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ABSTRACT
The use of mobile phones, televisions, computers, and radios in agricultural extension enhances
the efficient sharing of agricultural information and improves the link among farmers, researchers,
and agricultural extension officers in Kenya. Nevertheless, the use of these Information and
Communication Technology (ICT) tools to access production inputs, management practices, post-
harvest practices, and marketing was underutilized among smallholder farmers (SHFs). The
purpose of this study was to determine the relationship between selected factors (socio-economic
status, access to credit, and training) and the use of ICT tools among cassava smallholder farmers
in Rangwe Sub-County, Kenya. The study adopted a correlation research design and targeted 3808
SHFs growing cassava in Rangwe Sub-County, Kenya. The accessible population was 3025
members of cassava farming groups in the Sub-County. Simple random sampling techniques were
used to select a total sample size of 106 SHFs from four wards of the Sub-County. Pretested semi-
structured questionnaire was used to collect data. Validity was determined by the experts in the
departments. Reliability of 0.756 a Cronbach alpha was attained through a pilot test with 30 SHFs
in Homa-Bay Town Sub-County. Descriptive data analysis was done using frequency, percentage,
and cross-tabulation while hypotheses were tested at a 0.05 level of significance using linear
regression with the aid of Statistical Package for Social Science (SPSS) Version 25. The majority
of the SHFs were female, middle age (36-50 years), attained primary education and earned the
lowest average annual income (X < KES160, 000). Selected socio-economic factors had very high
correlation with ICT adoption (R=0.912, P=0.004, R?>=0.832, Adj. R?>= 0.825) while Access to
training and access to credit had a moderate correlation with the adoption (R = +.778, P = .004, R?
=0.602) and (R = +.654, P =.003, R?=0.427, adj. R?=0.422) respectively. The three null hypotheses
were rejected. In conclusion, a unit change in the selected factors results in a significant change in
ICT adoption. The study recommends the empowerment of women, adults, and those with low

education. Credit subsidies and training should also be enhanced.
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CHAPTER ONE
INTRODUCTION

1.1 Background Information

Agriculture is the central point where economy of most countries turn aroud. It is a system that
involve many sub-sectors. The sub-sectors include irrigation, mechanization, extension, education
and training, marketing, researcher and processors (Kundiri et al., 2022). Agriculture provide food
to many households through crop production and livestocks enterprise in various countries. It is a
significant sector that should be given priority in food security improvement campaign (Hussain
et al., 2022). Agriculture has been considered as the main source of income and employment for
many people and enhancer in rural development (Beckman, et al., 2021). The sector contributes
largely to the grows domestic products in many countries since it is a source of raw materials for

foregn exchange (Mizik, 2021).

Production and yield of agriculture is low in some countries as a result of production challenges
among smallholder farmers in the sector. The constraints may include planting time, climate
change, poor soil nutrients, pests and diseases infestation, inadequate reliable market information
and postharvest handling techniques among other problems (Bielski et al., 2021). The smallholder
farmers may solve these problems through various technologies develop by researchers and
communicated by agricultural extension officers (Were et al., 2022). It is necessary to have a close
link among the farmers, researchers and extension officers to ensure timely communication of the
agricultural information for quick adoption. However, efficient communication is difficult to
achieve with traditional extension method; where agricultural extension agents must physically

travel to meet the farmers and train them on the innovations (Parlasca et al., (2022).

Globally, traditional agricultural extension face significant challenges in meeting farmers' diverse
information needs and demands because the number of the farmers are higher than the number of
the extension officers. This makes adoption of agricultural technology difficult among the farmers
(Karanja et al., 2022). The successful adoption of agricultural technology and providing necessary
information is essential to achieving the rural development goals (Zulgarnain et al., 2020). Parlasca
et al., (2022) noted that actively performing agricultural extension system is a crucial mechanism
for sharing knowledge and encouraging adoption of a novel agrarian technology among rural
SmallHolder Farmers (SHFs). According to Sa'adu et al. (2022), a thriving agricultural extension
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program depends on disseminating agrarian information, knowledge exchange, effective
communication and interaction among stakeholders who include researchers, agricultural
extension staffs and farmers. Wan-Mohd et al. (2020) noted that agricultural extension should
embrace modern technology and Information and Communication Technology (ICT), which can
facilitate knowledge management process to achieve sustainable development and improve

production of food security crops, which include cassava (Manihot esculenta).

Cassava is a root tuber food security crop that has the potential to perform well unger extreme
environmental condition. It can provive food security especially now that the change in climate
has caused failure of many crops in Africa leading to increase in hunger (Ouma et al., 2021).
Cassava is a staple food for Africa, Latin America and Caribbean cuisines (Kundiri et al., 2022).
The crop can provide food to many household for long period of time. The crop is a good source
of vitamin C, riboflavin, niacin and resistant starch that assist in blood sugar management and
health of gut (Obong’o et al., 2020). Therefore more effort should be channeled to its production
and yield. The crop was chosen for this study because there was a campaign on improving its

production and yield to help in food security.

In Africa, cassava smallholder farmers need agricultural information that include adequate cassava
inputs, management practice and marketing, among other extension services (Were et al., 2022).
In addition, there are infestations of crop pests and diseases such as cassava whitefly, cassava green
spider mite, cassava bacterial blight, Cassava Brown Streak Diseases (CBSD) and Cassava Mosaic
Disease (CMD) (Okuku, 2018). The diseases affect the plants' growth and production of tubers
depending on the infection level of the plant. Cassava that is severely affected by the illnesses
shows poor growth with no tubers, while cassava moderately affected produces few tubers with
intermediate development compared to a healthy plant. The pests cause chlorosis, shriveled leaves
and yellow speckles (Wagaba et al., 2021). Kabir et al. (2022) noted that the use of ICT tools in

sharing agricultural extension services has a potential to solve the farm problems.

In Kenya, the Government and other organizations like the International Institute of Tropical
Agriculture (IITA) and Kenya Agricultural and Livestock Research Organization (KALRO)
introduced some clean cassava seeds. The seeds were believed to be early maturing and disease
resistant. The varieties include mijera, shibe, karembo, karibuni, nzalauka, tajirika, Siri,
TMS30572, MH95/0183, TM/14 and MH93/OVA (Cheboi et al., 2021). Agricultural extension

2



officers from Green Shamba, One Acre Fund and the Ministry of Agriculture, Livestock, Fisheries,
and Co-operatives (MoALFC) disseminated the information about the new varieties. However, the
extension staffs were limited by the large number of the farmers widely distributed in the region
and this necessitated the use of ICT tools in agricultural extension to reach many farmers at the

same time.

In Rangwe Sub-County, the agricultural extension agents resorted into the use of mobile phones,
radios, televisions and computers to access the farmers easily as oppose to the traditional method,
where agricultural extension officers had to travel and physically serve the farmers (Samwel et al.,
2021). The sectors providing services through ICT tools in the Sub-County include the Sub-County
Agricultural Extension Officers, Green Shamba, One Acre Fund, Shamba Shape-Up, National
Farmers Innovation services (NAFIS), Mfarm and M-farmer. The platforms provided good
agricultural services that covered farm inputs supply, agrarian credits, harvesting, storage,
marketing, value addition and post-harvest management (Gaol & Gustira , 2020).

Martinez-Gomez et al. (2022) reported that capacity of ICT to improve agricultural extension
service delivery still possess challenges that caused its low adoption. The use of ICT tools in
agriculture among SHFs can be influenced by various factors that include infrastructural,
institutional and socio-economic factors, among others (Ulhaqg et al., 2022). Rogers (2003), in the
diffusion of innovation study, suggested socio-economic factors, personalities variables and
communication behavior as characteristics of decision-making units in the process of technology
adoption. The rural technology acceptance model (RUTAM) noted that some external and socio-

economic factors influence the use of a technology (Lazim et al., 2021).

Some research findings have highlighted that a few socio-economic factors (household size, head
of household, exposure to internet) and institutional factors (cybercrime, awareness, availability,
power source) determine the application of ICT in agriculture among smallholder farmers (Gupta
et al, 2021; Pinto et al., 2021). Identifying the relationship between technology adoption and the
driving factors is necessary in the agenda to promote the adoption of technologies in agricultural
extension (Dhehibi et al., 2020). This study selected a few factors that include age, gender, income
level, education level, access to credit and access to training on the matters of using the ICT tools

in agricultural extension. The chosen factors were considered for this study because there is limited



information on whether they have a relationship with the adoption of ICT tools in agricultural

extension among smallholder farmers.

The study was conducted at Rangwe Sub-County, which is loacated in Homa-bay County, Kenya,
Africa. It aimed at determining whether the selected factors have a relationship with the application
of ICT tools among cassava smallholder farmers in the Sub-County. Rangwe Sub-County was
chosen for this study because the MoALFC in the Sub-County promotes cassava production among
the smallholder farmers since the crop can perform well in that area and provide food security
throughout the year (Samwel et al., 2021). Agricultural extension officers used ICT tools such as
mobile phones, televisions, computers, and radios to disseminate information on input supply,
cassava management practices, and marketing services. However, the use of the ICT tools among

cassava smallholder farmers was inadequate.

1.2 Statement of the Problem

The majority of cassava smallholder farmers in Rangwe Sub-County, Kenya required efficient
access to agricultural extension information that include reliable cassava marketing, agricultural
credit and cassava production inputs among other services. The use of ICT tools such as mobile
phones, smartphones, computers, televisions and radios in agricultural extension has the potential
to improve access to the information timely and efficiently among the farmers. The ICT tools can
help the farmers receive the agricultural extension services faster without physical interaction.
However, the use of the tools among cassava SHFs in the Sub-County was observed to be low.
This led to delay in access to the information and poor linkage among the smallholder farmers,

extension officers and researchers.

Factors that may determine technology adoption in agricultural extension include institutional,
socio-economic and infrastructural. Some research studies have reported on these factors except a
few that this study selected. There is a gap in knowledge whether age, gender, income level,
education level, access to credit and access to training have relationship with the use of ICT tools
among cassava smallholder farmers in Rangwe Sub-County, Kenya. Bridging this gap might
improve the adopt of ICT tools among the farmers.



1.3 Purpose of the Study

This study sought to increase the adoption of ICT tools in agricultural extension through
determining relationship that age, education level, income level, gender, access to training, and
access to credit have with the use of ICT tools among cassava smallholder farmers in Rangwe Sub-

County, Kenya.

1.4 Objectives of the Study
The objectives of this study were to:
(i) Determine the relationship between selected socioeconomic factors and the use of ICT
tools among cassava smallholder farmers in Rangwe Sub-County, Kenya.
(ii) Determine the relationship between access to training and the use of ICT tools among
cassava smallholder farmers in Rangwe Sub-County, Kenya.
(iii) Determine the relationship between access to credit and the use of ICT tools among

cassava smallholder farmers in Rangwe Sub-County, Kenya.

1.5 Research Hypotheses

The following null hypotheses derived from the objectives of this study guided the study:

HOL1: The selected socioeconomic have no statistically significant relationship with the use of ICT
tools among cassava smallholder farmers in Rangwe Sub-County, Kenya.

HO02: Access to training has no statistically significant relationship with the use of ICT tools among
cassava smallholder farmers in Rangwe Sub-County, Kenya.

HO03: Access to credit has no statistically significant relationship with the use of ICT tools among

cassava smallholder farmers in Rangwe Sub-County, Kenya.

1.6 Significance of the Study

The study was significant because its findings brought the understand that access to credit, access
to training, age range, education level, income level and gender have relationship with the adoption
of ICT tools in agricultural extension. This knowledge might give the farmers direction on where
to improve in order to increase the adoption. The results pointed out that there is need to improve
training of the farmers about ICT tools and a subsidized credit interest. Other researchers may also

use the results from this study as a source of knowledge for reference.



1.7 Scope of the Study

The respondents in this study were SHFs who grew cassava in Gem East, Gem West, Kochia and
Kagan administrative wards of Rangwe Sub-County in Homa-bay County, Kenya. The research
focused on the relationship that age, gender, education level, income level, access to credit and
access to training have with the use of ICT tools in agricultural extension among cassava
smallholder farmers in Rangwe Sub-County, Kenya. The ICT tools that the study focused on

included televisions, mobile phones, radios and computers.

