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Abstract

Digital communication has the potential to revolutionise the entire agricultural sector,
however, this potential has not been adequately taped by farmers to boost their productivity.
This study investigated the Influence of digital communication agricultural extension services
on food crop production in Oyo State, Nigeria. Diffusion of Innovation Theory, Unified
Theory of Acceptance and Use of Technology, and Technology Determinism Theory guided
the study. Descriptive survey research design was adopted. The sample size was 408 out of
5,250 registered food crop farmers in Oyo State. Google form titled Influence of Digital
Communication Agricultural Extension Services Questionnaire (IDCAESQ) was used for

data collection and administered through an online form. Descriptive statistics was used to
analyse the research questions while Analysis of Variance (ANOVA) was use %st the
hypotheses at a 0. 05 alpha level of significance. Findings revealed that c (40.2%)),

maize (27.7%), and yam (14.7%) were the three most cultivated food crops: ssibility to
digital communication extension services was poor (X= 1.76+0.76); knowledge of digital

8); \utilisation of digital
communication agricultural extension services was high (x= 2.8%; and constraints to

utilisation of digital communication extension services were evere (Xx= 2.52+0.72).
.962; P=0.000), knowledge
.008). Therefore, the study
ervices significantly influenced
ended that target-specific digital
ing be embarked upon through a

of digital agricultural extension services (Fz405= 4.94
concluded that digital communication agricultural exte
food crop production in the study area. It was_r
communication training that promotes capacity
community-based approach to improve the c nowledge of digital extension services
among farmers. Furthermore, the goverm’h% ould embark on the provision of cheap,

affordable, and efficient internet faci!i' that would enhance easy access to up-to-date
agricultural innovations and essential&))& jon services.

Keywords: Digital communicat'g}%gricultural Extension, Food Crop Production, Digital
Agricultural Knowledge, Dig'{% on, Community Based Approach.

Word Count: 297 Q
S

\,‘2'%6

Vi



Table of Contents

Content

Title Page

Certification

Dedication

Acknowledgment

Abstract

Table of Contents

List of Tables

List of Figure

Chapter One: Introduction

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Background to the Study b’bQ
O

Statement of the Problem @
Aim and Objectives of the St %
S

Research Questions é
Hypotheses

Scope of the S }b
Signiﬁ@t e Study

Li@m of the Study

1.8 @érational Definition of Terms

Endnotes

Chapter Two: Literature Review

2.1

2.1.1

Conceptual Review

Concept of Communication

2.1.2 Elements of Communication

vii

Page

i

il

v

vil

Xii

12

14

15

15

16

17

17

19

26

27

29



2.1.10

2.1.11

2.1.12

2.1.13

2.1.14

2.1.15

2.1.16

2.1.17

2.1.18

2.1.19

2.1.20

2.1.21

Types of Communication

Forms of Communication

Concept of Agricultural Extension

Approaches to Extension Service Delivery

Agricultural Extension in Nigeria

Agricultural Extension and Modern Agriculture in Nigeria

The Concept of Digitalisation

Digital Agricultural Extension ( 0

Digital Communication Agricultural Extension 6\

Importance of Digital Communication in Modern Agri:ul$

The Role of Digital Communication in Agricultur sion

R

Tools and Technologies for Digital Comm iy@ in Agricultural Extension

Challenges and Barriers to Implementin tal Communication in Agricultural

Extension \
Digital Communication Agriw@ixtension and Current Realities

Concept of Mass Media é

Functions of Mz%@

Roles of Mass Media in Agriculture

Food C psik&r(') uction

In@ of Digital Extension on Food Crops Production

2.1 .2)&) State Government and Agricultural Productivity

2.2

2.2.1

222

223

23

Theoretical Framework

Diftfusion of Innovation Theory (DIT)

The Unified Theory of Acceptance and Use of Technology (UTAUT)
Technology Determinism Theory

Review of Empirical Studies

viii

32

38

40

44

52

55

67

70

72

76

77

78

84

&5

&9

90

91

96

97

99



2.4 Conceptual Framework 109
2.5 Summary of Gaps in Literature Reviewed 113
Endnotes 115

Chapter Three: Methodology

3.1 Research Design 135
3.2 Population of the Study 135
33 Sample and Sampling Technique Q* 135
3.4  Description of Research Instrument QJO 136
3.5  Validity of the Research Instrument 6\ 138
3.6  Reliability of the Research Instrument $ 138

3.7 Method of Data Collection QO 139

3.8  Method of Data Analysis 139

2
&

Chapter Four: Results and Discussim\' indings

4.1 Demographic Data Analy%&c) 141
4.2 Presentation of Dat\Q\A 147
4.2.1 Analysis of Regeareh Questions 147
4.2.2 Testing Qf ﬁ’y%'o eses 159
423 Di Q)n of Findings 165

@Gnotes 179

Chapter Five: Conclusion

5.1 Summary of Findings 184
52 Conclusion 187
53 Recommendations 188

54  Contribution to Knowledge 190



5.5

5.6

Suggested Areas of Further Studies
Bibliography

Appendix 1

Appendix 2

Appendix 3

Appendix 4

Biodata

The University Compliance Certification

A
S

191

193

219

238

242

244

250

254



List of Tables
Table Title

4.1 Socio-Demographic Data of Respondents

4.2 Enterprise Characteristics in Food Crop Farming

4.3  Accessibility of Digital Communication Platforms by Food Crop Farmers

4.4a Knowledge of Digital Communication Extension among Food Crop Farmers in
Oyo State

4.4b Knowledge of Digital Communication Extension among Food Crop Fam‘@
Oyo State 0

4.5  Utilisation of Digital Communication Extension Services amongﬁog.arop
Farmers

4.6  Constraints Preventing Utilisation of Digital Communicat@gricultural

Extension Services 0

4.7  Cross-tabulation on Influence of Accessibility of Digital Communication
Agricultural Extension Services on Food Cropquduction

4.8 Cross-tabulation on Influence of Knowle@( Digital Communication
Agricultural Extension Services on ps Production

4.9  Cross-tabulation on Influence ofﬁjsation of Digital Communication Agricultural

Extension Services on Food %3;{ duction

4.10a  ANOVA on Influence of s51b111ty to Digital Communication Agricultural
Extension Serv1ces d Crops Production in Oyo State

4.10b Least Signific \Q ference (LSD) Post-hoc Multiple Comparisons Test

4.11a ANOV. nce of Knowledge of Digital Communication Agricultural
Extension S¢rvices on Food Crops Production in Oyo State

4.11b Leaa‘é‘gniﬁcant Difference (LSD) Post-hoc Multiple Comparisons Test

4.12 gFOVA on Influence of Utilisation of Digital Communication Agricultural
xtension Services on Food Crops Production in Oyo State

4.12b Least Significant Difference (LSD) Post-hoc Multiple Comparisons Test

4.13a  ANOVA on Influence of Constraints to Utilisation of Digital Communication
Agricultural Extension Services on Food Crops Production in Oyo State

4.13b Least Significant Difference (LSD) Post-hoc Multiple Comparisons Test

Xi

Page

144
146
151

152

153

155

157

159

160

161

162

162

164

164

165

166

167

167



List of Figures

Figure Title Page
2.1 Communication Process 32
2.2 Mass Media Representation 86
23 Stages of Innovation-Decision Process: Diffusion of Innovation Theory 95
2.4 Adopters Categorisation: Diffusion of Innovation Theory 97
2.5  The Unified Theory of Acceptance and Use of Technology \ 99
2.6 Conceptual Framework for the Study OQ 111
4.1 Sources of Farm Inputs QJ 148
4.2 Major Crops Cultivated by Food Crop Farmers Q& 150

Xii



Chapter One

Introduction
1.1 Background to the Study

Over the past decades, Nigeria’s domestic food production has consistently lagged behind the
national food demand and this increasing pattern of annual food shortfall is a p to the
fact that the nation may be on the threshold of food insecurity'.The major a(/@ral agency
of government in Nigeria notes abysmal deficit in domestic food ¢ production which
failed to support the growing population’s need for food, henc@ ation resorted to the

importation of staple foods such as rice and wheat worth th % five billion dollars annually

(Federal Ministry of Agriculture and Rural Developm@. he recurrent food shortage has
been attributed to a number of factors like climat&ge, population growth, and failure of
research scientists to improve crop yield, R}@Eo increased input losses to the producers
and marketers of food crops. Addin'@se challenges is the structural problems such as
poor agricultural policies, l.ln&@%estment in modern agricultural practices, middlemen

dominance in the supp @\m of staple foods, digital divides, ineffective agricultural

extension services, a.g%oor communication systems>>4,
° &

Communica@ 1s the process of transferring information from sources to the recipient with
the b_]@fQ of forming the same meaning by both parties, and influencing behavioural
modification®®.Communication is successful when information transmitted get to intended
audience, and meaning is derived from semantics (dictionary meaning of words) and
pragmatics (the way the words were deployed) by these intentional actors in the ongoing
social interactions; that is, the recipients should be able to reconstruct the message as

accurately as possible’ Effective communication has been advocated as the fundamental tool



unique in creation and promotion of awareness of essential innovations in agricultural sector
with the capability of birthing highly competitive industries with demonstrable sustainability
both in management and productivity irrespective of geopolitical location®*!°, Therefore,
communication has been treated as a feature of social interaction adaptive to the senders and

recipients with special focus on aspects of interactions that are communicative by design’.

