

Promotes new crops varieties and animal breeds
Enable market accessibility to the farmers

Cooperatives Credit facilities

Value-adding on the farm produce

Ministry of land

Enhances land adjudication and settlement

Table 3. Benefits of farmer organization on small scale farmers in Embu County.

Benefits n % X? p<0.05
Access to credit 67 56.31 0.000
Access to extension services 33 27.74 0.000
Facilitates the market for agricultural produce 28 23.53 0.009
Learn new methods of farming 63 52.94 0.001
Access to inputs 15 12.60 NS

to the formal institutions. A Key informant indicates that;

........................ farmers’ organization have shorter
bureaucratic procedures and therefore farmers can
access credit faster than the formal institution. On the
other hand, these organizations are within the locality of
the farmers and therefore marketing of agricultural
produce is done on time especially the perishable ones”

This finding suggests that farmers’ organizations are very
effective in assisting farmers to adapt to the climate
variability and therefore can be used to bridge the
persistent gap between information generators and the
end users — farmers. On the other hand, farmers’
organizations assist to facilitate microcredits to individual
farmers. The availability of credit facilities may result in a
better decision on the type and level of adaptation to
climate variability. Furthermore, farmers are in a better
position to gain knowledge about farm prices and
possible marketing strategies because of the presence of
collective bargain (Barham and Clarence, 2008).

Marginal effects on institutions on climate-related
risk perception and adaptation mechanisms

The marginal effects of formal and informal institutions
were analyzed and only formal institutions were
statistically significant about climate variability risk
perception and adaptation mechanisms employed by the
small scale farmers with p values <0.05 (Table 4). This
indicates that the presence and engagement of formal
institutions in various agricultural activities promote the
farmer’s resilience levels towards climate variability.
Adaptation to climate variability is only possible if
grounded on comprehensive information on farmer’s
requirements and concerning their geographical location.
On the other hand, formal institutions are more likely to
negatively influence the farmers’ risk perception. This is
because farmers’ perception is not only formulated by
constant interaction with experts but also on other factors
like cultural background, prior experience, and
socioeconomic factors (Ayal and Filho, 2017). Knowledge
precedes action and therefore emphasis on farmer
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Table 4. Formal and informal institutions marginal effects in Embu County.

. Coefficient
Dependent variables
Informal Formal
Climate variability risk perception 0.004 -0.065*
Adaptation mechanisms 0.051 0.094*

*p-value < 0.05.

tailored services promotes shielding of climate variability
on the agricultural activities. Farmer organizations
(Chama) are not statistically significant and this could be
because of a lack of central coordination. These
organizations are productive if well organized and
managed from a central point (Barham and Clarence,
2008).

Information channels on climate

variability in Embu County

change and

The use of radio and nature (lifetime experience) had an
equal number of respondents (59.37%) who reported the
two channels as the most used when in need of
agricultural information (Arnell, 2010) (Table 5). These
were closely followed by 49.88% of respondents who
obtained climate change information from other farmers
within their vicinity. Use of Televisions and County
extension providers scored 25.06 and 22.63%
respectively. Agro vet shops (18.25%) are also involved
in giving farmers information on the crop variety, pest and
diseases, fertilizer application, and other farm chemical
use. Other respondents indicated getting information from
the Agricultural show (3.65%) that are held annually
whereas 2.92% of respondents get information from the
demonstration centers organized by formal institutions
within the County Use of teachers in schools and reading
books or newspapers scored

0.49 and 2.43% respectively.

These results concur with those of the Key Informants
that indicated that information on the weather forecasts is
communicated through government-owned print or and
mass media. The print media comes in either English or
Kiswabhili language in form of newspapers, booklets, and
bulletins while the mass media is in form of Radio and
Television which are the majority among the small-scale
farmers because of the availability of Kiembu language
channels with farming information. Marginal effects of
twelve information channels show farmer to farmer, agro
Vets, radio, nature (lifetime experience) and knowledge
obtained from teachers in school were statistically
significant with a p-value <0.05. This implies that
regardless of many information channels existing in the
study area only five made an impact on the adaptation
aspects. Farmer to farmer communication is likely to
influence adaptation mechanisms because the farmers