1.8 Assumptions of the Study
The following were the assumptions of the study:
(i) The sampled responses were a true reflection of the situation in the entire Rangwe Sub-
County.
(i1) The respondents participated in the study willingly.

1.9 Limitation of the Study
The following was the limitation of this study:

Rangwe Sub-County had inadequate current literature addressing the research topic.

1.10 Definition of Terms

The following terms used in this study have the following meanings;

Access to credit: To be able to get money, services or goods from lenders (Mushtaq et al., 2022).
In this study, access to credit was used to mean the ability of the SHFs to obtain loan or
agricultural production inputs for a promised future payment with interest. The variable
was measured by whether a farmer received agricultural credit, if yes then credit sources

and amount received per year.

Access to training: The opportunity to get teaching on a particular skills or information (Chohan
& Hu, 2022). In this study, access to training was used to mean liberty to obtain learning
activities conducted to equipt the SHFs with knowledge on how to use ICT tools in
agricultural extension. It was measured by whether a farmer attended the training or not, if

yes then the number of training, training sources and information involved.

Age: The length of time that someone has lived or something has existed (Kundiri et al., 2022). In

this study it means the number of years that the SHFs have lived since birth. It was
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measured by the number of years a farmer had lived. The ages were categorized and coded
as: 1= 18-32 (youths), 2=33-47 (middle age), 3= 48-62 (early old) and 4= above 62 (late
old).

Income: Money received, especially on a regular basis for work or through investment (Oyekola,
2021). It was used in this study to mean amount of money a farmer obtained from salary
and/ or sales of agricultural products. It was measured by the amount of money that each
farmer received from sales of agricultural products, investments or business within a year.
The income was categorized and coded as: 1=below 160, 2=161-270 and 3= 271-380 and
4=above 380.

Education: The process of giving or gaining systematic knowledge (Krell et al., 2020). In this
study it means formal knowledge that one acquires from learning institutions. It was
measured by the level of formal knowledge that a farmer had attained from schools. The
levels were categorized and coded as: none = 1, primary = 2, secondary = 3, post-secondary

=4 and any other = 5.

Gender: The state of being female, male or both with reference to cultural and social responsibility
(Huijsmans et al., 2021). In this study, it refers to male or female in relation to the cultural
and social roles that the societies consider appropriate for a specific gender. It was
measured by whether the farmer was male or female. It was categorized and coded as 1=

male and 2= female.

Selected factors: The chosen elements that contribute to the observed results (Vilhanov4 et al.,
2020). In this study, selected factors refer to specified circumstances that can cause change
in behave of the SHFs. The factors selected in the study included socioeconomic status,

access to credit and access to training on ICT tools.

Smallholder farmers: Farmers who produce cassava with less advanced and cheap technologies
on a relatively small piece of land approximately 2-3 hectares (Dhehibi et al., 2020). In
this study it refers to farmers who produce cassava using cheaper technology on a small
piece of land approximately 2-3 hectares.



Socioeconomic factors: Refers to personal characteristics related to one’s society and economy
that influence one’s perception, lifestyle and personalities (Diaz et al., 2022). In this study
it refers to the personal characteristics related to economy, development and society of the
SHFs who produce cassava. The socioeconomic factors in this study included education,

age, gender and income of the SHFs.

Information and Communication Technology tools: Electronic communication devices
(Jablanovic, 2021). In this study it refers to communication gadgets such as radios,
televisions, mobile phones and computers used to access agricultural extension information
among SHFs in Rangwe Sub-County. This variable was measured by whether a farmer
used the tools in agricultural extension or not, types of the types information involved,

opportunities and challenges in the use.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

Chapter two contains review of selected relevant theoretical, conceptual and empirical literature
to identify the existing gap that the study sought to address. The chapter begins by agricultural
extension, the use of ICT tools in extension, overview of cassava production and its economic
value, selected socio-economic factors, access to training and access to credit. Lastly, it gives the
theoretical framework and a conceptual framework of this study.

2.2 Use of Information and Communication Technology Tools in Extension

The modern world has many technologies that provide a base for social transformation. One of the
most important technologies used in various sectors globally is ICT, which is the most advanced
technology in the past three decades (Spielman et al., 2021). Agriculture sectors in America,
Europe and Asia have adopted ICT tools in farm operations, access to credit and marketing of the
products. This has enabled smallholder farmers to advance their access to the ICT tools used in
agriculture (Jat et al., 2021). According to Baruah and Mohan (2021), some smallholder farmers
across the globe have benefited from the use of televisions, mobile phones, radios and computers

in agriculture.

Use of ICT tools in agricultural extension focuses on the adoption of the tools in disseminating
agricultural information among the farming stakeholders (Al-Mamary, 2022). Dissemination of
quality agricultural extension services promotes the use of new agricultural technologies which in
turn improve farm productivity (Kassem et al., 2021). One of the major solutions for the
agricultural extension challenges is the use of ICT in the sharing of agricultural extension services
(Ohlan et 1., 2021). The ICT is electronic tool use to enter data, store, process and share
information. Common ICT tools among smallholder farmers include mobile phones, televisions,

computer and radios (Mishra et al., 2020).

These tools have the potential to improve diffusion of agrarian technologies and connect rural
smallholder farmers with agricultural extension officers easily. Farm digitalization and promoting
data-based agrarian tools are essential in fostering farming innovation. Raza et al. (2020) noted

that digitalized farm innovations are modern farm inputs to solve agricultural extension problems.



Numerous ICT-based development initiatives around the world have beneficial impacts, starting
from Information Technology application in Europe, the IKisan portal in India, mobile phone-

based animated videos in Burkina Faso, the Agriculture portal in Bangladesh (Sa'adu et al., 2022).

Studies revealed that the effective use of ICT tools in agricultural extension depends greatly on
institutional and socio-economic factors among the smallholder farmers. The ability of the
smallholder farmers to use various ICT tools depends on continued training and funding from
organizations. It also based on their age, income, education and gender (Gupta et al., 2021). Lazim
et al. (2021) noted that promoting farm technologies instead of addressing communication
constraints of smallholder farmers is one of the reasons for agricultural extension failures in in the

adoption of ICT tools.

The current world greatly depends on ICT tools for accessing agricultural information, which are
increasingly becoming the fundamental drivers of social and economic development in agriculture
across the globe (Abdul-Rahaman & Abdulai, 2021). Episodic evidence of research results showed
that radios, mobile phones, smartphones and televisions are the essential communication tools that
are readily available to smallholder farmers and agricultural extension agents for sharing
agricultural related information and knowledge globally (United Nations, 2020). A few
agricultural extension agents and smallholder farmers in India, Brazil and Vietnam have
successfully used ICT tools such as radios, televisions, computers and mobile phones in

agriculture. However, some farmers do not use the ICT tools in agriculture (Mishra et al., 2020).

In Africa, agricultural extension agents and researchers have succeeded in using ICT tools to share
agrarian information services easily to smallholder farmers (Bhusal et al., 2021). However, the
farmers’ turn-out to use the ICT tools in agriculture is not optimum. Khidir (2020) reported that
some of the smallholder farmers in Nigeria used various ICT tools in agriculture. Similarly,
Getahun (2020) found that ICT tools have been used successfully in agriculture among smallholder
farmers in Ethiopia. However, the ICT tools utilization in agriculture is not optimum. Nyarko and
Kozari (2021) conducted a study in Nigeria on e-resources in agricultural extension among public
agricultural extension agents. They found that most of them prioritize the use of ICT tools because
it is a faster and easier method of disseminating agricultural information to smallholder farmers.

The majority of agricultural extension agents use mobile phones, televisions and smartphones to
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share information on marketing, credits, fertilizers, on-farm management practices, pests and

diseases control mechanisms among smallholder farmers.

In Kenya, a lower percentage of smallholder farmers have used ICT tools such as mobile phones
to share agricultural information. A few smallholder farmers who use the ICT tools have realized
a significant increase in farm yields and income due to quick access to inputs, credits and
marketing, among other services (Githinji, 2022). However, the potential of using the ICT tools in
accessing agricultural information is still underutilized. Some of the smallholder farmers and
agricultural extension agents in Kenya used radios, televisions, mobile phones, cameras and
computers in agriculture (Awuor & Rambim, 2022). However, the use of the ICT tools in

agriculture is still recording low.

In Rangwe Sub-County, Agricultural extension officers use ICT tools such as radios, mobile
phones, televisions and computers to disseminate agricultural information to SHFs and others.
Some households in the Sub-County have at least one of the ICT tools, though; they used them for
various intended purposes. Some of the farming households use them for entertainment, while
others use them to access marketing, management practices and input supply (County Integrated
Development Plan [CIDP], 2021). Despite the effort of the agricultural extension officers to share
agricultural information through the ICT tools, the use of the tools in agriculture among SHFs in
Rangwe Sub-County is still low. In addition, there is inadequate information on whether education
level, age range, gender, income level, access to credit, awareness and agricultural knowledge
needed influence the use of the ICT tools in cassava production among the smallholder farmers in
the Sub-County.

2.3 Overview of Cassava Production and its Economic Value

Cassava (Manihot esculenta Crantz) originated from Latin America and managed to spread across
many countries globally with the help of Portuguese traders (Krishna et al., 2020). The young
leaves and mature tubers of cassava possess many end-uses, including human consumption of fresh
tubers, boiled leaves, commercial production of starch or starch derivatives, animal feed and
ethanol used as automotive fuel or liquor (Adiele, 2020). Smallholder farmers are the majority of
cassava producers in the top country producers of cassava globally, such as Nigeria, Indonesia,

Brazil, Vietnam, China, India and Thailand (Szyniszewska, 2020).
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Globally, the average yield of cassava is about 13 tons per hectare against the expected average
output of about 24 tons per hectare (Krishna et al., 2020). In India, Thailand, China, and Vietnam,
cassava is mostly grown for local consumption and exported to other countries (Bukar et al., 2022).
In China, Guangxi province is responsible for about 60% of the cassava production in the country
(Adiele, 2020). It is reported that India cultivates cassava on about 0.20 million hectares and gets
an average production of 8.13 million tons and 22.3 metric tons per hectare, which is both
consumed locally and exported to other countries to help in food security (Lekshmanan et al.,
2022).

In Africa, cassava was originally considered inferior food however, the current advancement in
processing technologies and climate change have increased its economic value. There is an
increased demand for fresh cassava and processed products such as starch, dried cassava and flour
(Amelework & Bairu, 2022). The governments and various development donors are investing in
considerable programs, which include providing access to agricultural extension services, cassava
marketing and cassava inputs among other services to promote and improve the average cassava

yield and livelihood of the smallholder farmers (Ekpunobi et al., 2020).

African countries heavily depend on root-tuber crops like cassava, potatoes and yam. Smallholder
farmers in Africa mostly grow cassava as a staple or sub-staple food (Uzochukwu et al., 2021).
Cassava is the third-highest source of carbohydrates in Sub-Saharan Africa, providing daily
nutrition for over 800 million people (Sunday, 2020). The topmost African countries in cassava
production include Nigeria with the highest yield of about 20.4%, followed by the Democratic
Republic of Congo with 10.83%, Ghana with 6.32% and Angola with 4.02% (FAOSTAT, 2020).
The average yield of cassava in Africa is the lowest, with about 10 tons per hectare against the
expected average output of about 25 tons per hectare compared to other continents of the world

that actively produce cassava (Otun et al., 2022).

In Kenya, cassava is produced in Western, Coastal, Central and Eastern regions by majority of
smallholder farmers, who mostly intercrop it with maize, beans and banana (Simiyu et al., 2022).
The smallholder farmers need agricultural information that include access to cassava inputs, credit
and cassava marketing among other services (Mutoni et al., 2022). These services can be accessed
timely when the smallholder farmers use ICT tools to share the information about them. The ICTs

tools that agricultural extension officers commonly use to disseminate the agricultural information
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in Kenya include e-mail, internet, mobile phones, smart phones, radios, televisions and computers
(Ouma & Ngala, 2021).

Cassava is one of the strategic crops that can tolerate adverse climatic patterns in some parts of
Kenya. It performs better in areas with limited rainfall (Ouma et al., 2021). Figure 1 shows the
trend in cassava yield. It revealed how the yield of cassava has been fluctuating from the year 2011
to 2020. It revealed a decline in the current yield. The average cassava yield has been fluctuating
between 5 to 15 tons per hectare against the expected average output of 40 to 50 tons per hectare.
The majority of cassava growers in Kenya are smallholder farmers, who produce it as the second
most crucial root tuber crop (FAOSTAT, 2021).