Communication is continuum and dynamic, with constantly changing proces%eared
towards adaptation to ever-changing societal interaction needs®. In recent decane need to

reach a wider audience with appropriate information in record time nec@&d the transition

from analogue to digital communication system. The current uﬁg‘@iented globalisation
with mobility of people, products and services in an inc@ng y connected market and
society require efficient, cost-effective, and timely diss@on of information; and this call

for digitalisation of communication processes®. 66

O
Digital communication refers to the tran r@)n of information using digital signals over
various communication channels sucé%?g\h internet, computer networks, or wireless systems.
It encompasses the encoding, @ssion, and decoding of data in digital form, allowing for
efficient and reliable A@n\'caﬁon between individuals, organisations, and devices®!!. It
involves the excha f data in the form of discrete signals represented by binary digits (Os
and 1s), an h@es on digital devices like computers, smart phones to encode, transmit,

and dec@ﬂbrmation. Digital communication has become ubiquitous in modern society,

enabling instant messaging, email, social media interactions, and online transactions'>!?,

The evolving technological landscape has made digital communication an indispensable
means of information exchange within organisations across all industries, and the agricultural
sector is not left out. The creativity in this field has enhanced the knowledge and skills to

tackle societal challenges, boost productivity, and ultimately achieved sustainability!'.



Interestingly, digital communication in agriculture have been deployed for continuous
collection of various data from farmlands, machinery, weather variables, crops, animals, and
other agricultural units, and are currently used to perform a wide range of tasks to make
optimal decisions that can improve agricultural production®!'#!>, The innovations and modern
agricultural practices which are products of research are usually communicated to farmers,
key actors in the agro-allied industries, and other key players of the agricultural sectors.

Therefore, agricultural extension is the information conduit between research Qtu s and

farmers and among farmers!'6!”. <
Agricultural extension is defined as the entire set of organizations pport and facilitate

rural farmers who engage in food production by solvin@ir problems through their
activities of dissemination of information, teaching the @ls and technologies to improve
their productivity. It is a scheduled service in@i in the transfer of research-based
knowledge to the rural farmers with the in@proving productivity. It also includes the
components of technology transfer, .&@ehensive rural development goals, management
skills, and non-formal educatio%&g}\!igeria probably has the most elaborate extension
system in Sub-Saharan Afr@xﬁh agricultural research systems that comprise of twenty-two
commodity-based res &institutes and two national extension institutes, over forty-five
faculties of a@r in conventional Federal, State and Private Universities, three
Universitiﬁb@‘%griculture, and several Colleges of Agriculture as well as Polytechnics. It
also \\cgtfes three international agricultural research centres viz: International Institute of
Tropical Agriculture (IITA), a sub-station of International Crop Research Institute for the
Semi- Arid Tropics (ICRISAT) and a substation of the International Livestock Research
Institute (ILRI) which collectively or individually serve as the fountain for agricultural

innovations to both the public and private agricultural extension service providers %1920,



Effective and cohesive extension services are some of the major components of agricultural
development that empower farmers’ analytical power and adaptation to the ever-changing
production environments, markets, and technological conditions for increased productivity
and profitability. Extension is concerned primarily with not just the adoption of relevant
technologies, but the building of foundational knowledge and skills, promotion of localised
evaluation and adaptation, and facilitation of farmers’ experimentation and decision
making!>?!. The established methods of extension services, such as the Train@isit or
Farmer Field School, On Farm Adaptive Research systems, have not always aehieved their
desired outcomes in terms of technology adoption or livelihoo®covements due to

imperfect information flows between the stakeholders of a com @owledge system which

include farmers, input dealers, micro credit providers, ft essors, marketers, extension
agents, and researchers?>?>, ; ,bQ

Extension service systems in Nigeria have %devilled by unidirectional; conveyance of
O
technical information from researchaj& the farmers without communicating farmers’
knowledge to researchers; lack of ﬁga\tial facilities and equipment for extension agents and
poor training of extension y with consequent lop-sidedness and inefficient information
dissemination to target\éwrs. Nevertheless, in the past, the establishment of Research-
Extension—FarnQ;—%ut Linkage System (REFILS), adapted from the training and visit
(T&V) sys@ had at one time facilitated communication processes among diverse
stake@s in the agricultural sector'®?*2>, In spite of the advantages, the purpose which
was to improve the translation of knowledge into agricultural productivity was not achieved

due to the dynamics of constant evolution of communication channels between farmers and

extension agents, the recent being the advent of digitalisation of communication systems?*,

Geographic accessibility was especially challenging under the Training and Visit systems

where large demonstration plots were established to showcase effective and efficient farming



practices. Another point is the finite number of demonstration plots inherently limited to
serve farmers farther from the demonstration plots’ locations. This was further aggravated by
shortage of manpower. It is noteworthy that regardless of the adopted strategy credibility, a
short-staffed office will have limited interaction capacity within its intended target area, and
this is obvious in the average extensionist-to-farmer ratio which is estimated to be as low as
1:3000 across Nigeria as against the recommended 1:500. Most Nigerian agricultural

extension staff are spread too thinly to adequately serve their intended geoEcha areas

using current strategies®2>26, <
Recently, traditional extension delivery methods have metamo to digitization of

extension services which include the deployment of mobile@w- ased platforms, internet
connectivity, mobile applications, and customised sm rtpgws to disseminate agricultural
knowledge, innovations and practices to farmer%%al time?’. The traditional extension
services are limited by lack of person@erﬁse, up-to-date information regarding
marketing access, and adequate infonﬁ\Qﬁ% storage; therefore, digitalisation of agricultural
extension services can be cruc@fpovercoming these limitations through utilisation of
various information and c@%ication technology tools like Agri-based Apps, decision
support systems, data @cloud computing, artificial intelligence, robotics, among others?®,
The advent of Q;,i}}l&fe hnology has redefined the field of agricultural extension services as

both fa nd researchers’ routine has been affected from both the economic and

envi?b&ﬁtal perspectives?.

Digitalisation, with respect to agriculture, is the socio-technical processes surrounding the use
of varieties of digital technologies with the resultant impact on the social, economic and
institutional contexts; spanning beyond singularity of business or entity, linking on- and-off
farm data and managements tasks, which are enhanced by context and situation awareness,

and triggered by real-time events3%*132, Therefore, digitalisation of agricultural extension can



be described as the adoption and utilisation of digital technologies, innovations, and data to
transform business models and practices across agricultural value chain that address
bottlenecks in agricultural productivity such as pre-planting activities, post-planting activities,
postharvest handling, market access, finance, and supply chain management among others, so
as to achieve greater income for smallholder farmers, improve food and nutrition security,
build climate resilience farming systems, and expand inclusion of youth and women in

S
(3

It has been argued that digitalisation reinforced current agricultural exaﬁi stems which

modern agricultural practices 3334333,

were deemed unsustainable socially, economically, and ecole ;@ y, and favour the
incumbent’s key players which are the farmers, extension aggfits and researchers®’-*%3%. Thus,
digitalisation could be viewed in the light of reinforcem@vith modern technology of the
existing extension processes and systems in or%’b?trengthen the intensity of linkages
between and among components of the s S(Qrbhd the interaction and/or linkage process
involves in communication and feedba&mong the actors- researchers, extensionists, input
suppliers, marketers and others \x&ﬁﬁ\the client system. The result would be evident in
enhanced quality and efficiy gricultural productivity, improved local participation and

human resources develo 4041,

Agriculture rer@ the largest sector in Nigeria contributing an average of 24% to the
nation’s ver the past seven years (2013 — 2019)*2. Agricultural production is broadly
divid %o four sectors in Nigeria- crop production, fisheries, livestock and forestry. Crop
production remains the largest economic segment and it accounts for about 87.6% of the

sector’s total output. This is followed by livestock, fishing and forestry at 8.1%, 3.2% and

1.1% respectively*2.