may feel comfortable to watch and ask questions from
fellow farmers who had succeeded in implementation.
Furthermore, the Agro-Vet shop is statistically significant
which implies that the small-scale farmers are more likely
to be influenced by the adaptation to climate variability.
This is because small scale farmers reported getting
assistance on the type of crop variety, when to plant, type
of fertilizers, pesticides, type of livestock feeds,
vaccination services, and pests and disease control
methods. Besides, the use of radios was likely to
influence the small scale farmers to adapt to climate
change. This implies that households with radios and
listening to farming and climate-related information are
more likely to get influenced to shield from harsh climatic
conditions. The farmers reported relying on radio to get
information on the type of animal breeds to keep, feeding
management, and zero-grazing options. Climate-related
information obtained from the formal school curriculum
was also significant. This implies that the formal school
curriculum is equipped with climate-related information
that can influence the small-scale farmers to adapt to the
changing climatic conditions. Nature or lifetime experience
was also significant and this implies that small-scale
farmers headed by elderly people were more likely to
perceive risks and adapt to climate variability as well.
Information on climate change has lately become
widely available although still far-fetched by many small
scale farmers in developing countries (Kellstedt et al.,
2008). However small-scale farmers can get agricultural
information from agronomists hired by farm goods and
services companies or independent farm consultants.
According to Mugi (2014), small-scale farmers have
relied on indigenous knowledge for centuries which has
helped them to predict harsh climatic conditions and
design adaptation mechanisms for resilience. However,
Anderson et al. (2009) observed that adaptation by small-
scale farmers can be reinforced through diverse channels.

Access and utilization of climate change and
variability information on agricultural practices

The majority of the respondents (55.47%) indicated
receiving climate change information and applying it to
the various agricultural activities whereas 44.53% who
received the information did not use it. This implies that
not all information passed to the farmers is applied in the
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Table 5. Information channels on climate change and variability in Embu County.

Coefficients

Information channels (%) (n) - - -
Adaptation Risk perception
From other farmers 49.88 205 0.0394* -0.0123
Extensions provider 22.63 93 0.0378 -0.0018
From agricultural shows 3.65 15 0.0508 -0.0769
Demonstration centers 2.92 12 -0.0397 0.0217
Field days 3.89 16 -0.0171 0.0420
Agro Vert shops 18.25 75 0.0175* -0.0047
From books/newspapers 2.43 10 0.0531 0.0400
Radio 59.37 244 -0.0388* -0.0172
TV 25.06 103 -0.0090 0.0057
Internet 4.62 19 -0.0784 0.0276
From teachers in school 0.49 2 0.5338* -0.0207
Nature 59.37 244 -0.0637* 0.0059*

Table 6. Livestock production and utilization of climate variability information IN Embu County.

Information Frequency (n=228) Percentage
Reduce the livestock herd size 73 32.02
Improve the pasture or feed management 158 69.3
Relocation or migration of the herd 8 3.51
Vaccination/Animal health management 35 15.35
Change of animal type 13 5.7
Intensive/Zero grazing 4 1.75

farming activities and therefore the farmer may have all
the required information to adapt to climate variability and
yet continue being vulnerable.

In livestock production, 228 respondents reported
having used climate change and variability information
where 69.3% used the information to improve the
livestock pastures and or feed management (Table ).
This included sourcing for better fodder for animals that
led to an increase in milk and meat production, the
purchase of quality commercial feeds, integrating high-
quality animal fodder with crop production, and storage of
these fodder for later use. Other respondents (32.02%)
reported having reduced the livestock herd size due to
increased drought to ensure the animals are within the
carrying capacity of the available land. This is distantly
followed by 15.35% of the respondents who have used
climate change and variability information on bettering
animal health. This information included animal
vaccination especially on poultry production, artificial
insemination for cattle, and animal drugs to deal with
pests and diseases. A mere 5.7% of the respondents
have changed the type of animal they're rear on their
farms due to exposure to climate change and variability
information. These small scale farmers indicated to have
purchased cattle breeds that can cope with extreme

weather conditions while 3.51% of respondents have the
information on how and when to move the animals from
one piece of land to another for better management of
the herd size. However, this percentage of the
respondents was found within those farmers who have
more than 6 acres of land. Information on intensive zero-
grazing was reported by 1.75% of the respondents.

In crop production, the information received was used
to select crop varieties (42.11%) that would cope with
climate variability while 35.09% used this information to
purchase the farm inputs like the seeds and fertilizers
(Table 7). The climate change information was critical for
21.05 and 17.11% of the small-scale farmers who
received the information on planting dates and need to
have mixed cropping respectively. About 1.32% indicated
that climate change information assisted them to harvest
their crops on time before they were damaged by the
extreme weather conditions whereas 0.88% reported how
climate change information assisted them on pest control
and storage of produce. This implies that small-scale
farmers in Embu County are willing to use climate
variability information when packaged in a way that there
can interpret. Marginal effects show statistical signifi-
cance between the utilization of livestock production
information and adaptation (p < 0.05) (Table 8). However,
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Table 7. Crop production and utilization of climate variability information in Embu County.