Trends in cassava yield

Yield in tons/ha

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 1: Trends in cassava yield (FAOSTAT, 2021).

Kenya is one of the leading African countries in cassava export with about 0.0052% share globally
and earns the country about 114,000 United States Dollars of total export value per annum (Mutoni
et al., 2022). The smallholder farmers produce the crop in an average land size of about 90 000
hectares per year. The western part of Kenya grows and consumes about 60% of the national
cassava production, which was 946,076 tons as of the year 2018 (FAOSTAT, 2020).

In Rangwe Sub-County, cassava remains the most important food security crop for the rural
people. It is mainly grown by the smallholder farmers in the rural parts of Kochia, Kagan, Gem

West and Gem East (CIDP, 2021). The sub-county is one of the significant producers of cassava
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in Homa-Bay County. The farmers make use of manure, insecticides and other on-farm
management practices to increase yield and control pests and diseases (Were et al., 2022). The
average cassava yield in the sub-county is about 5.2 tons per hectare against the expected average
output of 20 tons per hectare (Mutoni et al., 2022). The majority use and consume cassava,
especially when the stocks of maize and millet are depleted or during drought. Some also mix
cassava with millet, make flour, boil the tuber and consume it. Cassava tuber is processed at the
household level into flour. The tuber can be processed into sun-dried chips locally named Abeta or
dried fermented locally referred to as Akuoga. These products are sold to consumers, retailers and

wholesalers (Obong’o et al., 2020).

2.4 Selected Socio-economic factors

Socio-economic factors play a vital role in the rate of agricultural technology adoption, such as
ICT tools among smallholder farmers across the globe (Dutta & Hazarika, 2020). This study
considered a few socio-economic factors that were found to be significant in technology adoption
among smallholder farmers across various. These include gender, age, income level and education

level.

2.4.1 Education Level of Smallholder Farmers

Smallholder farmers have different demographic statuses, which may or may not influence their
day-to-day decision-making in the society (United Nations, 2020). A few studies have shown that
education level plays an essential role in the rate of technology adoption globally. It is reported
that smallholder farmers who attained higher education are majority in agricultural technology
adoption due to their better understanding on the operation language and skills (Ayim et al., 2022).
This was in contrast with the results from other studies who found that majority of smallholder
farmers using new agricultural technologies in rural part of Punjab, Pakistan attained primary
education level and that education level do not influence the use of any agricultural technology,
ICT tools included.

In Africa, demographic status is one of the major determinants of technology adoption among
smallholder farmers. Although mobile phones, televisions, internet, radios, and web-based
applications have become important in sharing agricultural information, there is little uptake in the
use of the ICTs tools among smallholder farmers due to various socioeconomic factors among

others that affect the decision-making unit (Chilundo et al., 2020). A study that was conducted in
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Ghana revealed that smallholder farmers who attained post-secondary education level were the
majority in the use of television, computer, mobile phone and radio to access marketing
information, credits and farm inputs (Nyarko & Kozari, 2021). On the contrary, Sennuga (2019)
conducted a study in Nigeria and reported that the majority of smallholder farmers using ICT
services in agriculture attained primary level and below. The report summarized that education
level does not determine the capacity to use ICT tools in agricultural extension among smallholder

farmers.

In Kenya, a few smallholder farmers use ICT tools and programs like National Farmers Innovation
services (NAFIS), Mfarm and mFarmer to access agricultural input information through mobile
phones, computers, radios and televisions (Wens et al., 2022). A research study conducted about
the factors influencing the use of ICT tools in agriculture reported that institutional and
infrastructural factors influence the rate of technology adoption among smallholder farmers (Chia
et al., 2020). However, the information on whether socioeconomic factors especially, education

level influence the use of ICT tools in agriculture is limited.

Ulhaq et al. (2022) conducted a study on factors influencing intention to adopt ICT among
smallholder farmers in Kenya and found that majority of the smallholder farmers using mobile
phones in agriculture, attained primary education level. On the same note, Okello et al. (2021)
conducted a study on the use of modern ICT in stallholder farming in Kenya and found that the
majority of the smallholder farmers using radios, mobile phones and computers in agriculture,
attended primary school as the highest level of education. This indicates that their low education
level did not limit them from accessing agricultural information through the ICT tools. On the
contrary, Akintelu et al. (2021) stated that the majority of smallholder farmers who use ICT tools
in agriculture in Kenya are at least the holders of secondary school certificate holders, diploma
and above. The literatures show contradiction on the relationship between education and the use
of ICT tools in various localities. This indicates the gap that this study sought to bridge among
smallholder cassava farmers in Rangwe Sub-County, Kenya.
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2.4.2 Age of Smallholder Farmers

Globally, age is considered as a socioeconomic factor that plays a significant role in the decision-
making unit of technology adoption. Al-Mamary (2022) conducted a study on social demographic
factors in the use of ICT in agriculture in Yemen. They found that older smallholder farmers with
an average age of 50 years use mobile phones to access agricultural extension services than
younger smallholder farmers. This was in contrast with Khan et al. (2020) who found that majority
of smallholder farmers in rural part of Punjab, Pakistan using mobile phones and computers in
agriculture were young farmers within the age range of 20 to 40 years old.

In Africa, the use of mobile phone, television, internet, radio, and web-based applications have
become important in sharing agricultural information (Kabir et al., 2022). For instance, Nyarko
and Kozari (2021) conducted a study on socioeconomic characteristics of smallholder cassava
farmers in the use of e-agriculture in Ghana. They found that young smallholder farmers dominated
the use of the ICT tools in the production. Similarly, Abdul-Rahaman and Abdulai (2021) also
reported that youths are the majority of the ICT services users in agriculture. On the contrary,
Mwenda et al. (2022) conducted a study on the factors that determine the adoption of ICT-based
pest information services among tomato growers. They concluded that the majority of smallholder

farmers who used the ICT tools in agriculture were older people.

In Kenya, smallholder cassava farmers belong to different ages that might determine use of
technologies among them. Wang et al. (2021) conducted a study on the use of modern ICT in
smallholder farming and found that young smallholder farmers dominated the use of ICT tools to
access agricultural information. On the other hand, Bhusal et al. (2021) conducted a review on
determinants of ICT in agricultural extension. They found that the majority of agricultural
extension agents using ICT tools to deliver agricultural input services were older. The literatures
show different results on age and use of ICT tools in agriculture across different localities. This
indicates a gap in knowledge whether there is a relationship between age and use of ICT tools

among smallholder cassava farmers in Rangwe Sub-County.
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2.4.3 Income Level of Smallholder Farmers

Income level is the amount of money the smallholder farmers earn from farm sales, investments
and employment. This might vary among various households of the farmers. The amount of money
available to each farmer may determine whether she or he adopt a technology; especially if some
funds are involved in the use of the technology (Mhlanga & Dunga, 2020). Higher amount of
money may facilitate technology adoption or not depending on the level of finance needed to be
used. The use of mobile phone and computer might require some money to buy the gadget, charge
its battery and buy airtime for data bundles to browse internet or recharge credit for
communication. Televisions and radios might involve money in buying the gadget, power source

and subscribing to the farmers’ channels (Asravor et al., 2022).

Globally, financial stability is expected to give the smallholder farmers ability to adopt new
agricultural technologies (Getahun, 2020). In Myanmar Asia, smallholder farmers with higher
income level use mobile phones to access cassava marketing, inputs and credit among other
services (Baruah & Mohan, 2021). Similarly, in Italy it was reported that the smallholder farmers
with higher household income levels formed the majority of those who were subscribing and using
e-mails, radios, computers, smartphones and mobile phones in agriculture (Bucci et al., 2019).
This was not the same case in Bangladesh, where Asif et al. (2019) reported that majority of the

smallholder farmers who use ICT tools in agriculture have lower household income.

In Africa, smallholder farmers have different amounts of income level depending on their various
income sources. For example, in Ghana, smallholder farmers with more resources and household
income level formed the majority in the use of computers, mobile phones and radios to access
agricultural information (Akintelu et al., 2021). Similarly, Ogutu et al. (2020) conducted a study
in Nigeria and reported that smallholder farmers with lower income levels do not prefer the use of
ICT tools in agriculture. On the contrary, Quaye et al. (2019) carried out a research study on the
the socioeconomic factors and technology adoption in Nigeria and reported that the majority of
smallholder cassava farmers who had low-income level used mobile phones, radios and smart

phones to access agricultural information.

In Kenya, some studies showed that smallholder farmers with higher income level are the majority
in the adoption of agricultural technology (Wichean & Sungsanit, 2022). The others showed that

majority of ICT tools users in agriculture are the smallholder farmers with lower- or middle-
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income level (Mushtaq et al., 2022). Hartmann, et al. (2021) conducted a study on the digital
connectivity at the upstream end of value chains; A dynamic perspective on smartphone adoption
amongst horticultural smallholders in Kenya and found that the majority of the smallholder farmers
who use ICT tools in agriculture have a higher income level. The inconsistence in the results
showed a gap showed on whether income level correlate with the use of ICT tools among

smallholder cassava farmers in Rangwe Sub-County, Kenya.

2.5.4 Gender of Smallholder Farmers

Globally, gender of smallholder farmers plays a significant role in determining their
responsibilities in the society, which may also influence technology adoption in agriculture.
Moreover, preference of agricultural technology differs across genders of smallholder farmers
(Huijsmans et al., 2022). For example, a study conducted by Kassem et al. (2021) in some parts
of America reported that more female SHFs use ICT tools than male SHFs do. The results
contradicted the report by Mdoda and Mdiya (2022) who conducted a study on factors that
affecting adoption of ICT among smallholder farmers and found that male farmers formed majority

of those who use ICT tools in agriculture at Eastern Cape Province.

In Africa, there are contested claim statements over the concern of gender gap in the use of ICT
tools in agriculture. Gender equality has been a key discussion and the policies supporting the
same have been formulated in many sectors include agriculture. Gender play a key role in the
characteristics of decision-making units (United Nation, 2020). For example, Nyarko and Kozari
(2021) conducted a study on socioeconomic characteristics of smallholder farmers in the use of
electronic-agriculture. They concluded that male smallholder farmers were majority in the use of
ICT tools in agriculture. On the other hand, Quaye et al. (2019) carried out a research study on
analysis of gender of smallholder farmers in the use of ICT in agricultural extension in Nigeria
and reported that majority of smallholder farmers using ICT tools to access agricultural

information were female farmers.

In Kenya, gender has been given a priority in the development of economy. It plays a significant
role in the use of technologies in various sectors including agriculture. The rate of technology
adoption differs along the gender divide of smallholder farmers (Khan et al., 2020). For instance,

Awuor and Rambim (2022) conducted a study on the a doption of ICT in agriculture innovation

18



among smallholder farmers and reported that the majority of the farmers who used ICT tools in
agriculture were male. On the contrary, Wong (2022) conducted a study and found that more
female smallholder farmers use ICT tools in agricultural production than their male counterparts.
This contrast in the results do not justify whether there exists a relationship between gender and
the use ICT tools in agriculture. Hence, it indicates the gap in knowledge that this study sought to

bridge in Rangwe Sub-County, Kenya.

2.6 Access to Training and Use of ICT Tools

Globally, training smallholder farmers on how to access agricultural information such as input
supply, management practices and reliable marketing services through ICT tools play a crucial
role in the decision making to adopt or reject such tools. The same training may become more
useful when agricultural extension officers are also included (Kabir et al., 2022). According to
Ulhag et al. (2022), numerous and repeated training to smallholder farmers increases the extent of
agricultural technology adoption. Lack of knowledge, skills and awareness are some of the most
suggested barrier that block smallholder farmers from adopting some of the agricultural
technologies (Cetin et al., 2021).

In Africa, it is reported that the effectiveness of smallholder farmers’ training on the use of new
agricultural technologies depend more on the number of times an individual receives the training.
The training programmes that are well strategized and focused might increase the use of ICT tools
in cassava production (Sa’adu et al., 2022). According to Parvand and Rasiah (2022), training on
the use of ICT tools is a very important and effective factor in adoption of ICT tools in agriculture
among smallholder farmers. It is well noted that a well-trained and skilled workforce is crucial in
work progress and project performance. Training of farmers to use mobile phones in sharing
agricultural information increases the frequency of ICT adoption among the farmers (Kemhe et
al., 2022).