Food crop production of the agricultural sector remains critical for the sustainability of

livelihoods and creation of employment opportunities. Research have shown there are more



than 570 million smallholder farms worldwide and food production accounts for 28% of the
entire global workforce***. In order to achieve the United Nation’s Sustainable Development
Goal of a ‘world with zero hunger’ target by 2030, more productive, efficient, sustainable,
inclusive, transparent and resilient food systems is required®>. Digital and technological
innovations have caused several rapid transformations in the agricultural sector through
innovative technologies like block-chain, internet of things, artificial intelligence, and
immerse reality. In the food sub-sector, the spread of mobile technologies, reQ -Sensing
services and distributed computing are already improving smallholders’ acdess te'information,
inputs, market, finance and training. Digital technologies are creat@%\v opportunities to

integrate smallholders in a digitally-driven food crop production s s,

Digital agricultural extension has the potential to deliver e mic benefits through increased
agricultural food crop productivity, cost efﬁcie@% market opportunities, social and
cultural benefits through increased co %%on and inclusivity and environmental
benefits through optimized resourcg s well as adaptation to climate change*. The
widespread access to mobile telo&hl\es has created new possibilities to support these
information flow. In contrag raditional mass media (such as radio, television, posters),
mobile phones allow fzk!bs to actively engage in more sophisticated information exchange
through a two@\ munication. Therefore, it is expected that more intensive use of
modern ICT@ help to improve the performance of agricultural extension*’*8, Examples of
new%% extension services include SMS-based market information services, call centres
for technical farm advice, facilitation of farmer-to-farmer knowledge sharing via participatory

video, or decision support systems implemented as smartphone apps*->0-1,

Studies have shown that digital extension could mitigate information barriers by providing
personalised advisory services on the types of crops to grow per season, the appropriate types

and quantities of input to use, and the best timing for the different agricultural operations. It



could also provide farmers with new links to input markets by giving transparent information
on market prices, reputed brands and their suppliers; increase farmers’ bargaining power by
providing more options for the purchase of inputs from different vendors*>*. Digital
extension agents could provide varieties of advisory information services to the smallholder
farmers, from pre-harvest to post-harvest stages activities; assisting farmers to understand and
adopt agricultural best practices on crop selection, input management, land selection and
preparation, harvesting, transportation, processing, packaging, and mark f the
agricultural produce. This could be communicated with the aid of digital t(Q/sQe radio and
television shows, mobile applications, digital video disks (DVDs), i@lgéve voice response

(IVR) technology, on such digital media platforms like WhatsAp cebook and Instagram

among others, to promote and improve agricultural and encourage e-commerce

2

The global food crop production is geare s the realisation of global food security

participation value chains among farmers3>->3,

which entails the provision of sufﬁqi@fe and nutritive food to all people; and frames
under food availability, food affﬁ%lity, food accessibility, food utilisation and food
stability®*. These dimensiorf@d the overall framework of the definition established by the
Food and Agriculture O\gizaﬁon of the United Nations (FAO): “Food security exists when
all people, at {/%bs have physical, social and economic access to sufficient, safe and
nutritive foo@hich meets their dietary needs and food preferences for an active and healthy
life”‘{\/%hsequently, various international organisations and individual countries have
embarked on aggressive food security crusades to remedy the situation in order to make food
affordable to all, as availability and affordability of food is essential for the survival of
humanity. In fact, the total wellbeing of human society significantly hinges on availability

and affordability of nutritious foods>®>7.



The current global population growth and the soaring demand for food is placing
unprecedented pressure on natural resources and food production. At the same time, food
production, processing, and domestic and industrial wastes are putting unsustainable pressure
on environmental resources. A critical challenge is to produce more food with the same or
fewer resources®®. Food production have experienced significant and considerable
improvement in the past decades with consequent reduction in malnutrition rate across many
nations®’. However, in the last two years, there were substantial regional differenQ that was
evident especially among the developing nations of Asia and Africa®-$2.{Accefding to the
Global Hunger Index (GHI), sub-Saharan Africa (SSA) and South A@/S\&) have the highest

2017 GHI scores, at 29.4 and 30.9, respectively, which is clos the alarming category

(35.0-49.9)°1. Q

Despite the fact that most developing countries hag@iaﬂt fertile arable lands as well as a
conducive environment well suitable for ft Q@ productions, they still rank lowest in the
area of providing adequate nutritive.fg&) their teeming population. Research has shown
that between 720 and 811 million&%@\e are facing hunger globally and more than ninety
percent of the hungry peo .@the world live in developing countries with a substantial
proportion of uncultivhbarable land®. Africa alone has around 60 million hectares of
uncultivated ar(i/«%ﬂ which constitute about 60 percent of the global total’”-4, Estimation
from the F o@nd Agriculture Organisation (FAO) has revealed that the number of hungry
peop&K/&he African continent has risen by 47.9 million since 2014 and now stands at 250.3
million which represents about one-fifth of the population. Of these number, 15.6 million
were found in Northern Africa and 234.7 million in sub-Saharan Africa®-%*. Hence, the world
is at a critical juncture to overcome the challenges of unending hunger, endemic food
insecurity and all forms of malnutrition, as well as addressing the fragility of food systems

with regards to the achievement of Sustainable Development Goal (SDG)*: “End hunger,



achieve food security and improved nutrition and promote sustainable agriculture” by

20305364,

Globally, agricultural system is reported to have benefited from the application of innovative
technologies leading to continuous improvement in the effectiveness and efficiency of food
crop production. However, Africa, particularly the sub-Sahara African (SSA) nations have
been significantly left behind in the upward trend of food self-sufficiency, due to a %nber of
factors that constrain access to these innovative technologies with its ch@istic low
productivity?36-67, The low agricultural productivity in the sub-Sahara Agwu countries is
evident in huge yield gaps between landraces, local varieties, are predominantly

cultivated by farmers and their improved varieties counterpar@g.

In order to reverse the low food crop productivity and @&whe food production potential in
sub-Saharan African among farmers who are mo@mallholders, adoption of appropriate
agricultural technologies is essential. Th(@rgpment and introduction of efficient and
effective systems for agricultural té%&gy transfer is crucial to accessing appropriate
agricultural technologies int:ludi@nputs like good quality seeds and planting materials®,

lv A

and the optimum invo §@\of the major actors along agricultural value chain depends

largely on informatigs aring on all activities, from production through processing to

. 5\'
marketing and @’nption decisions’.

The roQ% digital communication extension in agricultural development cannot be
over%asised, as it is the vanguard in the delivery of adequate information to farmers for
increased food productivity. Globally, agricultural extension service delivery is concerned
with the dissemination of research outcomes and improved agricultural practices to farmers.
The efficiency with which these information and practices are conveyed to farmers to a large
extent determines the level of agricultural productivity?®’!72, Low food crop productivity has
been associated with inadequate farmer-extension service linkage, as efficient and effective

10



extension delivery service play a key role in transmission of innovative agricultural
technologies and information as well as linkage between farmers and other actors in the

economy’.

The traditional extension services relied majorly on Training and Visit system which was
grossly inefficient owing to the problems of geographical accessibility, shortage of trained
extension agents, and poor funding among others?®’. Yet advisory services remain the major
conduit for linkage and transference of necessary information, innovations, a@hnologies
that will enables all actors in agricultural value-chain realise their full te{ﬁds by aligning
scientific advances to the local agro-ecological and socioecor%guaracteristics of the

targeted areas which can be achieved with adoption and adapgion,of'digital extension®®7%-75,

Digital communication agricultural extension and sel'@gstems are undoubtedly critical
elements of technology transfer in agricultura&ems and are vital determinant of
agricultural productivity and competitivené@’gcould lead to increased food security and
improved rural livelihoods™. In recefl %&, digital communication agricultural extension is
a major conduit for pro-poor eco@dc growth through provision of critical support services,
which can enable rural r@%{ies to confront new challenges of transforming into global
food and agricultural &ems occasioned by the rise of supermarkets and the growing

)

importance of standards, labels, and food safety’67".

Interesti@% studies have shown that digital communication agricultural extension could
mitig%/ the differentials between potential and actual yields on cultivated lands by
accelerating information transfer (bridge technology gap), assist farmers become better farm
managers (bridge management gap), and enable research scientists establish tailored
technologies to suit agro-ecological and resource circumstances of farmers. It could also play
the crucial role of bridging communication gaps among farmers, agro-processors, researchers,
traders, financial institutions and policymakers; the smallholder farmers being the focal point
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in the bid to promote food security through increased food crop productivity’>’%"; and create
vantage point to smallholder farmers for improved productivity and competitiveness, and
enable rural farmers confront new challenges of transforming into global food and
agricultural systems occasioned by the rise in supermarkets and the growing importance of

standards, labels, and food safety®7:76.7%:80,

1.2 Statement of the Problem \

Extension communication services is critical to the systematic growth of @ural sector
and any factor that impedes its effective delivery will significantly i the achievement of
sustainable food crop production. However, it is regretta t this vanguard of
communication is hampered by myriads of constraints whi gy have resulted to the low
impact and ineffectiveness that is currently observed (jfinthe sector. Inadequate funding and
late disbursement of funds has been highlighte%& of the major constraints bedevilling
the sector and this may be one of the R@ constraints hindering timely execution of
agricultural extension service deli\é&h Nigeriad!#283, Another factor that may play
considerable role is the abger&@‘proper legislation to guide the various agencies and
institutions that render a \ural extension services across the country, and it is possible

that lack of the Qa@inciples and philosophies that guide agricultural extension delivery

systems, m QQ}'LO outputs that abysmally fall short of expectations®#%, In addition,
inadequ&&wledge and poor technical know-how among farmers and agricultural
exterhbﬂ communication agents may be another significant factor bedevilling the sector, as
several studies have shown that many farmers and public extension agents do not have
adequate basic information and communication technology (ICT) skills; thus, this may
adversely affect the rate of utilisation of these facilities®>-3%8738 Furthermore, there have been

increased rates of insecurity, farmer-herder clashes, and lack or poor digital communication

infrastructure, especially among the rural dwellers and this may adversely affect both
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accessibility and utilisation of digital communication extension services. Absence or dearth of
agriculture extension officers is equally a major problems hindering dissemination of

information to food crops farmer in the state.

