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yields of 7.8 tons on average per hectare (Taiy et al., 2017).
Globally potato yield is seen to decrease up to 32% in case
no climate change adaptation measures are taken (Haverkort
et al., 2013; Hijmans, 2003). According to FAOSTAT
(2020b), Kenya registered a decline in potato yield between
2010 and 2018 from 22.4–8.6 tons per hectare, see Figure 1.
This was partly caused by drought, floods, high temperatures
and irregular rain patterns coupled with ineffective execution
of adaptive strategies (MoALF, 2016; Rateb & Hermas,
2020). The Kenyan counties, besides the low yields per hectare,
the yields are anticipated to reduce by 2 and 3 tons during long
rainy seasons and optimum conditions respectively (Bolt et al.,
2019; Haverkort et al., 2013).

According to Totin et al. (2018), climate-smart agriculture
presents the opportunity to meet the world’s food demands
in the face of climate variability. The triple win effect of
CSA, which are (i) increased productivity (ii) mitigation, and
(iii) adaptation, are seen as the practical solution to climate
change (FAO, 2010). These initiatives are more responsive to
the achievement of Sustainable Development Goals (SDGs) 2
and SDG 13 that aim at increasing productivity by adapting
to climate change (Rosa, 2017). Several CSA practices have
been developed globally and among these include irrigation,
deep-ploughing, crop rotation, mixed cropping, terracing,
mulching, zero or minimum tillage and cover crops (Cramer
et al., 2017; Imran et al., 2018; Lan et al., 2018; Zahra et al.,
2019).

Considering its geographical location, Africa has developed
and adopted context-specific CSA practices like leaving cleared
weeds and biomass to mulch on prepared land, use of hybrid
planting materials (Akrofi-Atitianti et al., 2018), crop-livestock
diversification, diversification of income-generating activities
and other good agronomic practices such as mixed cropping,
agroforestry and perennial plantation (Fadina & Barjolle,
2018).

CSA presents a variety of potentials and benefits to the
farmers and to the entire food value chain, a good example
of the benefits of CSA in East Africa is the planting of

mango trees to protect the soil from physical erosion and con-
tribute to families’ nutrition (Recha et al., 2016). Additionally,
study findings by Akrofi-Atitianti et al. (2018) revealed that
CSA practitioners had increased their income by 29% com-
pared to conventional farmers. The difference is attributed to
the ability of the CSA technologies to sustain yields under cli-
mate variability. According to research conducted in the Teso
North Sub-county, Busia County of Kenya, 56.83% of small-
holder farmers practice CSA for effective crop and field man-
agement, farm risk reduction, and sustainable soil
management practices (Wekesa et al., 2018). A study by
Mbow et al. (2014) in western Kenya indicated that agrofores-
try reduced food insecurity during drought and flooding by
25% due to its ability to increase crop yields and income
amidst calamity.

Like any other climate change vulnerable country, Kenya
has responded to the global call to mitigate and adapt to cli-



contexts and the CSA practices that are best suited for individ-
ual farmers. For effectiveness, proper decisions should be
made on which information dissemination channels to be
used for scaling out the use of CSA practices (Faling, 2020).
The latter adds that if Kenya in particular is to succeed in
achieving its objective of incorporating CSA practices in its
farming systems as expected by the Kenya Climate Smart Agri-
culture Project [KCSAP] (GoK, 2018), understanding of the
farmer contexts in terms of institutional and socio-economic
factors is not only vital but also lays a foundation on which
scaling strategies should base. Various institutional and
socio-economic factors influence uptake of technologies differ-
ently. For example, in some localities, farmer’s age may limit
uptake of labour-intensive technologies, income may facilitate
access to high value technologies and gender may pose barriers
for women in some societies in securing recommended tech-
nologies. These combined with extension services and training
on how technologies are applied, access to credit to fund tech-
nology adoption process and Non-government support ser-
vices may hasten technology adoption process if available
and accessible by all (Kane et al., 2018

http://www.fao.org/faostat/en/#data


associated with those topics that may limit the advancement of
CSA practices plus other CCASs, and better targeting of the
farmers.

3. Results and discussions

3.1. Origin and importance of potato production

The potato originated from the Andean regions of Bolivia and
Peru. It was introduced into Spain from South America in the
mid-sixteenth century. From Spain, it was introduced to
nearby countries and was being cultivated moderately in
many European regions. By the seventeenth century, the
potato was then distributed beyond Europe into India and
China and by the eighteenth century to Japan (Lim, 2016). It
became so extensively spread around the globe and essential
and was introduced in Africa by Christian missionaries at
the end of the seventeenth century through the establishment
of small plantations (International Plant Biotechnology Out-
reach [IPBO], 2019). Its tubers were swiftly adopted in many
diets. They became part of the feeding habits of the urban
and rural populations. Today, over 158 countries grow pota-
toes worldwide, and Kenya is among these. Asia and Europe
produced more potatoes between 2007 and 2017, with 71%
of the world’s production total. This is because it is produced
as both food and cash crop in these regions (FAOSTAT,
2020a).

Potato production now ranks the third world food crop due



Agriculture (CSA) seeks to address three challenges that
include (i) improving the adaptation capacity of agricultural
systems to climate change and its effects, (ii) reducing green-
house gas emissions from agricultural systems, and (iii) ensur-
ing local and worldwide food security. This is termed as the
triple win effect of CSA (Acosta-Alba et al., 2019).