In Kenya, Training smallholder farmers on the knowledge and skills of the use of technologies as
well as why they should be used through training play a role as an incentive for their adoption
(Kabir et al., 2022). Similarly, access to training on ICT tools might enable smallholder farmers
to familiarize themselves with the use of ICT tools in agriculture. This might translate into the
adoption; nevertheless, there is no information on the number of times smallholder farmers should

be trained to improve their skills effectively. In addition, smallholder it was found that farmers can
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use mobile phones and radios in sharing agricultural information without attending any training
on how tho operate the tools (Githinji, 2022). This revealed inconsistence on whether there is a
relationship between access to training and use of ICT tools that this study sought to determine
among smallholder cassava farmers in Rangwe Sub-County, Kenya is limited.

2.6.1 Sources of Training
Agricultural extension systems play key roles in the training of smallholder farmers to adopt new

agricultural technologies. The systems involved the institutions or organizations that provide
extension services (Yang & Wang, 2021). The systems include public extension system; which is
mostly organized by the Ministry of Agriculture or its equivalent. Another system is privatized
extension service; in which the extension services are provided by private extension companies on
commercial basis. The third system is farmers’ organization based such as Community-Based
Organization and farmers cooperatives; where the farmers team up to provide extension services.
Another system is educational or institutional; where the services are provided through the schools,
colleges and universities (Kabir et al., 2022).

The systems organized training to equipt farmers with the useful knowledge needed to improve
agricultural production and yield. Luo et al. (2022) conducted a study on the farmers’ training
cooperatives and reported that private extension system reached many smallholder farmers with
the training on the use of new technology in agriculture. On the same note, Benson et al. (2022)
carried out a study on postharvest training and found that privatized extension system had more
training among smallholder farmers. This could mean that private extension system formed the
majority in the training of smallholder farmers. However, Yang and Wang (2021) studied
relationship between training and use of drip fertigation system among banana smallholder farmers
and recorded that public extension managed to train many smallholder farmers. The inconsistence

in the sources of training indicate a gap in knowledge.

2.6.2 Number of Training Received among Smallholder Farmers
The number of training refers to the frequency of agricultural extension training a farmer is able

to attend in a given period of time. The number of training attended may vary from one farmer to
another base of perceptions, awareness and interest (Li et al., 2022). The training frequency
attained by a farmer may influence the use of a technology or fail to determine. The number of

training received depends on both agricultural extension providers and the farmers who receive
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the training. The smallholder farmers may attend the training when they are sensitized and made
aware of the training available and their values. That would change the perception and interest
about the training and enhance the frequency of attendance (Onuwa & Folorunsho, 2022).
Alternatively, the smallholder farmers may choose not to attend training even if they are organized

and the awareness created due to other reasons (Alemu, 2021).

Alemu (2021) conducted a study on factors determining how farmers participate in agricultural
training organized by the extension agents and reported that majority of smallholder farmers have
low frequency of agricultural training. This could be contributed by the failure of agricultural
system to organize many trainings for the farmers or the interest of the farmers to attend the
organized training. Similarly, Akinmolafe (2022) carried out a study on the training schedule
preferred by smallholder farmers on good agricultural operations and reported that majority of the
smallholder farmers attended between one to two training per year. On the other hand, Christian
et al. (2022) studied the training of smallholder farmers on forestry and reported that the
smallholder farmers showed high interest and attended many agricultural trainings organized by
various agricultural extension agents. Similarly, Dongmei and Mingzhong (2021) conducted a
research on the impact of agricultural training on adoption of novel technologies among
smallholder farmers and recorded that the majority of smallholder managed to attend many

agricultural trainings that were organized by the government.

2.7 Access to Credits and Use of ICT Tools

Globally, agriculture is a sector that has been negatively affected by low productivity despite the
fact that it is a basic instrument for the reduction of poverty, food security increment, and
enhancement of sustainable development (Tanti et al., 2022). Efficacious dissemination of
agricultural information among the farming stakeholders is one of the major contributions to
increasing agrarian productivity (Kamal et al., 2022). It has been observed that the use of ICT tools
in sharing agricultural information is one of the major ways to connect farmers and sources of
information easily and faster (Birke & Knierim, 2020). The information may entail tillage and
sowing practices, soil and water conservation techniques, improved seeds, fertilizer application,
appropriate methods of pesticides, and fungicide application to crops. It may also include

harvesting and post-harvesting operations (Ahmadi et al., 2022).
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Across the world, smallholder farmers require funds to buy ICT tools and maintain them in good
condition as well as subscription for the agricultural services. However, majority of smallholder
farmers in the rural localities have low-income level. Access to credit has the potential to increase
the financial ability of smallholder farmers to use ICT tools in agriculture (Hoang et al., 2022).
Access to credit among smallholder farmers is reported to be one of the great pillars that improve
adoption of agricultural technologies including the e-extension (Hartmann et al., 2021).
Technology have developed a number of digital financial services that smallholder farmers can be
accessed through mobile phones. Examples of the mobile financial services include mobile loans,

mobile payments, mobile money, mobile banking and mobile savings (Parlasca et al., 2022).

In Kenya, according to the report by the Kenya National Bureau of Statistics [KNBS], (2020), the
agricultural sector contributes about 11% of her labour force and about 34% of her Gross Domestic
Product (GDP). This could mean that agriculture is a basic sector in the Kenyan economy. Most
of the farmers practice farming on a piece of land of fewer than 3 acres (Odhiambo, 2020). The
farmers can easily adopt the novel techniques when they receive the information timely through
constructive extension dissemination techniques like ICT tools (Hoang et al., 2022). The tools
refer to a set of technological devices and resources used to receive, store and communicate
information. The tools are becoming crucial methods for improving agricultural production across
the world (Tiwari et al., 2022). The ICT tools mostly used in the extension service delivery include
radios, televisions, computers, phones, and the internet. These tools are used to communicate
agricultural extension services that include improved inputs, on-farm practices, harvesting

activities, post-harvest handling, and marketing information (Mallory et al., 2022).

Access to credit from money lending institutions in Kenya is accredited as significant accelerators
in the agricultural technology adoption like the use of ICT tools. The smallholder farmers may
access credit from public and private institutions such as banks, farmer groups, friends and
relatives (Sa’adu et al., 2022). Nevertheless, there is limited information reporting on the
challenges that smallholder farmers experience while looking for the credits or during usage.
Osabohien et al. (2022) conducted a study on access to credit and performance of agriculture and
recorded that even those who had not received credit from creditors had good performance in
agricultural production. The importance of credits to smallholder farmers were not uniform across

the farmers in various localities. The contradictions on the correlation of access to credit and
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technology adoption indicate a gap that this study sought to fill by determining whether access to
credit correlate with the use of ICT tools among smallholder cassava farmers in Rangwe Sub-

County, Kenya.

In Rangwe Sub-County, adoption of agricultural technology has been encouraged by the
government and private organizations as a crucial method to improve agrarian production.
Nevertheless, the percentage of adoption of most of the technologies remains low (Ruzzante et al.,
2021). The Sub-County is marked by the low adoption of ICT tools in agricultural extension
services delivery among peasants. The limited use of ICT tools in agricultural information sharing
could be one of the major causes of low crop productivity like cassava, mainly due to the
inadequate access to agricultural extension services and improved inputs (Githinji, 2022). The
adoption of the tools in agricultural extension requires capital to buy them and access the extension
services. The majority of peasants in the rural localities of the Sub-County have a low-income
level, which may translate to inadequate capital and low technology adoption (Rengaraj & Shibu,
2022). This might restrict agricultural sustainable development in Rangwe Sub-County, Kenya
(Kamal et al., 2022).

The peasants may require agricultural credit to adopt the modern agricultural technologies used in
agricultural extension. Agricultural credit refers to funds borrowed for use in agricultural
production, processing, and marketing (Moahid et al., 2021). The provision of agricultural credit
may be one of the major means to overcome financial problems for the farmers. Agricultural credit
provides enabling environment and ability for the smallholder farmers to purchase and maintain
the ICT tools and subscribes to the extension services (Birke & Knierim, 2020). The types of
agricultural credit available to the farmers include seasonal credit, development credit, agri-
business credit, and loan size (Ullah et al., 2020). This study hence sought to explain the access
level of agricultural credit, credit sources, amount of the credit accessed, and the correlation

between access to credit and the use of ICT tools in the extension services among the peasants.

2.7.1 Access to Agricultural Credit

Access level to agricultural credit is the percent of smallholder farmers able to receive agricultural
credit to be used in farm production (Ankrah et al., 2022). Smallholder farmers require funds to
buy ICT tools and maintain them in good working conditions as well as subscribe to agricultural

extension services. However, the majority of smallholder farmers in the rural localities have a low-
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income level (Ayim et al., 2022). This condition disadvantaged them when it comes to technology
adoption (Ullah et al., 2020). Access to agricultural credit could be one of the major contributions
to solving farmers’ financial problems. Agricultural credit is used as a method to provide short and
long-term financial aid for smallholder farmers. However, The access level was low among the
farmers while some of the farmers were also reported to get less amount of credit. Hoang et al.
(2022) conducted a study and reported that access to credit has the potential to increase the
financial ability of smallholder farmers to use ICT tools in agriculture. Although a few who
accessed the credit got a small amount.

A high rate of access to credit among smallholder farmers is one of the great pillars that improve
the adoption of agricultural technologies including the e-extension. The access to the credit was
found to be average among the farmers (Osabohien et al., 2022). Ruzzante et al. (2021) reported
that technology has developed a number of digital financial services that smallholder farmers can
access through mobile phones. Examples of mobile financial services with low and high adoption
rates included mobile loans, mobile payments, mobile money, mobile banking, and mobile savings
(Martinez-Gomez et al., 2022). The access level was not consistent across the farmers interviewed.
This provides the gap for a study to determine access levels in other areas, especially in Rangwe
Sub-County.

2.7.2 Sources of Agricultural Credit

The Source of agricultural credit was operationally defined in this study as the providers of the
credits to farmers. Various agencies are committed to providing agricultural credit to farmers. The
credit is categorized based on the source such as institutional and non-institutional agencies
(Bernards, 2022). The major sources of credit for agricultural producers include Commercial
Banks, Agricultural Credit Institutions, Farm Service Agencies, and Insurance Companies (Meena
et al., 2021). Ullah et al. (2020) reported that access to agricultural loans from banks enabled
smallholder farmers to adopt and use novel agricultural technologies in farming. Odhiambo (2020)
also found that farmers who got flexible loans from government agencies were able to buy and use

improved inputs such as seeds, fertilizers, and pesticides.

In Kenya, especially in Rangwe Sub-County, access to credit from money lending institutions is
accredited as a significant accelerator in agricultural technology adoption like the use of ICT tools.

The smallholder farmers may access credit from public and private institutions such as banks,
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farmer groups, friends, and relatives (Sa’adu et al., 2022). Some of the smallholder farmers who
had used mobile phones to share agricultural information have not received agricultural credit from
any creditors. The effects of credits on smallholder farmers were not uniform across the farmers
in various localities (Meressa, 2022). Some literature recorded a positive correlation while others
recorded a negative. The contradictions in the correlation between access to credit and technology
adoption indicate a gap that this study sought to fill by determining whether access to credit

correlates with the use of ICT tools among peasants in Rangwe Sub-County, Kenya.

2.8 Theoretical Framework

Some of the theories that could guide this study included Diffusion of Innovation Theory by
Rogers (2003), Rural Household Behavior Under Market Failure by Arora et al. (2022) and Rural
Technology Acceptance Model by Fussell and Truong, (2022). However, diffusion of innovation
theory by Rogers is more relevant to this research study because the theory explains how several
factors interact to determine technology adoption and points out socio-economic factors,
institutional and communication behavior as one of the characteristics of the decision-making unit
(Figure 2).

Diffusion of Innovations theory explains the rate of technology adoption by different categories of
farmers (Rogers, 2003). Rogers reported that an innovation diffuses through a social system over
a time and rate of the diffusion depends on the perception of potential adopters towards the
innovation (Arora et al., 2022). The categories of adopters based on their rate of adoption include
innovator, early adopters, early majority, late majority and laggards. The process of innovation
diffusion entails the innovation, the person with technical expertise of the innovation, another
person without the technical expertise of the innovation and the channels of conveying the
knowledge to these people (Goh & Sigala, 2020).