Digital communication has the potential to revolutionize agricultural sector by harnessing the
power of modern technology to reach farmers more effectively, disseminate timely
information, facilitate interactive engagement, accelerate knowledge acquis%l that
ultimately improve food production and farmers’ livelihood?™-36:899091, -1@ of these
studies were conducted in developed countries hence may not cover th%gﬂ'dﬁties that may
abound locally. Furthermore, the data available to the researcher re @ there is information
dearth on the influence of digital communication agriculturanswn services on food crop
production especially in the Southwest Nigeria. It is r@ note the researcher sought to
investigate the influence of digital communicati%@icultural extension services on food

crop production in Oyo State. the study al to examine the role of digital transfer of

information on improved production oﬁ\Q%va, yam, maize, cowpea, rice, and vegetables.
1.3  Aim and Objectives,o@tudy
The aim of the study Q investigate the influence of digital communication agricultural

extension servi{es\’@od crop production in Oyo State, Nigeria. The specific objectives
were to; ’66

1. \A%ltify the major food crops facilitated by digital communication agricultural
extension services in Oyo State;
ii.  identify the extent of accessibility to digital communication agricultural extension
services to food crop farmers in Oyo State;
iii.  assess the extent of knowledge of digital communication agricultural extension

services among food crop farmers in Oyo State;
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1v.

Vi.

Vii.

Viii.

1.4

determine the extent of utilisation of digital communication agricultural extension
services among food crop farmers in Oyo State;

ascertain the constraints to utilisation of digital communication agricultural extension
services among food crop farmers in Oyo State;

determine the influence of accessibility of digital communication agricultural
extension services on food crops production in Oyo State;

assess the influence of knowledge of digital communication agricultuQ&ension
services on food crops production in Oyo State; and Q}

evaluate the influence of utilisation of digital communicati@\'cultural extension

services on food crops production in Oyo State. %

Research Questions Q
)

The following research questions will guide this )

N\O

1. What are the major food cro;&cilitated by digital communication agricultural
extension services in Oyo %@

2. What is the level .\{Aessibility to digital communication agricultural extension
services to foo Q farmers in Oyo State?

.

3. What i@\x nt of knowledge of digital communication agricultural extension
serviéamong food crop farmers in Oyo State?

4\@&& is the extent of utilisation of digital communication agricultural extension
services among food crops farmers in Oyo State?

5. What are the constraints to utilisation of digital communication agricultural extension
services among food crops farmers in Oyo State?

6. What is the influence of accessibility of digital communication agricultural extension

services on food crops production in Oyo State?
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What is the influence of knowledge of digital communication agricultural extension
services on food crops production in Oyo State?
What is the influence of utilisation of digital communication agricultural extension

services on food crops production in Oyo State?

1.5  Hypotheses of the Study

The following null hypotheses were tested for the study; Q\

Hol: Accessibility to digital communication agricultural extens&(&ﬁices has no
significant influence on food crops production in Oyo States. 0

Ho2: Knowledge of digital communication agricul tension services has no
significant influence on food crops production i@o State.

Ho3: Utilisation of digital communication ural extension services has no significant
influence on food crops produc@yo State.

Ho4: Constraints to utilisatio&@(g—)ual communication agricultural extension services has
no significant iI%.@)n food crops production in Oyo State.

1.6

Scope ott@dy

The study én digital communication agricultural extension services and food crops’

prodb& in Oyo State. The study is focused on all literate farmers in Oyo State that use

digital communication extension services for the production of food crops and are registered

members of All Farmers’ Association of Oyo State. The major food crops focused in the

study are yam, cassava, maize, cowpea, rice, and vegetables.
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1.7 Significance of the Study

Digital extension is the crucial channel that bridges the communication gaps between farmers,
agro-processors, research scientists, traders, financial institutions and policymakers. Thus, the
study would help bridge the knowledge gap on the influence of digital extension on food

crops production in Oyo State and serve as reference for further studies.

Extension agents could utilise the information from this study to design and, execute

extension service system that would efficiently diffuse valuable informat'@% current

agricultural practices to the clientele in record time; and such informatipn could include
S

disease outbreak and management strategies, prices of agricultural ir@ d notable vendors,

current market prices for agricultural produce and the availz@o%lkers, among others. In
a

addition, the current insecurity and farmers-herders’ cla ve made digital agricultural

extension a veritable for dissemination of mode&@ﬂmre information to areas had to

®%

The study would be significant te @frs as it would encourage the use of digital

reach due to insecurity.

communication extension platfo@cg access relevant and timely information to enable
farmers adequately plan r@n processes and make informed management decisions that

would increase productivity’and improve their wellbeing.

The finding fr® study may be of significance to tech-savvy youths as it would reveal
digitisatio made agriculture less laborious, lucrative, and interestingly easy to practice
With\lﬁ% or no direct contact with farmland, thereby encouraging them to use their digital
knowledge and skills to earn a decent living and making millions from agriculture, instead of

engaging in cyber fraud.

The result from the study would also be of significance to policymakers as it could serve as

bedrock for a well-planned and efficient digital extension programme that would facilitate the
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dissemination of innovative technologies on food crops production from research scientists,

and the adoption and adaptation by farmers.

The study would also contribute to the wealth of knowledge for consultation by the

University students and scholars.
1.8. Limitation of the study
There was a delay in the responses from the farmers as the research had to provide @tives

for them to fill out the questionnaire. QQ
1.9 Operational Definition of Terms :&

Agricultural Innovations: The process whereby individuals_or nisations develop new

ideas, products or methods of improving agricultural prod@

Digitalisation: This is the use of digital technolog ange business models, provide new

avenue for revenue, and value-producing o@ies.

Digital Agriculture: This refers to a;;@al practices that involve data collection, storage,

analysis, and dissemination inf@kﬁon in the form of electronic data to farmers along

agricultural value chainQQ$

Digital Communiq@;u: This is the electronic transmission of data, information, message

using digita lgﬁﬁms such as email, Facebook, WhatsApp, Twitter, Telegram, Instagram,

radio, te@on, et cetera.

Digital Extension: The process of using various platforms of the electronic media to transfer
technologies to rural farmers. It also involves delivery of advisory services with the use of
context-specific text messages to interactive voice responses (IVR), and smartphone

applications that link farmers to multimedia advisory contents, farm inputs, and buyers.
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Agricultural Extension Communication Services: This involves the use of modern
technologies and innovations to offer technical advisory services like market prices of
agricultural input, current prices of farm produce, modern farm practices, information on

weather, and disease control, to farmers.

Digital Platforms: These include but not limited to mobile phone applications of the new

media like WhatsApp, Facebook, Instagram, Telegram, global positioning system, fe-wallet,
among others. QQ

Digital Technologies: These are electronic tools, systems, devicel,%l resources that

generate, process, transmit or store data. %0

Food Crops: These include but not limited to staple cro ated for direct consumption
like cassava, rice, yam, maize, beans, etc. ’bQ
Improved Agricultural Productivity: Thisy the enhancement of productivity through

efficient utilisation of input resourceerease in yield, reduction in crop losses, and
]
increasing the total factor product@ TFP) -the efficiency with which agricultural inputs

are converted to outputs. '\AQ

Training and Visit E tegon: This involve planned scheduled fortnight visits to farmers and
training of ers;\\'Sg

appropria ation and technologies to farmers in the rural areas develop new ideas.

Q

DCAES/ This an acronym of Digital Communication Agriculutral Extension Services.

ents and subject matter specialists with the aim of transferring
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Chapter Two

Review of Related Literature

This chapter reviews relevant literature related to influence of digital extension on food crops

production in Oyo State. The chapter is reviewed under the following sub-headings:

2.1 Conceptual Review

2.1.1 Concept of Communication Q\
2.1.2  Elements of Communication ( Q

2.1.3 Types of Communication 6\
2.1.4 Forms of Communication Q E

2.1.5 Concept of Agricultural Extension Q

2.1.6 Approaches to Extension Service Delivet@

2.1.7 Agricultural Extension in Nig.e@

2.1.8 Agricultural Extension a&néfpgem Agriculture in Nigeria
2.1.9 The Concept of@ﬁsaﬁon
2.1.10 Digital t@r@al Extension

2.1.11 Diﬁb@ommunicaﬁon Agricultural Extension

2.1. 12\M1poﬂance of digital communication in modern agriculture

2.1.13 The Role of Digital Communication in Agricultural Extension

2.1.14 Tools and Technologies for Digital Communication in Agricultural Extension

2.1.15 Challenges and Barriers in Implementing Digital Communication in Agricultural

Extension
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2.1.16 Digital communication Agricultural Extension and Current Realities
2.1.17 Concept of Mass Media
2.1.18 Functions of Mass Media