Information Frequency (n=228) Percentage
Planting date 48 21.05
Variety selection 96 42.11
Mixed cropping 39 17.11
Input use (seeds, fertilizer) 80 35.09
Harvest time 3 1.32
Others (storage, soil testing, pest control irrigation) 2 0.88

Table 8. Marginal effects of information use on adaptation and climate variability risk perception.

Use of received agriculture-related information Adaptation Risk perception
Received information on animal management -0.0676* 0.0040
Received information on crop management 0.0349 0.0166

the influence was negatively affecting animal manage-
ment. This indicates that regardless of the access to this
kind of information the animal management did not
directly benefit from it. On the other hand, utilization of
both livestock and crop production did not influence the
small-scale ability to perceive climate-related risks. About
44.53 and19.71% of the respondents did not make use of
the climate variability information on their livestock and
crop production respectively. Several reasons were given
as shown in Figure 2. About 19.75 and 13.11% of the
respondents did not understand the information given on
crop and livestock production respectively. On the other
hand, 24.69 and 13.66% of the respondents did not trust
the source of the information they were getting for crop
and livestock production respectively. Also, 16.05% of the
respondents dealing with crop production and 8.2% of
livestock farmers indicated that they did not know how
and where to apply the available management options.
Limited resources were reported by 17.28 and 30.05% of
crop and livestock farmers respectively. These limited
resources include inadequate funds, land, inputs for crop
farmers, and human labor to try the given management
options.

This implies that the small scale farmers are willing to
utilize the climate information passed to them although
there are limiting factors beyond their reach that affect
their ability. As observed by Srinivasan et al. (2011)
effective utilization of climate information to succeed in
the current climate risks and implement adaptation
mechanisms to face future changes is paramount.
Farmers are likely to deploy any information if they
perceive it to be timely and relevant. On the other hand,
farmers go through a process of evaluation on the
credibility and accuracy of the information before the
implementation (Cash et al., 2003). However, small-scale
farmers tend to resist new knowledge due to fear of
failure and unwillingness to change from the well-

established routines and knowledge (Rice et al., 2009).
These farmers will assess this information based on
authentic, responsive, flexible, dependable, usable, and
timelines to utilize the information.

Conclusion

The study reviews that youths are directly involved in
farming activity therefore are more knowledgeable and
have a better perception of climate change adaptation.
Many formal and informal institutions exist in the study
area where the majority of the respondents interacted
with Faith-Based Organizations while the Ministry of land
had the least number of interactions. However, there was
a significant relationship between the Department of
Agriculture and small-scale farmers’ risk perception of
climate variability. Besides, the Department of Livestock
and Development was significantly influencing the
farmers’ perception of risks, and adaptation of climate
variability. Also, the Development partners in agricultural
and climate-related fields and cooperative societies were
significant to the adaptation of climate variability.
Besides, the small-scale farmers in the study area have
invested in the Informal institutions that provide access to
credit, new methods of farming, extension service,
marketing of agricultural produce, and access to farm
inputs. There was a significant connection between
access to credit, access to extension services, market
facilitation, farmer’s organization, and new ways of
farming. However, the marginal effects of formal and
informal institutions showed that only formal institutions
were statistically significant to climate variability risk
perception and adaptation mechanisms. Furthermore,
twelve information channels exist in the study area. Out
of the twelve, only five are more likely to influence climate
variability adaptation mechanisms. These included farmer
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Figure 2. Reasons for not utilizing the climate variability information both crop and livestock production in Embu

County.

to farmer, agro Verts, radio, nature (life -time experience),
and knowledge obtained from teachers. While life-
experience was the only channel significant to perception
on climate variability impacts on agriculture. The majority
of the respondents indicated receiving climate change
information and applying it to the various agricultural
activities. These farmers used the information in various
ways in both livestock and crop production. For instance,
in livestock production, the small-scale farmers were able
to reduce the herd size, improve feed, and animal health
management. In crop production, the information
received was used to select crop varieties, purchase the
farm inputs, changing planting dates, and input use. The
minority of the respondents cited barriers to the utilization
of climate information received from the various
information channels. These barriers included a lack of
understanding of the given information, lack of trust in the
source of the information, limited resources, lack of know-
how, and where to apply the available management
options. To address these barriers, there is a need for
agricultural and climate-related institutions to partner with
the small-scale farmers to enhance co-learning to raise
awareness and to help disseminate agricultural-related
information. Also, there is a need to strengthen institutions
and information channels for the small-scale farmers to
be able to address climate change risks which may target
various value chains within agricultural practices.
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