Characteristics of decision-making unit include socioeconomic characteristics, personality
variables and communication behavior. Perceived characteristics of innovation include; relative
advantage, compatibility, complexity, trialability, and observability (Rogers, 2003). These
variables might influence the decision of smallholder cassava farmers to adopt or reject a
technology such as use of ICT tools in agriculture (Goh & Sigala, 2020). Nevertheless, the
weakness of this theory is in failing to note that communities are discrete and that the effect of

these factors may vary from one community to another. Therefore, this study sought to determine
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the how the use of ICT tools have been diffused and the relationship between its usage and selected

factors among smallholder cassava farmers in Rangwe Sub-County, Kenya.

COMMUNICATION CHANNELS

B |

I. III. V.
KNOWLED GE PERSUASI> DECISIOI> IM PLEMENTATION CONFIRM ATION
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1. Socioeconomic 1. Relative advantage Disc ontinuance
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3. C ommunication behavior 4. Trialability
5. Observability

Figure 2: The process of diffusion of innovation theory (Rogers, 2003).

2.9 Conceptual Framework

The conceptual framework constitutes independents, dependent and moderating variables (Figure
3). The three selected independent variables include; (i) Access to credit among cassava
smallholder farmers. This was measured by whether a farmer obtain agricultural credit or not,
credit sources and amount received per year. (ii) Selected socioeconomic factors such as age range,
gender, education level and income level. It was measured by the various categories that a farmer
belongs. (iii) Access to training on ICT tools use in agriculture. This was measured by whether a
farmer received training or not, training sources, number of times trained and the information
involved. The dependent variable was the use of ICT tools in agricultural extension among
smallholder cassava farmers. This was measured by whether a farmer used the tools or not,
information involved and type of tools mostly used. The moderating variables indicated the
variables that may strengthen, diminish or change relationships between the independent variables

and dependent variable.

The moderating variables in this study included smallholder cassava farmers’ experience and

skills. Experience and skills earned from cassava production may determine the extent of
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information needed from the ICT tools hence, moderate the use of the ICT tools in the production.

In that case, the variables may interfere with the relationship between dependent and independent

variables. The moderating variables were controlled by simple random sampling.

INDEPENDENT VARIABLES

Selected factors:

e Selected socioeconomic factors
Age range, income level, gender
& education level.

e Access to training
Trained, sources of training,
training types & number of
time(s) trained.

e Access to credit

Access, sources & amount.

DEPENDENT VARIABLE

The use of ICT tools in

agricultural extension:

e Used ICT tools or not.
e Information involved.

e ICT types used.

e Cassava farming experience.

e Skills in cassava production.

MODERATING VARIABLES
Figure 3: Conceptual framework for interaction of selected factors and use of ICT tools

27




CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction
Chapter three deals with the research design, study location, target population, sampling
procedure, sample size, instrumentation, validity, reliability, pilot study, data collection, analysis,

and ethical considerations.

3.2 Research Design

The study used a correlation research design to determine the relationship between the selected
factors and adoption of ICT tools in agricultural extension. The design is a non-experimental
research design that focuses on the relationship between two variables with statistical analysis (Li
et al., 2020). The design assists in isolating and investigating the interaction of the variables of
interest without manipulation. It reflects the strength and direction of the relationship between the
variables. The design was appropriate because it provided a quick and easy way to determine

whether a relationship exists between the independent and dependent variables.

3.3 Location of the Study

This study was conducted in Rangwe Sub-County. The Sub-County is one of the eight Sub-
Counties in Homa-Bay County. Rangwe Sub-County is located in Nyanza province, Western
region, Kenya, Africa (Appendix B). It is found at a latitude range of 0' 25° 0" Sto 0' 42° 0" S and
longitude range of 34' 30° 0" E to 34' 40° 0" E. Its area is approximately 273.2 km? and has four
administrative wards that include Kochia, Kagan, Gem west and Gem east (CIDP, 2021). The Sub-
County has an average bimodal rainfall of about 1150 mm. The Sub-County has a population of
3808 cassava smallholder farmers (Rangwe Sub-County Ministry of Agriculture Annual Report,
2021). The residents in Rangwe Sub-County derive their livelihoods from agriculture, formal or
informal wage labor, and commerce. Agriculture, which employs about 60% of the residents, is
the significant economic activity in the Sub-County. The farmers cultivate about 86% of their lands
for subsistence farming practices. The smallholder farmers grow cassava, maize, beans, sorghum,
sweet potatoes, kales, millet, and rice for consumption. They also grow pineapple and sugar cane
as a cash crop (Cheboi et al., 2021).
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3.4 Target Population

The target population was 3808 smallholder cassava farmers distributed in the four administrative
wards of Rangwe Sub-County (Rangwe Sub-County Ministry of Agriculture Annual Report,
2021). Out of the 3808 SHFs target population, the accessible population was 3025 SHFs who
belong to cassava farming groups. The accessible population was distributed in the four
administrative wards of the Sub-County as follow; 760 SHFs were from Kochia, 867 SHFs from
Kagan, 740 SHFs from Gem West, and 658 from Gem East (Okoroji et al., 2021).

3.5 Sampling Procedure and Sample Size

Rangwe Sub-County was purposively selected for this study because the County government
promote cassava production for food security. The same time, agricultural extension agents use
ICT tools in the extension information delivery. However, the use of the ICT tools was limited
among cassava smallholder farmers. The appropriate sample size was calculated from the
accessible population using the Naissuma formula as shown below:

= NC?
T C2+(N-1)e?

Where:

n = the required sample size,

N = the population within the study area,

C= Coefficient of Variation,

e = Standard error.

Appropriate sample size was obtained using the coefficient of variation. The recommended
coefficient variation range is 21%< C< 30% and a standard error range is 2%< ¢ < 5% (Nassiuma,
2000). This study, therefore, used the lower limit coefficient variation of 21% and a lower limit
standard error of 2% to reduce variability and degree of error in the sample. The study expected
95% confidence (5% sampling error) to obtain an appropriate sample size of SHFs from Rangwe
Sub-County.

~ 3025x(0.21)? ~
T 0212 + (3025 — Dx(0.02)2

Proportionate was used to established appropriate sampling percentages of cassava smallholder

106

farmers in Kochia, Kagan, Gem West, and Gem East administrative wards. The sampling method

was preferred because it enhances equity in the selection percentage. Out of the obtained
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proportion from the four wards, a simple random sampling method was used to select 106 SHFs
from the four wards of Rangwe Sub-County. The simple random sampling method ensured that
every population unit had an equal chance of selection. Table 1 provides Accessible population
and sample size distribution.

Table 1

Population Unit, Accessible Population, Proportion and Sample Size Distribution

Population unit  Accessible population ~ Proportion (%) Sample size

Kochia 760 25 27
Kagan 867 29 31
Gem West 740 24 25
Gem East 658 22 23
Total 3025 100 106

3.6 Instrumentation

A semi-structured questionnaire was prepared based on the study objectives and used to gather
primary data from the SHFs who grow cassava in Rangwe Sub-County. The questionnaire was
appropriate in this study because it allowed the practical gathering of data that was easy to analyze.
Section A of the questionnaire gathered data on selected socioeconomic status. Section B gathered
data on the use of ICT tools in cassava production, while section C gathered on access to ICT tools

training and credit.

3.6.1 Validity

Validity is the extent to which an instrument measures what it is supposed to measure (Nanri et
al., 2022). Before data collection, the questionnaire was prepared and submitted to the experts in
the Department of Agricultural Education and Extension of Egerton University and Department of
Agribusiness Management and Extension of Masinde Muliro University of Science and
Technology to help in the validation. The comments and recommendations from the experts were

used to improve the questionnaire.
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3.6.2 Reliability

Reliability is the consistency with which an instrument measures what it is supposed to measure
(Schrepp, 2020). In this study, the reliability of the questionnaire was ensured using a pilot study
with randomly selected 30 SHFs who grow cassava in Homa-bay Town Sub-County. The Sub-
County was the most appropriate because it has similar characteristics as those in Rangwe Sub-
County. The reliability coefficient was estimated using Cronbach Alpha Scale to being 0.756a
(Appendix D). The questionnaire was considered reliable after attaining the alpha coefficient
above the threshold (0.70a) for acceptable reliability (Cronbach, 1975).

3.7 Data Collection Procedure

Ward Agricultural Officer from each of the four wards helped in organizing farmer group meetings
in the various chief camps and primary school compounds. As each farmer was arriving at the
meeting location, an introduction was done, purpose of the study explained, consent was sought
and the questionnaire served to each farmer in order of the arrival. The majority of them could not
fill the questionnaire by themselves and they were assisted in reading, translation and filling. The
response rate per meeting was changing from low (8 SHFs) to average (15 SHFs). In order to attain
the sample size (106 SHFs), two meetings were organized per day; one in the morning hours and

the other in the afternoon.

3.8 Data Analysis

The raw data obtained were organized systematically through coding into Statistical Package for
Social Sciences (SPSS) Version 25 to enhance analysis. Percentage and frequency were used to
describe the data and study population meaningfully. Cross-tabulation used to compare the
selected factors and the use of ICT tools. Linear regressions were used to test the relationship
between selected factors and the use of ICT tools in agricultural extension at 5% significance level.
The regression was necessary because it helps to determine the magnitude of relationship between

two or more variables. A typical regression model is written is as follows:

y= Do+ bix1+ bax2+...+ baXn+ €
Where;
Y= dependent variable.

bo = intercept, which is also known as constant.
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b = regression coefficient, it shows the amount of change in dependent variable, corresponding to

the change in independent variable.

X=independent variable.

€= error term, the difference between actual and predicted values in regression model.

Table 2 illustrates summary of the data analysis.

Table 2

Summary of data analysis

Hypotheses Independent  Dependent Statistical
Variables Variable Analyses
HO1: The elected socioeconomic selected The use of ICT Percentage,
factors have no statistically socioeconomi tools in Frequency, Cross-
significant relationship with the use ¢ factors agricultural tabulation &
of ICT tools among cassava extension. multiple
smallholder farmers in Rangwe Regression.
Sub-County, Kenya.
HO02: Access to training has no Access The use of ICT Percentage,
statistically significant relationship to training tools in agricultural Frequency, Cross-
with the use of ICT tools among extension. tabulation & simple
cassava smallholder farmers in regression.
Rangwe Sub-County, Kenya
HO03: Access to credit has no Percentage,
statistically significant relationship Access The -use _Of IcT Frequency, Cross-
with the use of ICT tools among g credit tools In agricultural tabulation& simple

cassava smallholder farmers in

Rangwe Sub-County, Kenya

extension.

regression.

3.9 Ethical Considerations

Ethical considerations are the set standards and values for conducting research (Husband, 2020).

In this study, Egerton University Board of Post-Graduate Studies issued an introduction letter to

facilitate obtaining a research permit from the National Commission for Science, Technology, and
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Innovation (NACOSTI) (Appendix C). The permit was obtained and used to seek data collection
permission from Rangwe Sub-County Agricultural Office. Proper introduction and explanation of
the real purpose of the study were done. The consent to collect data was obtained. Their cultural

values, privacy, confidentiality, an anonymity and dignity were ensured during the data collection

process.
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1 Introduction

This chapter shows the results and discusses the data analyzed based on the objectives and
hypotheses in chapter one. The aspects analyzed and discussed included the use of ICT tools, types
of the tools used, information involved, opportunities in the tools, challenges in the tools, the
relationship that the use of ICT tools has with the selected socio-economic factors, access to

training, and access to credit among cassava smallholder farmers.