2.1.19 Role of Mass Media in Agriculture

2.1.20 Food Crop Production \

2.1.21 Influence of Digital Extension on Food Crops Production Q

2.1.22 Oyo State Government and Agricultural Productivity 6\

2.2 Theoretical Review %

2.2.1 Diffusion of Innovation Theory Q

QO

2.2.2  The Unified Theory of Acceptance and Us@ chnology

2.2.3 Technology Determinism Theory Q:

R
2.3 Review of Empirical Studie\(')\
Q

24  Summary of Ga%@%ewed Literature

2.1 Conceptu.a{&iew

2.1.1 Con@ of Communication

Com}ﬂ;ﬁcaﬁon as the cornerstone of human social interaction, encompasses the exchange of
information, ideas, and emotions through verbal, nonverbal, and written channels. It serves as
the lifeblood of all relationships; facilitating understanding, cooperation, and connection
across diverse contexts. From intimate conversations to global discourse, communication

shapes our perceptions, influences decision-making, and drives societal progress'2. Its

significance lies in its ability to bridge differences, resolve conflicts, foster collaboration, and
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ultimately enriching the fabric of society’. Studies have shown that effective communication
is indispensable in navigating the complexities of personal, professional, and societal realms.
In personal relationships, it aids in cultivating empathy, trust, and intimacy, thus, fostering
harmonious connections. In the workplace, it enhances teamwork, productivity, and
innovativeness which drives organizational success. Moreover, effective communication is
pivotal in public discourse, enabling informed decision-making, democratic participation, and
social change. Whether in interpersonal dialogues, business negotiations, or polifical debates,
the ability to articulate thoughts clearly and empathetically is paramount fo@/ ing mutual

understanding and shared objectives*>%7, 0

The reasons for communication among people are diver d dynamic, reflecting the
complexity of human nature and context of interrelation .@s core, communication seeks to
inform, educate, persuade, entertain, and build rela@’rblps. Studies have shown that through
information dissemination, communicatior@ fluence attitude changes, inspire actions,
and/or foster connections, thus, ser\d@a catalyst for individual growth, organizational
effectiveness, and societal adv&nt. Hence, proper articulation of messages would
promote active listenﬁ rmg meaningful dialogues, empower individuals with

appropriate knowled ge cultural divides, and cultivate a more inclusive and cohesive

society’?. Q:\\'

Commu@%n is not a one-way transmission but rather a dynamic exchange influenced by
factc}/such as sender and receiver characteristics, message content, channels of
communication, and contextual factors. The sender encodes a message, which is then
transmitted through a chosen channel, decoded by the receiver, and potentially subject to

feedback. Noise, both external and internal, can disrupt this process, impacting the clarity and

effectiveness of communication. Also, other factors like cultural differences, power dynamics,
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and emotional states of the actors (sender and recipient) can shape how messages are

interpreted and understood®?:10-11,
2.1.2 Elements of Communication

The process of communication is a complex interplay of several elements that serve as
linchpin for social interaction, shaping how information is exchange and meanings are
inferred between individuals and/or groups. The dynamic process of effective COQQu&cation
involves key elements that collectively contributes to the seamless transmis@/gd reception
of messages. Starting with a sender who encodes ideas or tho &nto message, the
communication journey encompasses the choice of chann%he decoding process
undertaken by receivers, and the crucial feedbacks that c]%@loop. The presence of noise

(internal or external) can influence the fidelity of E?Qcommunication process!>13:14. The

elements of communication process include the @ing;

i.  Sender: The sender initiator 1&&1munication process by encoding ideas, thought
or information into messa .(1>e sender not only consider the content but also the
audience knowledg.®rspective, and cultural background while tailoring the
message for opti reception.

1i. Messag{i@ the core content, and it encompasses emotions, ideas, information,
or th@hts that (must be) drafted with precision to ensure clarity and understanding.

\ge’ message can be verbal, nonverbal, or written. In verbal communication, verbal
inflections and emphasis contribute to the message nuances; while in written
communication, attention to tones and grammars are crucial.

iii.  Encoding: This involves the translation of idea, emotions, or thought into format
suitable for transmission. Effective encoding demands clarity to minimise the risk of

misinterpretation by the receiver.
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1v.

Vi.

vii.

viii.

ix.

Channel: Channel is the medium through which message is conveyed or transmitted
to the receiver. Verbal channels such as face-to-face or telephone conversations offer
immediacy, while written channels such as email or SMS allow for documentation
and reflection.

Receiver: This is the intended audience of the message. The receiver understanding is
influenced by their perception, attitude, opinion, level of education, communication
skills, and other personal characteristics. Q
Decoding: Decoding is the process by which the receiver inter@tjgte encoded
message. It involves extracting meaning from words, symb, &asd nonverbal cues,
and successful decoding occurs when the receiver’s_int tation aligns with the
sender’s intended message, bridging the gap betw ession and understanding.
Feedback: This is the response provided @kn‘[ of the message to the sender to

analyse the efficacy of the messa%e unication process. Feedback can take

responses. Effective feedba@c\f

gauge the impact of thfi&sage and make adjustments for clearer communication.

various forms, including Verb§ owledgment, nonverbal cues, or explicit
1lit

tes a dynamic exchange, allowing the sender to

Noise: This ref@y interference, either internal or external, that may disrupt the

commun'eﬁ\QAProcess. External noise includes environmental distractions, while
n;ﬁﬁ

inter%

%@ge reception. Thus, any element that distracts the communicators or disrupt the

e involves psychological barriers or emotional states that hinder accurate

communication process at any stage can be refer to as noise.
Context: The background on which communication is initiated, transmitted, and
interpreted; and this influenced by cultural factors, social dynamics, and situational

variables.
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Effective communication transcends the mere transmission of information; it involves active
listening, thoughtful expression, and a keen awareness of the nuances that colour our
interactions. The intricacies of language, coupled with the subtleties of nonverbal
communication, create a rich landscape where meaning is conveyed and shaped by the

context and the participants involved'>!>,

Feedback &3
Sender —F@—P g Decoding gup g Receiver

Figure 2.1: Communication @

Communication plays a pim@%e in shaping perceptions, attitudes, and behaviours by

Source: 4 .

influencing how indi\@nterpret information, form opinions, and make decisions.
Through languag@nbols, and narratives, communication constructs realities and
influences h gd(viduals perceive themselves, others, and the world around them. It shapes
attitude@framing issues, promoting certain values, and challenging existing beliefs.
Moreover, communication serves as a catalyst for behavioural change, motivating individuals
to adopt new habits, engage in social causes, or shift their perspectives. Whether through
persuasive messages in advertising, educational campaigns, or interpersonal relations,
communication has the power to sharpened societal norms, drive social change, foster
empathy and understanding among diverse groups, and ultimately shapes the very fabric of
society*”’.
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2.1.3 Types of Communication

Communication can be conveniently grouped into four different types, viz; verbal, non-verbal,

visual, and digital communications!'!!4,

1.  Verbal Communication: Verbal communication refers to the transmission of
information, thoughts, ideas, and feelings through spoken words. It involves the use of
language, whether written or spoken, to convey messages between iQﬁals or
groups. Verbal communication encompasses various forms, incl i@ace-to-face
conversations, phone calls, presentations, speeches, 16@ interviews, and
discussions. Verbal communication is a fundamental a% of human interaction,
serving as the primary means through which peo ss their thoughts, emotions,
needs, and desires!. It facilitates sociali% collaboration, problem-solving,
negotiation, and the exchange of knowl d information across various contexts,
from personal relationships to pr&é\&lal environments. In verbal communication,
the sender (the person initi@

words, while the receixﬁ%e person or audience receiving the message) listens and

e’communication) articulates their thoughts using

interprets the i@\on conveyed. Effective verbal communication involves not
only exprm@ideas clearly and concisely but also engaging in active listening to
unde&gdlh\e perspectives and responses of others'#. Verbal communication can take
%’bﬂowing forms;

02*\{[)0ken Communication: This is the most direct and immediate form of verbal
communication, involving the exchange of information through spoken words. It
encompasses vocalised conversations, speeches, presentations, and interviews.
Spoken communication allows for real-time interaction, enabling individuals to

express thoughts, convey emotions, and engage in dialogue with others. It relies on

33



>

verbal cues such as tone of voice, intonation, and emphasis to convey meaning and
context.

Written Communication: This involves the transmission of messages through
written symbols, such as letters, emails, memos, reports, and texts. It offers the
advantage of permanence and precision, allowing individuals to carefully craft their
message and convey complex information in a structured format. Written
communication is essential for documentation, record-keeping, Q ormal
correspondence. It enables individuals to communicate across distarfe€s and time
zones, facilitating asynchronous communication and collabor@\

Non-verbal Communication: Non-verbal communicati s the transmission of
information and messages through non-verbal er than spoken or written

words. It involves the use of gestures, faci'g(ll @sions, body language, posture, eye

contact, touch, and even the tone and % of one's voice to convey meaning and

emotions. It can also play a cmc@j&e: in situations where verbal communication is
]

not possible or where ther@e anguage barriers'!. Overall, understanding non-

verbal cues is essentiak@ffective communication and building strong interpersonal

connections. N -Qal communication often works in conjunction with verbal

commun'e@o enhance understanding and convey additional layers of meaning.
b%l‘

Non-m&

@‘Language: This is powerful non-verbal cue that convey meaning through

cues include the following;

physical movements and postures. It plays a significant role in interpersonal relations,
influencing how messages are interpreted and understood. Body language includes a
wide range of behaviours such as the use of posture, stance, and movement of the
body to communicate messages. For instance, standing upright and leaning forward
might indicate interest or engagement, while crossed arms can signal defiance,

defensiveness or disagreement.
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> Gestures: This involves physical demonstrations like hand movements, arm
movements, and other bodily actions that convey meaning or emphasize verbal
communication. For example, waving to say hello, nodding to indicate agreement, or
pointing to indicate direction.