To meet the potato demand, the potato production sector
will need to invest in strengthening existing production
areas. The access to the new potential potato production
areas, new varieties that are well adapted to extremes of heat
and drought weather conditions, irrigation equipment that
are better adapted to wet soil conditions, and improved irriga-
tion water storage facilities need to be adapted to potato pro-
duction (Haverkort & Verhagen, 2008).

The study by Parker et al. (2019) showed that climate-smart



Agricultural Information Services develops the message in a
ready-to-use format for the farmers and sent through text
messages to the farmers (Odubote & Ajayi, 2020). This is

an effective approach, but most farmers being unregistered
with text message services keeps many unaware of the CSA
practices being promoted and eventually, low adoption

Table 4. Common CSA practices in Potato Production and their potential.

CSA practice Meaning Potential

Drainage
management

This encompasses the removal of excess water caused by flooding
from the garden through the use of water control structures like
channels.

Reduces risks of crop failure due to flooding that may wash away the
crops, which may lead to waterlogged conditions which result in
rotting of potato tubers.

Agroforestry Is the intentional planting or guarding against the removal of more
than one tree within 12 months on agricultural land or from its
borders and on land set aside for purposes of tree planting. It
manifests through practices such as planting of fruit trees,
windbreaks, live fences, planting on boarders, and execution of strip
cropping.

Results into sustainable land use management through soil fertility
maintenance, creation of favourable microclimates like shade, and
reduces moisture-related stress. It also leads to carbon
sequestration, soil erosion prevention, and tree products that offer
environmental services.

Synthetic fertilizers These are substances of manufactured origin that, when applied to



rates. Many farmers find challenges in adopting CSA prac-
tices, in Kenya, most farmers relied on hand water appli-
cation with buckets and watering cans to water their
vegetables (Chepkoech et al., 2019). This makes it inefficient,
backbreaking, ineffective and unaffordable, thereby shunning
the weak away from its adoption. In Bungoma County, wes-





unlike their counterpart the men, are curtailed by customs and
taboos in accessing agricultural equipment and input stores,
public support, finance, markets and transportation (Bernier
et al., 2015; Ngigi et al., 2018).

3.4.1.5 Labour availability. Most CSA technologies demand
more energy and labour, which is, in most cases, insufficient.
For example, conservation agriculture increases the burden
of labour on farmers due to an increase in weeding activities
(Kakzan et al., 2013). Nevertheless, farmers experience hin-
drances in the adoption of new productivity-enhancing CSA
technologies that lead to increased labour demand. For
instance, Murray et al. (2016) pointed out that a critical bottle-
neck for farmers’ tree planting adaptation strategy lies in dig-
ging holes, necessary labour needed to dig the larger holes that
ensure better tree survival may not be adequate. On the con-
trary, it was found out in Kenya that labour may not be a limit-
ing factor for large households since they may most likely have
enough of it (Ochieng et al., 2017).

3.4.1.6 Off-farm income/ farmers’ income. Since most CSA
practices are associated with costs, the farmer’s on-income
and off-farm income are important for its adoption. The will-
ingness of the farmers to pay for CSA technologies is often
infl



technologies and why they should be used through training
acts as an incentive for their adoption (Kane et al., 2018).

3.4.2.5 Membership in farmer groups. The local institutions
play an essential role in the practice of CSA technologies
since they constitute of local members who come together
and pool resources that may be necessary to access and
adopt a given CSA technology. It eases access to the resources
that are within and outside the community (Aggarwal & Singh,
2010; Teklewold et al., 2012). Van Rijn et al. (2012) suggest that
links of trust and intra-community cooperation can lead to
withdrawal behaviour, which makes individuals less likely to
adopt and seek new agricultural innovations. For example,
actions like planting a drought-resistant crop at the individual
level do not require much of institution coordination. How-
ever, findings by Okello et al. (2018) present evidence on the
importance of collective action in facilitating the adoption of
CSA technologies. It facilitates risk pooling and enable people
to build assets that help them in withstanding climate change
shocks.

3.4.3 Information dissemination pathways as
determinants of practice of CSA by farmers
Decisions on which kind of dissemination pathway to use
depend on farmers’ needs, skills, and use of the information
(Nyasimi et al., 2017). Several households rely heavily on
friends, relatives, and radio as well as their observations,
especially weather information that guides their decisions on
CSA strategies (Chengula & Nyambo, 2016; Nyasimi et al.,
2017; Van den Broeck & Dercon, 2011). Timely access to infor-
mation about climate variability helps the farmers to make
informed decisions about which CSA technology to adopt.
Nyasimi et al. (2017) found out that farmers’ access to infor-





include access to credit, off-farm income/ farmers’ income among
others.

3. Physical capital refers to specified material assets attained using
human prolific pursuits that are utilized to produce a stream of
goods or services (García de Jalón et al., 2017). It denotes assets
like farm inputs, infrastructure, or technology that augment crop
production. The considered deputies include farm size and land
ownership.

4. Social capital pictures social networks and comprises of credence,
harmony, and interaction among individuals and groups (García
de Jalón et al., 2017). The considered deputies include farmer’s
age, gender, receiving NGO support, access to training on CSA,
farmer group’s membership, access to CSA information through
radio, television or Phone, neighbors/ friends, schools and exten-
sion officers.

5. Natural capital refers to a stock that renders ecosystem services of
the natural environment that generates an estimable movement of
goods and services into the future (García de Jalón et al., 2017). In
regards to agriculture, natural capital is represented by climate and
soil properties which predestine the appropriateness for
agriculture.
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