4.2 Use of Information and Communication Technology Tools and Information involved

The smallholder farmers were asked to indicate whether they used ICT tools to access agricultural
extension information or not. It was established that the majority (62%) of them did not use any
of the ICT tools. Nevertheless, the minority (38%) had used various ICT tools to access the
information. The majority (53%) of smallholder farmers who used the ICT tools received
information on production inputs, on-farm management practices, processing and marketing. This
was followed by (27%) those who received information on processing, post-harvest practices and
marketing. The least (20%) percentage received the information on production inputs, on-farm
management and processing. (Table 3). These results indicated that there is inadequate use of the
tools among the farmers. The reason could be challenging that the farmers experience in farming
(Karanja et al., 2022). The results agreed with the findings of Awuor and Rambim (2022) who
conducted a study on the adoption of ICT in agriculture innovation among smallholder farmers
and noted that there was limited adoption of ICT in agriculture. However, it contradicted Gaol and
Gustira (2020) who conducted a study on utilization of ICT in agriculture and noted that many

farmers have embraced the use of ICT tools in farming activities.
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Table 3

Use of ICT tools

Usage ICT tools Frequency Percentage
Use 40 38
No use 66 62
Total 106 100
Information involved

production inputs, on-farm management 21 53
practices, processing, marketing.

processing, post-harvest practices, 11 27
marketing.

production inputs, on-farm management, 8 20
processing.

Total 40 100

4.2.1 Types of Information and Communication Technology Tools Used

The farmers who had used the ICT tools in agricultural extension were asked to name one type of
the ICT tools they mostly used in agricultural extension. The majority (58%) said that they had
used mobile phones. This was followed by 27% who used radios, 10% used televisions and 5%
used computers (Table 4). This could mean that mobile phones were cheaper to use and readily
available compared to other types among the farmers (Gaol & Gustira, 2020). These results
supported report by Pal et al. (2020) who studied identification and assessment of ICT tools in
agriculture and noted that mobile phones were the most used ICT tools in agriculture. On the other
hand, it contradicted Sethy and Mukhopadhyay (2020) who researched on the use of ICT by
farmers in Odisa and found that many farmers listened to agricultural shows on radio programs.

The program acts as their reliable source of agricultural information.
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Table 4
Types of ICT tools used

ICT Tools Used Frequency Percentage
Mobile phones 23 58
Radios 11 27
Television 4 10
Computers 2 5
Total 40 100

4.2.2 Opportunities in the Use of Information and Communication Technology Tools

The farmers were asked to state opportunities that exist in the use of the ICT tools. The majority
(43%) of the farmers who used the ICT tools in the extension and those who did not were of the
opinion that the availability of ICT tools, efficiency, convergence and subsidized services were
some of the main opportunities that exist in the use of the tools in agricultural extension. About
24% mentioned efficiency, availability and convergence as the opportunities in the tools. Around
20% talked of convergence and efficiency as the opportunities, while 13% said that the
opportunities included subsidized services and convergence (Table 5). This indicated that the use
of the tools in agriculture had high potential of an adoption due to many opportunities available
(Karanja et al., 2022). The result agreed with Githinji (2022) who conducted a study on the
application of ICT in Kenya and reported that the use of ICT in agriculture provide numerous
opportunities that can facilitate its use in farming. Nevertheless, this finding contradicted Chiazoka
et al. (2021) who studied awareness and use of ICT among farmers and recorded that farmers had

inadequate opportunities that can encourage them to use ICT in farming.
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Table 5

Opportunities in the use of ICT tools

Opportunities in ICT tools Used Frequency Percentage
Available, efficient, convergent, 46 43
subsidized services

Efficient, available, convergent 25 24
Convergent, efficient 21 20
Subsidized services, convergent 14 13
Total 106 100

4.2.3 Challenges in the Use of Information and Communication Technology Tools

The farmers were asked to mention some of the challenges that made the use of the ICT tools in
agriculture unachievable. The majority (57%) noted that the tools were expensive, there were
inadequate operation skills, power source not reliable and poor network connectivity in the areas.
About 33% recorded inadequate skills and unreliable power source. The 10% mentioned
unawareness and language barrier (Table 6). This could mean that the farmers had problems that
might slow down the adoption rate of the tools in agriculture (Getahun, 2020). The finding was in
line with Karanja et al. (2020) who researched on impact and challenges of ICT and noted that use
of ICT in agriculture faces many challenges that call for urgent address. The results contradicted
Pal et al. (2020) who studied identification and assessment of ICT tools in agriculture and found

that constraints of ICT in farming have been reduced through various subsidies. This enable the

farmers to use the tools in receiving farming information.

37



Table 6

Challenges in the use of ICT tools

Challenges in ICT tools Used Frequency Percentage
Expensive, inadequate skills, 60 57
unreliable power source, poor

network.

Inadequate skills, unreliable 35 33

power source.
Unaware, language barrier. 11 10
Total 106 100

4.3 Selected Socioeconomic Factors and Use of ICT Tools

The respondents were asked to indicate their socioeconomic status. Based on the education level,
the majority (49%) of cassava smallholder farmers in the study area attained primary education
and only 4% in this level used ICT tools in agricultural extension. This was followed by 30% who
attained secondary and 72% of them used the tools in farming. About 15% attained post-secondary
and had 81% use of the tools. About 6% did not attain formal education and none of them used the
tools in agriculture (Table 7). This indicated that high education level increase adoption of ICT
tools in agriculture (Pogorelskaia & Varallyai, 2020). The results concurred with Nagvi et al.
(2021) who studied factors influencing adoption of mobile phone among farmers in Punjab and
reported that the majority of the smallholder farmers had low education level. However, it
contradicted Pajk (2020) who researched on education in eco-farming supported by ICT and found
that a higher percentage of farmers had attained secondary level.

Based on age range, the majority (43%) were in the middle age (33-47 years) and had 35% ICT
tools ‘usage. This was followed by 26% in the age range of 48-62 years with 7% use of the tools,
25% were youths (18-32 years) with 80% use of the tools and 7% were above 62 years with no
use of the tools in agriculture (Table 7). This could mean that increase in age post challenges in
the use of ICT tools in agriculture (Hoang et al., 2022). The results agreed with Oyekola et al.
(2021) who studied socioeconomic factors influencing cassava production in Rural part of Nigeria

and reported that majority of farmers are in their middle age. On the other hand, it contradicted the
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findings of Mwenda et al. (2022) who conducted a study on the factors determining the use of
ICT-based pest information services among smallholder farmers and noted that the majority of the

farmers who used ICT tools in the farming activities were youths.

Based on income level, the majority (58%) recorded a lower income level of KES 160,000 and
below and had 6% use of the tools. This was followed by 24% with between KES 161,000 to
270,000, and 72% ICT usage, and 16% had KES 271,000 to 38,00 with 84% use of the tools (Table
7). This might show that increase in the income provide financial muscles to the farmers to increase
ICT adoption in the farm. The results supported the findings of Wichean and Sungsanit (2022)
who studied factors influencing intension to adopt a technology in Thailand and reported that the
majority of the farmers in had lower income levels which give them great challenge in the use of
technology. However, the results contradicted the findings of Hartmann et al. (2021) who studied
a dynamic perspective of mobile phone adoption in Kenya and found that most farmers had a

middle-income level.

Based on gender, the majority (62%) were female with 27% ICT tools usage while 38% were male
with 50% use of the tools (Table 7). It could indicate that male farmers used the tools compared to
the female (Gaol & Gustira, 2020). These results supported the findings of Oyekola et al. (2020)
who studied socioeconomic factors influencing cassava farming in Nigeria and reported that most
smallholder farmers in are female. On the other hand, it contradicted the finding of Mdoda and
Mdiya (2022) who conducted a study on the factors that affect the used of ICT tools in farming in

Eastern Cape and noted that more males farmers used the tools than the female farmers.
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Table 7

Descriptive on the selected socioeconomic factors

Socioeconomic factors

Total Respondents

Respondents Used ICT

F % F %
Education level
None 6 6 0
Primary 52 49 2 4
Secondary 32 30 23 72
Postsecondary 16 15 13 81
Total 106 100 38
Age range
18-32 25 24 20 80
33-47 45 43 16 35
48-62 28 26 2 7
Above 62 8 7 0 0
Total 106 100 38
Income level (1000/=)
X<160 62 58 4 6
161-270 25 24 18 72
271-380 19 18 16 84
Total 106 100 38
Gender
Female 66 62 18 27
Male 40 38 23 50
Total 106 100 38
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4.3.1 Relationship between Socio-economic Factors and Use of ICT Tools

The first objective of this study was to:

Determine the relationship between selected socioeconomic factors and the use of ICT tools among
cassava smallholder farmers in Rangwe Sub-County, Kenya.

The study collected data on selected socio-economic factors of smallholder cassava farmers in
Rangwe Sub-County, Kenya. The socio-economic factors included education level, age, average
annual income level, and gender. These factors were important because they could help one
understand the nature of cassava farming among the smallholder farmers in the Sub-County. The

results were analyzed and discussed.

Objective one was translated into the following null hypothesis as follow;
HO1: The selected socioeconomic factors have no statistically significant relationship with the use
of ICT tools among cassava smallholder farmers in Rangwe Sub-County, Kenya.

The hypothesis HO1 was tested using multiple linear regression, and the results discussed below.

Multiple linear regression was used to test the hypothesis at 0.05 significance level. It found a very
high correlation between the selected factors and use of ICT tools in agricultural extension among
the farmers (R=0.912, P=0.004, R?=0.832, Adj. R?>= 0.825) (Table 8). The selected socioeconomic
factors explain 83% in the use of ICT tools in agricultural extension. A unit change in the
socioeconomic factors leads a significant change in the adoption tools. This concurred with the
findings of Nagvi et al. (2021) who researched on factors influencing adoption of mobile phone in
Punjab and reported that socioeconomic factors have impact on the use of mobile phone among
farmers. However, it opposes (Kemhe et al. (2022) who studied the application of mobile phones
in sharing research knowledge among the smallholder farmers and noted that socioeconomic status

of the smallholder farmers influence the use of ICT in farmers.

41



Table 8

Hypothesis one test

Independent R R? Adj.R?  Sig. Hypothesis test Interpretation
variable

Socioeconomic 0.912 0.832 0.825 0.004 Null hypothesis Very high correlation
factors  (age, rejected exists.  There is
education, (0.004<0.05) significant change in
gender, ICT tools’ adoption
income). due to a unit change in

age, education, gender

and income.

4.4 Training and Use of Information and Communication Technology Tools
The second objective of this study was to:
Determine the relationship between access to training and the use of ICT tools among cassava

smallholder cassava farmers in Rangwe Sub-County, Kenya.

The study focused on access to training on ICT tools, sources of the training, and the number of
the training obtained. These were discussed below (Table 9). The cassava smallholder farmers
were asked to indicate whether they received training or not. If they receive, they state sources,
number of times received and training types. It revealed that out of the smallholder farmers
interviewed, 63% had no access to training on the use of ICT tools in agricultural extension and
had 9% ICT usage, while 37% had access with 87% use of the tools. The majority (54%) of those
who had access to training received from private extension systems and had 90% tools’ usage,
followed by 38% received from the ministry of agriculture with 87% usage and 8% received from
universities with 67% usage. The majority (46%) of them had attended the training once a year
and had 83% usage, while 39% had attended 2 to 3 times with 87% and 15% had attended more
than 4 times in a year with 100% use of the tools. The majority (49%) of those who had access
received training services such as ICT importance, operation, opportunities, and programs

available with 84% usage. This was followed by 36% received on ICT tools' importance and
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operation with 86% usage and 15% received on ICT available programs, opportunities and

opportunities with 100% usage.

The relatively low percentage of smallholder cassava farmers trained on the use of ICT tools may
contribute to the low use of the tools since training exposes the smallholder farmers to agricultural
institutions that support the use of ICT tools in agriculture (Fathi & Azizpanah, 2021). The results
concurred with Kumar et al. (2021) who researched on effective utilization of ICT and noted that
ICT training provide the skills and knowledge they require to adopt ICT effectively. However, it
opposes Ohlan et al. (2021) who assessed international training program on ICT application and
found a higher percentage of farmers trained on ICT tools usage. The fact that the majority of the
smallholder farmers had less training with low usage might mean that the smallholder farmers did
not have adequate knowledge and skills that may enable them to optimize the benefit of ICT tools
in agriculture since the farmers require many repetitions of training to master the concept
effectively (Laureti et al., 2022).
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Table 9

Training and use of ICT tools

Factor Total respondents Respondents Used ICT
F % F %

Training

No access 67 63 6 9

Access 39 37 34 87

Total 106 100 40

Sources

Agriculture Ministry 15 38 13 87

Private sector 21 54 19 90

Universities 3 8 2 67

Total 39 100 34

Numbers

Once 18 46 15 83

2-3 times 15 39 13 87

More than 4 6 15 6 100

Total 39 100 34

Types

ICT operation & 14 36 12 86

importance.