» Facial Expressions: These are expressive changes in facial muscles that convey
wealth of information about a person's emotions, intentions, and attitudes. From a
subtle twitch of the lips to a broad grin or furrowed brow, facial exprest ovide
valuable insights into an individual's inner state. The human face™$ incredibly
expressive and capable of conveying a wide range of emo@l\uch as happiness,
sadness, anger, fear, surprise, and disgust. Facial expressio ten cut across cultures,

making them a veritable form of non-verbal con@@tion. Smiles, frowns, raised

eyebrows, and narrowed eyes can conveé y@ttmm of emotions, from joy and

excitement to anger and frustration. fb

means of establishing conn@

» Eye Contact: Eye contact is a k@e:ct of non-verbal communication, serving as a
conveying interest, and regulating conversation. It
involves the mutual ga\Qgétween individuals, where one person looks directly into

the eyes of an@vhich could signal attentiveness, confidence, sincerity, and

receptive:@t foster trust and engagement in interpersonal interactions. It can also

facﬂm&

@ction and mutual understanding. The connection fostered is particularly

cial bonding and rapport-building, fostering a deeper level of socialisation,

important in interpersonal relationships, business negotiations, and public speaking
engagements, where trust and credibility are paramount.

» Personal space and proximity (Proxemics): This refers to the study of spatial
relationships and the use of physical distance to communicate messages. It explores
how individuals perceive, use, and interpret personal space in social interactions, and

how it influences their comfort level, communication dynamics, and interpersonal

35



relationships. It involves the concept of personal space, which varies across cultures
and individuals. Proxemics influences social dynamics, intimacy levels, and power
dynamics in interpersonal interactions!. It varies in size and shape depending on
cultural norms, social context, and individual preferences. Personal space can be
divided into several zones, including intimate space, personal space, social space, and
public space, each with its own rules and expectations. Intimate space is the zone
closest to the body, and typically reserved for close friends, family n‘Qbe , and
romantic partners; personal space extends beyond intimate spa(ﬂal is used in
interactions with acquaintances, colleagues, and casual acces; social space
encompasses larger distances suitable for formal int%ns such as business
meetings or public gatherings; and public space \@Q the vast distances found in

public settings, such as parks, streets, or ausi@@lsl.

Visual Communication: Visual comm ion is the transmission of information

e

and ideas through visual elements suchvas images, graphics, charts, diagrams, symbols,
.

and videos. Unlike verbal ¢ s\iaﬁon, which relies on spoken or written words,
visual communication {%gﬁsual stimuli to convey messages, concepts, and data. It is
an essential too%%e fields of advertising, marketing, graphic design, education,
journalis @gata visualization'!. It can be used to inform, persuade, entertain, or
inspi&u ences, making it a very effective means of communication in both digital
@’Qint media. Components of visual communication include the following;

* nfographics: The are visual representations of data, information, or concepts
designed to convey complex ideas quickly and clearly. They combine text, graphics,
and imagery in a visually appealing format, making it easier for viewers to understand
and retain information. Infographics are widely used in various fields such as

agriculture, marketing, education, journalism, and business to present key findings,

statistics, or processes in a concise and engaging manner. By compressing large
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4.

# Charts and Graphs: These visual tools used to represent numeri

amounts of data into easily digestible visuals, infographics help viewers grasp key
insights and trends at a glance. This makes them particularly useful for presenting
research findings, survey results, or statistical analysis in a format that is accessible,
understandable, and appealing. The incorporating icons, illustrations, and diagrams,
infographics can bring concepts to life and enhance understanding. Their eye-catching
design and informative content make them valuable assets for content marketing,
helping organizations attract and engage their target audience effectivel IQ

1 and trends
graphically, such as bar charts, line graphs, pie charts, and sc@{%@ts, among others.
They provide a visual summary of numerical data, makihg 1t easier for viewers to
interpret trends, patterns, and relationships, are@ only used in fields such as
business, science, economics, education ay&riculture to illustrate data-driven

O

insights and support decision-making.

%+ Videos and Images: These are vi 5} ools capable of evoking emotions, capturing

attention, provoking thoug inspire action, making them highly effective for
conveying messages a&uencing perceptions. Through the combination of visuals,
audio, and mot@%eos bring stories to life and create immersive experiences for
viewers. Asuch as photographs, illustrations, and graphics, also play a crucial
role @sual communication. Images can be used to enhance presentations, illustrate
@’ths, or evoke a desired mood or atmosphere.

Digital Communication: Digital communication refers to the exchange of
information, data, or messages using electronic devices and digital technologies. It
encompasses various forms of communication conducted through digital platforms,
networks, and mediums, such as the internet, email, social media, instant messaging,
video conferencing, and mobile communication devices. Digital communication

allows individuals, organizations, and communities to connect, interact, collaborate,
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and share information across geographical distances quickly and efficiently. It has
transformed the way people communicate, enabling real-time communication,
multimedia content sharing, and global connectivity. Digital communication also
encompasses the transmission of digital signals and data packets over electronic
networks, including wired and wireless technologies, to facilitate voice, text, video,
and multimedia communication'>!'7-!8, Forms of digital communication include;

e Electronic mail (Email): This is one of the widely used foerf igital
communication for exchanging messages electronically. It offers {a cdnvenient and
efficient way for individuals and organizations to commu@xewith one another,
regardless of geographic location or time zone. Email allo sers to send text-based
messages, documents, and multimedia files to one@\ e recipients over the internet.
One of the key benefits of email is its as %&us nature, which means that users
can send and receive messages at convenience. This flexibility enables
individuals to communicate acrox&fc\Qrent time zones and schedules, making email

.
an essential tool for cond&ﬁ%g business, coordinating projects, and maintaining
personal connections? @also provides a record of correspondence, allowing users
to track conver&@% reference previous messages, and store important information
for futu 1\& nce. This archival feature is particularly valuable for business
com 1§5{ion, legal documentation, and project management'>.

. @ media: Social media platforms have transformed the landscape of digital

v
communication, enabling users to connect, share, and engage with others in real-time.
From Facebook and Twitter to Instagram, TikTok and LinkedIn, social media has
become an integral part of everyday life, shaping how we communicate, consume
information, and interact with the world around us. Among the numerous benefits of

social media is its ability to facilitate connections and build communities. Users can

connect with friends, family, colleagues, and like-minded individuals from around the
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globe, fostering relationships and expanding their social networks. Social media
platforms provide a space for users to share updates, photos, videos, and thoughts,
allowing them to stay connected and engaged with others. It also serves as a powerful
tool for communication and information dissemination. Users can share news articles,
blog posts, videos, and other content with their followers, sparking conversations,
debates, and discussions on various topics. Social media platforms also enable users
to participate in online communities, join groups, and follow pages dediQd their
interests or hobbies!”!’. Q}

e Instant Messaging: (IM) platforms enable users to exchang Xased messages in
real-time, facilitating quick and convenient communic i(@h individuals or groups.
From WhatsApp and Facebook Messenger to S@ d Microsoft Teams, instant
messaging has become an essential tool fo ;@l and professional communication
in today's digital age. Unlike email, whi y have a delay in delivery and response,
instant messaging allows users to %nunicate in real-time, making it ideal for quick

.
conversations, urgent requ&\or informal exchanges. This speed and efficiency
enhance productivity &llaboration in both personal and professional settings.
Users can crea(@ chats, share multimedia files, and use emojis, stickers, and
GIFs to @hemselves and add personality to their messages. In addition, instant
mess@g/apps often offer features such as voice calls, video calls, and screen

\@j&g, allowing users to communicate in multiple formats and mediums?°.
2.1.4 Forms of Communication

Communication occurs within various contexts, each characterized by unique dynamics,
purposes, and channels. In order to effectively communicate and navigate diverse interactions
in personal, professional, and societal settings, proper contextual understanding of
communication is essential?.
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1. Interpersonal Communication: This refers to the exchange of messages between
individuals in face-to-face or mediated settings. It encompasses verbal and nonverbal
interactions, including conversations, gestures, and expressions. Interpersonal
communication plays a vital role in building relationships, resolving conflicts, and
fostering connections. Effective interpersonal communication involves active
listening, empathy, and mutual understanding, enabling individuals to express
themselves authentically and connect with others on a deeper level. AWhether in
personal relationships, friendships, or professional collaborati@gterpersonal
communication shapes our interactions and influences our p, Xons of people and
situations?. %