Available program., 6 15 6 100

operation &

opportunities.

Importance, 19 49 16 84
operation,

opportunities &

program available.

Total 39 100 34
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4.4.1 Relationship between Access to Training and Use of ICT Tools

Obijective two was translated into the following null hypothesis;

HO02: Access to training has no statistically significant relationship with the use of ICT tools
among cassava smallholder farmers in Rangwe Sub-County, Kenya.

Simple linear correlation was used to determine the relationship between smallholder farmers'
access to training and the use of ICT tools in agricultural extension at 0.05 level of significance
(Table 10). There was a moderate correlation between access to training and the use of ICT tools
(R =+.778, P = .004, R?=0.602). Access to training appears to provide a substantial guide to the
use of the ICT tools as it predicts at 60% of the use of ICT tools among cassava smallholder
farmers. The remainder (40%) of the unexplained variance may involve other variables. This
qualified rejection of the null hypothesis. The results concurred with the findings of Al-Mamary
et al. (2022) who examined the factors affecting the use of ICT among farmers and reported that
access to training increase adoption through awareness and knowledge provision on the
technology. On the other hand, it opposes Chohan and Hu (2022) who conducted a study on
cohesive ICT training programs and reported that access to training did not correlate with the use

of improved crops.

Table 10

Hypothesis two test

Independe R R? Adj. R? Sig.  Hypothesis test Interpretation

nt variable

Access to 0.778 0.606 0.602 0.004 Null hypothesis There is a moderate
training. rejected correlation. A unit

(0.004<0.05) increase in access to
training leads to a
significant increase in

ICT tools’ adoption
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4.5 Credit and Use of Information and Communication Technology Tools

The third objective of this study was to:

Determine the relationship between access to credit and the use of ICT tools among cassava
smallholder farmers in Rangwe Sub-County, Kenya.

The farmers were asked to indicate whether they accessed credit or not, if they do they indicate
sources and amount. The results revealed that 67% of the smallholder farmers interviewed had no
access to credit and 15% of them (who had no access to credit) use of ICT tools in farming, while
33% had access with 83% ICT usage. The majority (77%) of those who had access to credit
received from SACCOs and friends with81% the tool usage, followed by 23% who received it
from banks and had 88% use of the tools. The majority (63%) of those accessed received the credit
amounts between KES 10,000 to 20,000 yearly and had 95% ICT usage, followed by 26% who
had received less than KES 10,000 with 56% tools usage, and lastly, 11% had received between
KES 20,001 to 30,000 and had 100% use of the tools (Table 11).

A relatively low percentage of smallholder cassava farmers who accessed credit with the most
significant percentage who had received the low amount from locally saving and credit institutions
might mean that the smallholder farmers experienced significant challenges accessing credit and
using ICT tools (Karanja et al., 2020). The use of ICT tools requires funds to buy and subscribe to
the services. The finding agreed with previous report in which access to credit was appreciated to
assist in ICT and innovation adoption (Mushtaq et al., 2022). Nevertheless, it contradicted Nagar
et al. (2021) who researched on determinants of access to extension services and adoption of

technical inputs in India and noted that most smallholder farmers had access to credits.
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Table 11
Credit and use of ICT tools

Factor Total respondents Respondents Used ICT
F % F %

Credit

No access 71 67 11 15

Access 35 33 29 83

Total 106 100 40

Sources

SACCOs & friends 27 77 22 81

Banks 8 23 7 88

Total 35 100 29

Amount

X<KES 10,000 9 26 5 56

KES 10,000-20,000 22 63 20 95

KES 20,001-30,000 4 11 4 100

Total 35 100 29

4.5.1 Relationship between Access to Credit and Use of ICT Tools
Obijective three was translated into the following null hypothesis;
HO03: Access to credit has no statistically significant relationship with the use of ICT

tools among cassava smallholder farmers in Rangwe Sub-County, Kenya.

Simple linear regression was run to determine the relationship between smallholder farmers' access
to credit and the use of ICT tools in cassava production at 0.05 level of significance (Table 12).
There was a moderate, positive correlation between access to credit and the use of the ICT tools
(R = +.654, P = .003, R2=0.427, adj. R?=0.422). Access to credit appears to provide a moderate
guide to the use of the ICT tools as it 42% of the use of the ICT tools in agricultural extension. A
unit increase in access to credit cause a significant increase in the use of ICT tools in agricultural
extension. The remaining (58%) unexplained variance may involve other variables. This qualified

rejection of the null hypothesis. The results concurred with the findings of Oyelami et al. (2022)
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who researched on ICT adoption and agricultural performance on access to credit among
smallholder farmers and reported that access to adequate finance provides an ability to subscribe
and utilize ICT services. They can easily acquire the tools and maintain in service. However, it
contradicted the findings of Lazaro and Alexis (2021) who researched on the factors that determine
how smallholder farmers receive agricultural credit in Tanzania and stated that access to loans
burden farmers with payment stress and divert attention from the adoption to loan issues. Some
farmers acquire loans to use in farming but do not manage to adopt ICT tools in agricultural

extension.

Table 12
Hypothesis three test

Independe R R2 Adj. R? Sig. Hypothesis test Interpretation
nt variable
Access to 0.654 0.427 0.422 0.003 Null hypothesis Moderate correlation
credit. rejected exists. A unit increase
(0.003<0.05) in access to credit
results to a significant

increase in ICT tools’

adoption
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction
This chapter entails a summary, conclusions, recommendations and suggestions for future study

based on the findings of this research study.

5.2 Summary of the Study

The majority of cassava smallholder farmer in Rangwe Sub-County, Kenya were not using ICT
tools to acquire agricultural extension information. The few who adopted the tools benefited by
getting efficient information on production inputs, on-farm operation, harvesting, processing and
marketing of cassava products. The tools used included mobile phones, radios, televisions and
computers. The main opportunities that existed in the use of the tools included availability of ICT
tools, efficiency, convergence and subsidized services. The major constraints farmers faced in the
used included tools expensive, inadequate operation skills, power source not reliable and poor

network connectivity.

The majority of the farmers were female, primary education level attainers, low income earners
and middle age individuals. The selected socioeconomic factors were found to have very high
correlation with the use of ICT tools in agricultural extension. Increase in income level, education
level lead to increase in the adoption. However, increase in age results to decease in the use of the
tools. More males used the tools than the females.

Minority of the farmers had access to training organized to equip the farmers with ICT skills. The
major source of the training was private sectors followed by public and the universities. The types
of training received included operations skills, programs available and opportunities in the use.
The majority of those who accessed the training had attended once followed by those who attended
2-3 times and lastly those attended 4 times. Increase in access to training appeared to increase the

adoption of the tools in farming.

A few of the farmers had access to agricultural credit. The major sources of the credit were
SACCOs and friends followed by banks. Many of those who received credit got little amount
ranging from kes 10,000 to 20, 000. Increase in access to the agricultural credit proved to increase

the use of ICT tools in agriculture.
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5.3 Conclusions
The following conclusions were arrived at base on the study findings:

(1) Very high relationship exists between the selected socio-economic factors (income level,
education level, age and gender) and the use of ICT tools among cassava smallholder
farmers in Rangwe Sub-County, Kenya.

(i) Moderate relationship exists between access to training and the use of ICT tools among
smallholder cassava farmers in Rangwe Sub-County, Kenya.

(iii) Access to credit and the use of ICT tools had a moderate relationship among cassava

smallholder farmers in Rangwe Sub-County, Kenya.

5.4 Recommendations
Based on the findings of this study, the following recommendations were made:

(i) Low education attainers, female farmers and those with little income level should be
empowered through providing free ICT tools, teaching them and subsidizing the services
to improve the adoption.

(i) Training programs should be organized for smallholder farmers on the use of ICT tools in
agriculture to equipt them with knowledge and improve the adoption.

(iii) Enabling environment should be provided for creditors to thrive.

5.5 Suggestions for Further Research Studies

The following suggestion for further research was arrived at based on the results of this study:
Research study should be conducted to determine the use of the ICT tools among the agricultural
extension officers in Homa-bay County, Kenya. This might provide knowledge on the future of

ICT in agricultural extension.
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APPENDICES

Appendix A: Questionnaire for Smallholder Cassava Farmers

I am a second-year student at Egerton University, pursuing Master of Science in Agricultural
Extension. Am conducting a study on the ‘The Relationship between Selected Factors and the Use
of ICT Tools in Cassava Production among Smallholder Farmers in Rangwe Sub-County Kenya.’
The research study is a requirement for partial fulfillments of the master’s degree in Agricultural
extension of Egerton University. Kindly respond to the following questions. Your responses will
be treated with confidentiality and for academic purposes only. Thank you.

Section A: Socio-economic Status
Kindly fill/tick where necessary.

1. What is the highest level of education you attained?

Education level None (1) Primary (2) Secondary (3) Post-secondary (4)
Tick

2. What is your age range in years?
Age group 18t0 32 (1) 331047 (2) 48 10 62(3) Above 62 (4)
Tick

3. What is your average annual income level in terms of thousands of Kenyan shillings?

Income level 160 and Below (1) | 161 t0 270 (2) | 271t0 380 (3) | Above 380 (4)
Tick
4. What is your gender?
Gender Male(1) Female(2)
Tick

Section B: Use of ICT tools in Cassava Production

5. What is your source of cassava value chain information? Tick all that applied.

Source of ICT Farmer | Extensionists | Farmer field | Plant clinics | Neighbors
cassava value groups school

chain

information

Use
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6. (a) Do you use ICT tools in cassava production?

ICT tools usage Use (1) No use (0)

Tick

6 (b) If yes, which of the following ICT tools do you use mostly in the production?
Tick all that applies.

Types of ICT tools used Mobile phones Radios Television Computer

Usage

6 (c) What are the challenges in the use of the ICT tools in cassava production?
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Section C: Access to ICT tools Training and Credit

10. Access to training. Tick all that applies.

Access to training

Tick

Access

No access

Sources of training received

Ministry of Agriculture

Private systems

Universities

Any other

Training type

ICT importance

ICT operation

ICT programmes available

Any other

Number of training received

Once

2 to 3 times

More than 4 times
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11. Access to credit. Tick all that applies.

Access to credit

Tick

Access

No access

Sources of credit received

SACCOs

Banks

Friends

Any other

Amount of credit received yearly

Less than KES 10,000

KES 10,000 to 20,000

KES 20,001 to 30,000

Above KES 30,000
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Appendix B: Location of Rangwe Sub-County in Homa Bay, Kenya
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Location of Rangwe Sub-County in Homa-Bay County, Kenya.
Source: CIDP (2017).
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THE SCIENCE, TECHNOLOGY AND INNOVATION ACT, 2013
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Appendix D: Reliability Test Results
Scale: ALL VARIABLES

Case Processing Summary

I %
Cases Valid 28 9g.7
Excluded? 1 33
Total 3n 100.0

a. Listwise deletion based on all
variahles in the procedure.

Reliability Statistics

Cronhach's
Alpha Based
an
Cronbach's Standardized
Alpha terms M oof lterms
JEG 38T 108

Item Statistics

Mean Stal. Deviation
Education level 24328 81107 249
Age group 2. 7586 83761 249
Income level 11724 38443 24
Gender 1.6552 48373 249
Total land size owned 3.0345 872 249
Size of land under 1.06490 E127T 29

cassava
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Appendix E: Key Data Analysis Output

= Regression

Variables Entered/Removed®

Variakles Variakles
Maodle| Entered Femaoved Method

1 Income level . Enter
inkes 1000,
Gender, Age
range,
Education
level®

a. DependentVariable: Use of ICT tools
b All requested variables entered.

Model Summary

Adjusted R Std. Error of
Maodlel R R Square Square the Estimate

1 8127 .83z 825 20355

a. Predictors: (Constant), Income level in kes 1000, Gender,
Age range, Education level

= Regression

Variables Entered/Removed®

YWariahles YWariahles
Model Entered Femoved Method
1 Accessio . Enter
trainingb

a. Dependent Variable: Use of |ICT tools
b All requested variables entered.

Model Summary

Adjusted R Std. Error of
Maodel R R Square Sguare the Estimate
1 g7e? G06 602 30731

a. Predictors: (Constant), Access to training
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= Regression

Variables Entered/Removed®

Yariahles Yariahles
Maiel Entered Femoved Method
1 Accessto . Enter
credit®

a. DependentVariable: Use of ICT tools

h. All requested variables entered.

Model Summary

Adjusted B Std. Error of
Maodel F R Square Square the Estimate

1 G547 427 422 37038

a. Predictors: (Constant), Access to credit

71



Appendix F: Abstracts’ Page of the First Publication

f—e

p—a Asian Journal of Agricultural Extension. Ecoromics &

Sociology

AO{T): BE-25, FOZF; Articks mo AJAEES BL2T0
ISSN: EI30-TOET

Assessment of Information and Communication
Technology Tools® Usage in Agricultural Extension
among Cassava Peasants in Rangwe Sub-County,
Kenya

John Caleb Dirmo =, Maina Stephen Wambugu * and Alice Chesambu Mdiema =

® Department of AgeicuBurad Edvcation and Exfercion, Egeviorn LUinfersEy, M=oy,
® Depariment of Agribasine s Afsnsgemet ang Exterrsiom, Adaninos Liuiln Lnkersly of Soience avnd
Teecfeokogy, Menya.

Asfrors T oot uEon s

Tihis Wi WES Carmeg! ool it oolaSora nion Seeong SV acthors. Anthor SO0 gesigned the sy,
e d Berotene, coil=ced data, analyesd e dafa and draided O St manoscript. Auothors AW
and £ 5H supendsed dhe wiholks sihady process ang sdiied v S drad® AV swdbhors scredtimised arsd
corsent &0 e rranusoeiorn

A s o frefourrma® can

D 10 WA AR S oyl DL T

iJppen Peer s e Him oyt

s ol folkrws e Sdywmoesd Uoen Faes Aeviess poiicy. ey of Sha Reviarsers, Edfeis | end sckdfibonsl Rarsorerers,

e rervirsy coaTeTEecin, tfFereed] versicres o e marrasc fprl, comments of e sdies, ric are ssaliaiss beeee
it Cearay wobarSo b s ot oayr s o SN IR D

Roceived 02 tanwany 2027

Chrigad T ek Accoped 77 March 2023
ot Fobiished T8 Ao 2023

AEBETRACT

Admee: Thi= sShudy Soupht bo debermine selechEd demopmapdiks charascteristeos, the ewtent o
rtormaticn and Communicaton Technology (FST) iools' usage, opporbantes m 55T, chall=nges i
Fe= wm=, shrabegies o mprows e ouseE, and the oormelabton betwesn e selecied demoorapiic
Sactors and BT 1o0ls" Wwsaiges am o [PEasSants whao produce cassava in Rangeses Sub-County, Eenya.
2fudy Declgn: & comeiabon ressarch design @as used In s study condactsd at Rangwes Sub-
County, KerEa foen B Decermiber 2021 o 147 Janusny 202F.

Mettodology: The shedy gathersd dats wih the ald of prefested sSuctured questormnaine froe 10
Canmarrm Feasmeris (SR wites usesd or not wsed KoOT toods In agricufural esteresion.

Fescuibs: T response abke achkeEved was 100%. The majorzy of the CPs were female [S25%),
mikddie-aged (2550 years)h,. alianesd primary =sducabon (52%:), amd sanmed Ehe lowest aversge
anmual Income (X = KES150, D00]). The makrity of ICT ools wsers In exbension were makes, =khe,
Figher-incorme samers, and youths. The largest pencentsge of ST bownils wsers mentoned, HoT hools

arvallablity as cne of @ opporunities in 1GT, sypensiveness as the man chalk=nge i the use, KT
services subsidies as one of the Improvement strabsgle=s. Sp=armman's corelabon analysis shoeed
et & comepbon eetween e sslechsd demographic fsciors and ICT iools” usage was shfstically
significant &t a 1% level of signfcance (P= D00

Conoleslon: Adopbdon of IGT fools In agricubBumal exbension services & direciy propofional o
ncome, geEnder =guailly, and sducaticn, witlke | s Inverssy propofionsl o sge. The provision of
supporting polices for @e sslechsd demographic fsciors, avalabliEy of ranieg cepiers, and
subskdrsd credit inberesk @b would Incregses [GT Dods ussge n exbersion.

Meywords: nfbrmadion and communication fecinology fools; pegsant farmers; demograohic faclors,;
agricoiural danmation; agricoiteral edension

72



Appendix G: Abstracts’ Page of the Second Publication

—— . Asian Jowurnal of Agriculitoural Exrension. Economics &
Sociolog)y
ca s AOyT0): AF-1T08, 2022, Articio Po. ASAEES EFTET

dSEN FIE0-TOIT

Access to Credit and lts Relationship with
Information and Communication Technology Tools’
Adoption in Agricultural Extension among Peasants
in Rangwe Sub-County, Kenya

JC. Do 7, S, W. Maina ® and A C. Mdiemnma

* Deparmenr off Apricafocsd SEgocaton aod Exrension, Sgerfom Lnfersey, S
® Departmend of Agritcsiness ang Exfension Aanagemenf, Masicke Wuilo Dokl of Soience grnd
Teoineoicogy, Makame oo, M=nya.

ety Rl e g =Pl

Thi's work was candesd oot r coilabormbon amoeg all authors. Auhveer 00 oonouched the Nerafore
mewview, desioned the tudy, colecrsd darfa, ansalzed dhe Jafs and oreparsed Oee s Orait o o
Mane Scriert. AUmors SIS and ACK Beined BT CEta arade s, edied ME MEnuesc Aot and Sunereree g
ot sToedy Drcc eSS, AN gusthors consented and approneed Mie mranusonoh for DuisScaticn

A rricFo iedforrmad cn
[ B T e PN S =TS SR R R e

ipen Peor Faesbows FHibs by
'™ prorrmal follrss e SoSswnoed Ucen Feess Heediesy oy Henilly of S Mesrsers, Eoireis | and sckcdifon sl Marsersrers,
e reviesy coaTrerEe—in, i ered versicres o Toa rmervasc fpl, comrsent of Sea edioes, wic are esalialbs baew

s ey pobgrRC bR o D ey bl T TR

Focaived 07 Aol 2022
| Originad Rosesrch Arbchs Sl S i
FPublished 15 JAuly 2022

SEESTRACT

MArocess b apriculural cnedE kE one of e key Taciors that boost the adopbon of i=chnologlies 1o
Fmproae agriculurasl procuection. Informason and Sommunkcaton Techrology (ST bools hase been
refemred o as esmsenisl chaness B the dissesiceston of agriculboral =sfemsion nformaSon.
Hossewer, It has besn obserdsed that the maicrity of peasankts weens ot usieg them o sccess the
mforrmiaton. The alm of this shody was o delineats the =wel of agricuiural credit acoess, soarces of
the credit, arsount of e onesdlt accessed, and the cormsiabon bebaesn acoess b the credE and the
useE of BST booils I the exfension SErdoss amorng FEeassmTts. & cormelaSon resssrch design was
ubixr=d In this shady at Rangwes Sub—Counby, Fermya. Data e ooleched with e help of prebeshed
stuchursd guesticnnare fom 106 peasunts Wi Qrow cassava o the Sub-Coamty. Thes dabs
ob@ined wers arsasyred usicg Spearman's comelaton and desorpbve statisHos with the ald of
Siat=tical Packages for Sochl Sclenoe (PSS Werskhon 25, Descoripthe resufs rewesbes that S 8% ol
the pEeasamrts inierclewesd had o access 5o the cresdR, whnlle 329 had aoosss. The rmajortty (70%0 of

those who had the asccess received R from Sawing amd Credid Co-DOperabve (BACCOSs). The
majority (EE%) recehnsd the lowesf amount of oedi. Speaman’s cormsiafon rewesaled that thers
was a moderats, posEe comeiadon bebeesn access o redit and Se use of the BT Bools. The
Comelation was skatisHoaly sionMcant at 1% level of significarce (R = =546, P = 000, R =0.217).
Aocess b credE appears o provide a poslibve and moderads corelation with Bhe use of the BST
iools as it predicks 42% of the us= of the fools In cassava prodecion. The posibve comrelabdon

co=Moden Indicabes thaf am Rcreases @ access o agricuBural oedits among the pessands
ramsiabes o an nonesse in e adoption of BST bocds n agricuiberal ssdesn ko,

Me=pwords: Agrcuiural credis JIOT foals; agricolffioral fschookogy: posf-hanqesl handing, markedng
information.

73



Appendix H: Abstracts’ Page of the Third Publication

e Aszian Journal of Agriculiural Exrension. Ecomnomics &
Sociology

SOrRlc 22-32, J0ZZ ;] Arfichés o AJAEES BEFSE
IEEN: 2XR0-T0ET

Impact of Training on Adoption of Information and
Communication Technology Tools in Agricultural
Extension among Smallholder Cassava Farmers in
Rangwe Sub-County, Kenya

Johin Caleb Dirmo =, Maina Stephen Wambugu @ and Alice Chesambu Mdiema =

* Deparment o Agricuforal Edocation and Exvrension, Sgerfon Wnfersry, ey
® Departmend of Agritwsiness and Exfension Adanagement, Masimoe Wuillo Lakersiy of Soience ad
Tecinweodhogy, Hakamegs, Menya.

A ceibors” corrTbudocns

Autieor SO0 condocied the Nerainee e, desipned the shudy, Fathened gars, soalired the gans,

and precared the Trsf dralT of the mamuscriod Auteors WS and 4 CN fedoed siTth odada anaiy =i,
ediifed fhe Frranuscodot, and sooeensised e siogy oo et s, The acivors consenied and asorcved the

TR Uss ol

Armioie mforrmadon
Dl 100 BT S i S s e 0

iJpen Feer FMew e H byt

i ol follcws e Sdvwroed Uoen Faess Heviesy poiicy.  HeniSSy of Swa Rlewrsers, Edfoeis i and sckdifonsl Besiarsers,
e revirsy coareTEeehn. tfFeree] versicrs of e meEruscfpl, cormrenis of S adiiners, ric are  valiaisEe e

o iteeray woharBo by s ooy e e SIS ST

Reoocalved 712 Febrvsny 2022
Accophed 24 Aoeld ZO02F
Publisfezg 2T Fay 20232

I Cgieal Resoarciy Amboe

ABSTRACT

The use of InfSormaton amd Communicaton Techmoiogy (HST)H oois n Agricabaral extension n
Hemya Iz key b prowviding Tamrn familles Wi appropriate technical nformaton armsd heping therm
deveiop skils Tor meroved rescurcs uses n thelr agricaforal activibes o improve the effckEncy of
me=ir value cihains. Teee lent perk of BT foods i b dissermimaton of agricuilural mfomrmabon s oo
wel pypioited. Studiss io assess e determinants of KT 1ocls adoption among smallinokder cassava
farmmers Im Kenya ans limbsd. Tre= alm of this shedy was b describes the levwel of access o Faning om
=T bood=, Bhe level of BT ool adopbon, and to debermine the ooerelabon beteeesn scoess Do
FAanieg and the wses o IoT iools armong the Srmal Holder Famers. A ooemelation research desion
was =employed m this shudy af Ramgee Sab-Tounty. T study wsed preeiesisd sbrochensd
gessfionmare o oolect data from 1068 SHFs who prow Cassava in T Sub-Counily. Cala were
arsiyred gsing StatsScal Packape Sor Soclal Sckemos Wersion 25 b run Speearman's oormekaticn and
descripive stabdstcs. Fmoem the resuls 35% of the responcesnts had wsesad OT oods nagrscuilursl

extersion; only 379% had access o ICT aking ard & majorty had recelved raning onoes froem a
privafe extersion sysiem. Spearman’s cormelabon analyslis showssd ot a oomelston bebtwesn
access 1o raiking and B use of ST booilks armmng e SHFES was stabsScally signifcant at & 195 el
of signfcance (R = + TTE P .ooo, H.'?-I:I.E-IZII-.TmInhn om hZT Eools enplaimed absourd S&0%. of Ehe
wsE of e fools among e 2HFs. Al Incresss 0 access o the anineg snhances the ose of KT
pooks In agriculural sxtEnsion. The avallabiity of raking CeEnbers was recommeEnded 1o IncCrease e
wse of o7 hoaods.

Mo=ywords: Acoess o rafwing, sgricuifura! esfension; Information asd communicadion fechnoiogr
focds; agricoiore.

74