2. Organisational Communication: Organisation unication encompasses the
exchange of information, ideas, and feed ithin formal structures such as
businesses, government agencies, and ﬂ@ rofit organizations. It involves various
channels, including meetings, er&&mos, and reports, to facilitate coordination,

.
collaboration, and decisiori-\ﬁ%ing. Organisational communication plays a crucial
role in conveying e > policies, and expectations to employees, promoting
transparency, a%&ing a positive organizational culture. Efficient deployment of
organizati mmunication enhances productivity, employee engagement, and
orgarii gal performance, contributing to overall success and sustainability?>23-24,

3. %&ultural Communication: Intercultural communication involves interactions

etween individuals or groups from different cultural backgrounds. It requires
awareness, sensitivity, and adaptability to navigate cultural differences in
communication styles, norms, and values. Intercultural communication plays a critical
role in fostering proper understanding of cultural diversity of our modern society. By
bridging cultural divides and promoting intercultural competence, individuals can

build trust, resolve conflicts, and collaborate across cultural boundaries effectively?>2S,
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4. Mass Communication: Mass communication involves the dissemination of messages
to large, heterogeneous audiences through mass media channels such as television,
radio, newspapers, and the internet. It encompasses various forms of media content,
including news, entertainment, advertising, and public relations. Mass communication
sharpens public opinion, influences social norms, and facilitates cultural exchange on
a global scale. Mass media platforms such as radio, television, mobile phone, et cetera,
serve as powerful tools for information dissemination, advocac \dsocial
mobilization, shaping public discourse and driving social change?’-?

5. Digital Communication: These encompasses the exchané&nessages through

digital platforms and technologies, including email, soci@dia, instant messaging,

and video conferencing. It enables individuals o@’ t and communicate in real-

time, transcending geographical barriers a d@zones. Digital communication has

transformed how we interact, work, a cialise, offering new opportunities for

collaboration, creativity, and engage t. However, it also presents challenges such
S

as information overload, p@ concerns, and digital divide disparities. Effective

digital communication&res digital literacy, cybersecurity awareness, and ethical

considerations @re responsible and meaningful interactions in the digital

age293031 o @
2.1.5 Cq;&é& of Agricultural Extension

Globally, agriculture has metamorphosed from production driven to market driven with high
demand for innovative information and technologies that create vantage to farmers, vendors
of agricultural inputs, product processors, off-takers, research scientists, and other major
actors in agriculture value-chain; and agricultural extension and advisory board has since
inception been saddled with the responsibility of information dissemination among the major
players in the sector’>*3. Agricultural extension has a venerable, albeit largely unrecorded,
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history. It is a significant social innovation, an important force in agricultural change, which

has been created and recreated, adapted and developed over centuries.

Its evolution extends over nearly four thousand years, although its modernity is largely a
product of the past two centuries. Today, the organizations and personnel that engage in
agricultural extension encompass a diverse range of socially sanctioned and legitimate
activities which seek to enlarge and improve the abilities of farm people to ad& more
appropriate and often new practices and to adjust to changing conditio societal
needs**33%6, The goals of extension include the transfer of knowledge ﬁ%gspﬁtable sources
such as subject matter specialists and research scientists to farme ing advisory role to
farmers by providing assistance during decision making pr , and educating farmers to
clarify and prioritise their goals by setting realis%grgets that stimulate desirable
agricultural growth thereby empowering farmers t%’amise their potentials®”-38-3,
O

The recent sustained exponential popula i@owth and constant shrinkage of land-based
S

lining agricultural productivity due to natural

resources due to population pressé(;?;\\l
resource degradation exac,prbA@‘l\ by global warming, and high competitiveness of
agricultural produce i@ﬂtemaﬁonal markets, have made agricultural transformation
expedient to boqss& production in order to address the emerging challenges of food
insecurity, h gg,zld malnutrition as well as the improvement of economic and livelihoods
of farrr@ilies”’”. Agricultural extension along with innovative research and timely

disse}ﬂ(ation of information and technologies remains crucial for global agricultural

productivity and sustainable food systems*’.

Optimal contribution by the major actors along agricultural value chain depends largely on
efficient information sharing on all agricultural activities, ranging from production to

processing, transportation, storage, marketing, and consumption choices*'. It is therefore
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apparent that intensive agricultural systems aimed at improving agricultural productivity is in
dire need of timely innovative information, a fundamental requirement, necessary for the
adoption and adaption of cost effective, high yielding, economically viable, and sustainable

agricultural production and marketing innovations and technologies by farmers®242:4344,

Globalisation and modernisation have pressured agricultural extension to undergo several
transitional reforms in order to meet with current realities that extend beyond the%sfer of

innovative ideas, new technologies and increased productivity, to include the r@g,

i.  view agriculture as business geared towards rural developme@’ggprovides both on-
farm and non-farm employments, business developmen% agripreneural services
appropriate to scale, as well as resources and ca%@ to facilitate the creation of
producer organisations within each farm; Q

ii.  assist farmers to have better understand; market and its attendant requirements,
linking farmers to both locg\\g international market to promote their
competitiveness; E_;\\'

iii.  mitigate farmers’ Vp%@ity and promote production techniques adaptable to
microclimate th@u\ce their livelihood resilience;

iv.  provide t'ij\nd seasonal information regarding inputs and outputs market services
that &gu}armers to a variety of alternatives and choices of input vendors;

v. @7‘[6 capacity building of extension agents through regular training to keep

\gbreast with current realities, thereby strengthening the innovative processes that
enhance the linkages between farmers and other key actors of the agriculture value
chain;

vi.  support institutional and organisational cohesion to enhance social capital and

collective bargaining of farmers through vantage competitiveness; and
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vii.  undertake the facilitation, brokering and coaching of different actors to improve
market access, deal with endemic but changing patterns of risks and ensure the

protection of environmental resources.

The myriads of challenges that barrage agricultural sector requires adequate and timely
information to overcome Agricultural extension and advisory services were established to
ensure adequate flow of information pertaining to production, processing, storage, n&(eting,
consumption, weather and other related knowledge to farmers*4, Agricultu@gwnsion is
therefore, the information conduit between research institutes and farm&n mong farmers
as well*. Hence, extension service can be described as an -school educational
programme designed to help farmers solve their day-to-day enges, for the improvement

of their overall wellbeing®’. Q

A broader description of extension is given as dﬁ@rstems that facilitate access of farmers,

their organisations and other markets @\g knowledge, information and technologies;

]
expedite their interaction with otlle\t%?}m

other relevant institutions; and Q%l stakeholders develop their own technical, organizational

s in the research, education, agribusiness, and

and management sk%%\@ practices that improve agricultural productivity and
profitability”*?. T \%ﬁnition implicated extension as the tool for promoting capacity
building in %&;culmral practices, creating linkages among the major value chain actors
(farmerﬁ%ts vendors, processors, and marketers); stimulating the adoption and adaption
of ir}ofations and technologies; improving economic and livelihoods of farmers; and

facilitating agricultural and rural development programmes*3.

Since agricultural productivity is highly information sensitive and access to information a
pre-requisite and valuable resource for agricultural development, extension services therefore,

facilitate the dissemination of up-to-date agricultural research findings to farmers, creating
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platforms for leverage through analytical capacities, managerial and communication skills
improvement for optimal productivity*>*®, Farmers therefore need appropriate information to
explore opportunities in real time, raise awareness about potential negative impacts of disease
and weather conditions, and sustained productivity and profitability of their farms. These
have birthed the need for research and innovation strategies that promote the development of
resilient and farmer-driven extension systems that improve efficiency; extension systems that

S

Agricultural extension has been the major undertakings of the govemn&g&d{ Ministries of

is pluralistic and market driven*®-3%-31,

Agriculture having a de facto monopoly over the provision of exte @nd advisory services
to farmers*®. Sadly, though, many governments have deci their budgetary allocations
toward agriculture, making the delivery of extension se&@to farmers more difficult*®. The
uneven access to agricultural extension services b@(lholder farmers due to limited public
extension support is, therefore, one ofy factors hampering their potential to
commercialisation. In addition, inada\& access to extension services and appropriate
agricultural information has fu@((qvorsen farmers’ ability to address challenges and

optimize the path to efﬁcie@uctivity”ﬁ.

2.1.6 Approach@xtension Service Delivery

Historical%@iculmral extension services have assisted both rural and urban population to
imp Ve%rming methods and techniques, increase production efficiency and income, and
improve standards of living through a wide range of educational procedures and
programmes>*, It plays an important role in the advancement of innovations and development
in rural areas*. Agricultural extension serves as the motivating force for enhanced
agricultural productivity in many developing countries, and the efficacy of any extension

system in fostering capacity building, technological adoption, and ultimate improvement in
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agricultural output depends on key factors such as the extension delivery approaches, the
governance, capacity, and management structures of extension system. Also, included are the
underlying contextual factors such as the policy environment, market accessibility,

characteristics of beneficiaries and the prevailing weather conditions*-3.

Extension approaches refers to the procedure through which knowledge and skills are
disseminated and/or shared with farmers®®. These approaches include but not %ted to
individual farm visits approach, training and visit approach, farmer field sck@%pproach,
farmer to farmer approach, participatory extension approach, commodi oach, transfer

a
of technology approach, farmer-based extension organ@ information and

communication technology approach, among others®7-%%:60, Q

Q

1. Individual Farm Visit Approach: The individ rm visit was designed to identify
and analyse the major problems affecting a@vidual farmer and to proffer advice on
the best possible actions, and this h sx\& considered critical for effective extension
service delivery and developmeét:;\\Ex ension agents might as well visit an individual
farmer to learn about inn@ farm practices or research conducted by a particular
farmer, relate witl@@nembers of the farm household that might have different
perceptions of g&bms that require different potential solutions, encourage participation
of other egb>s of the family in acquisition and dissemination innovative technologies,
skill@ information*>®162, The approach is especially effective when the extension
ag\ef is required to provide on-the-spot advice during emergencies such as diagnosis of
crop, fish, or animal disease outbreaks at the farm of a particular farmer®. Although
individual farm visit approach is very effective in the establishment of extension-farmer
rapport, trust and confidence building, it is rather capital intensive that required careful
and extensive planning before execution; it is also not effective in reaching out to larger
number of farmers as it was specifically designed for one-on-one contact. In addition,
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extension agent risks arousing resentment among the farmers if a single farmer is
frequently visited®%:63-64,

Training and Visit (T&V) Approach: This was the evolution of extension services. The
T&V system was a donor-driven approach which concentrated on knowledge and
information transmission through a top-bottom, one-size-fit-all, single line of command
approach®’. Regular fortnight training of extension workers and consistent biweekly farm
visits was adopted on the premise that methodological information Qen anced
productivity was deficient among farmers hence the need to equip ers with
contemporary practical, cost effective, high-yielding skills, t@gies, and market
information®>%, The subject matter specialists usually train extenSion workers on modern
yet comparatively cost-effective, easy to practice inn the extension workers thus
advanced the acquired knowledge to farmers_ a, farmers’ group. Thus, among the
advantages of T&V approach were freque tours, constant training of extension
workers, and a touch of competen &9(1 professionalism by extension workers®.

.
However, it was limited by its ﬁs@n nature, rigidity, and financial unsustainability

due to high-cost implicatio,Q%continuous training and management of large number of

personnel involved*@.b

Farmer-to-ia@Extension Approach: This is a complementary approach that
involvesg

thei munities, and provision of training to farmers by farmers®®. The knowledge and

s sharing knowledge of agricultural innovations and technologies within

information delivery are usually from farmers to farmers through lead farmers and/or
farmer instructors which are mostly nominated and named principal, model, master, or
lead farmer based on their agricultural proficiency and productivity, and at times they are
called “farmer promoters” or “farmer trainers” a designation for their advocacy and
training prowess and/or achievement®. Farmer-to-farmer extension approach is built on

the premise that farmers disseminate innovations more efficiently and effectively amongst
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their peers compared to a visiting extension agent. The spread of the innovations is
usually at no/or minimal costs, the degree of trust and confidence among farmers are high,
and there are apparent greater chance of sustainability of adopted innovations and
technologies among farmers®®’%7!, Among the drawbacks of farmer-to-farmer approach is
conflicts of interest where extension agents view farmer-trainers as rival or substitute
instead of complement their services; poor farmer-trainer performance due to lack and/or
inadequate coaching and technical backstopping costs of training farmer-Qle could
result to discontinuance following project termination’?. Q}

Farmer Field Schools Approach: The approach was developed@&O as alternative to

the top-down extension method of Green Revolution which%i to work in situations

where more complex and counter-intuitive proble as pesticide-induced pest
outbreak existed’?. Farmer Field School (FFS) i 101pat0ry approach that involved
teaching, scientific research and develop nd diffusion of innovations based on

adult-learning pragmatic principles® % is approach, a group of 20-25 farmers meet
weekly in a local field setting (ék\'h

compare two plots, one Of&l is the local conventional method while the other is the

guidance of a trained facilitator to observe and

experimental plot, s@mermine which could be considered “best practices” 7>74. The

adopted lea C;\k‘ -doing approach promotes farm-based experimentations, group

organisa d decision-making thereby increasing the likelihood that farmers will
eve@ adopt and adapt the improved practices®”. Farmers with exceptional
performance during the season are trained to assume the role of Farmer-trainers and
offered accredited support like teaching material to serve as facilitator the next farming
season. Although the approach was found effective and efficient in dissemination of
innovative best practices, the costs implication on training the facilitators and

infrastructure procurement, as well as time investments could drastically affect farmers’

commitment’?,
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5.

1.

ii.

Participatory Extension Approach: This involves participatory learning process in
which farmers’ residents in the community or village collectively engage in identification,
prioritising, and analysing problems, as well as making action plans to address the
problems, implementing and monitoring activities through members of village organising
committees’®. The approach assumed that farmers have much indigenous knowledge
regarding food production from years of experience, but their productivity could be much
improved by participatory learning and knowledge sharing>®®?, There have begn & lot of
developments in the use of participatory approach, some of these oc@d more on
problem diagnosis, others are more oriented towards commun@powerment, while
some concentrated on facilitating farmer-led research and e%on. In all the adopted
methods, the design always involves professional ferent fields listening to-,
learning from-, and guide farmers through pr cg@problem solving®"-”’. Some of the
methods deployed in participatory approach e;

Rapid Rural Appraisal (RRA): An efficient method for extracting information and

data from rural communi{éb\and individuals for use by outsiders. It involves

systematic but semi-s@%d activities by multidisciplinary team designed to obtain

information an@ate hypotheses about rural life through the use of interviews,

cross-ch:e]i\@vailable written information/data, direct observations, walks, focus
t

grou@

é@ry useful for familiarization and perhaps ground proofing/confirmation of more

iews among others. RRA has the advantage of being comparatively quick,

\((etailed analyses. However, it lacks precision and its value is heavily dependent on
judgment of outsiders, individuals or groups’®.
Participatory Rural Appraisal (PRA): It is similar to RRA except that the design
enables the community to community participates in the information gathering and
interpretation processes. It has been described as “a family of approaches and

methods that enables rural people to present, share, and analyse their knowledge of
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iii.

1v.

life and conditions to plan and act””. The community is fully involved in providing
information, identifying and analysing problems, priorities, developing solutions,
implement and evaluate impacts of the solutions. The method assists communities
identify the needed skills for controlling their own developmental activities for their
profits using indigenous resources and knowledge. The information is always elicited
by the locals and used by the locals, and the applications include natural resource
management, agricultural development programmes, poverty and soci&@rﬂnes,
health, and food security. The key tenets of a PRA are partici@ﬁ/ 7 teamwork,
flexibility, and triangulation to ensure that information is vali liable®,

Participatory Needs Assessments (PNA): Farm hous@ and communities are
involved and must be fully involved in the ass of the prevailing needs and

constraints, and the accuracy in identifying‘ tl;a%eds, plan, and secure commitment

necessary for implementation depends 01(6 inclusivity of the community residents.

Following a process of participati&&ll interest groups, both formal and informal

organizations would lead t{é‘gﬁn’\ition of priorities and provision basic information

from which communit@%n plans can be prepared.

Participatory h@%‘ing and Evaluation (PME): This is process by which the

commun'ty{% tinually monitors the status of action plan implementation,
e

periodic conducting a participatory evaluation exercise to determine the impact of
%’Q‘[ions implemented. This helps the community to assess the performance, share
results and experiences with others, learn from achievement and mistakes, and
develop capacity for better performance in future. In PME, the communities define
the performance indicators for judging the success or failure of the actions, the lessons
learnt and the overall project impact.

Participatory Learning and Action (PLA): Participatory Learning and Action is

participatory development process in which facilitators, change agents and extension
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staff engage rural communities. This process starts with the collection, exchange and
analysis of local data, and continues through a long distance and intense learning
phase and eventually ends with the proactive community member taking action to
further their own development. The method is presumed to create greater sense of
individualised and collective ownership through active participation, empowerment of
farmer through new skills and knowledge acquisition, and enhancement of self-

decision-making capabilities which are important for sustainable rural der ent.

In participatory extension approaches, extension workers offer prac}%&(ormation and
technical know-how that is convenient in resolving the recognize @ems as identified by
farmers, and prioritised based on their hierarchy of need@rmers’ involvement in the
identification of their needs and constraints necessi%@:tual sense of possession and
responsibility, which eventually motivates theé’bﬁ:rs to form community extension
organization geared towards harnessing I@urces for community-based solutions. It
therefore demands that extension worh&hould possess good analytical, pedagogical, and

facilitation of skills to assist fam@f&he implementation of the action plans®’.

6. Commodity-Base@ach: The approach focuses on a single crop or an aspect of
farming, and,1i 'g&serally addresses everything from extension and research to input
supply, mar \g and prices to increase production in the selected crop®!. The production
sche@ vertically combined from the contribution source to the knowledge acceptance
a&elling of the harvest®. Farmers produce a particular amount and value of a crop,
livestock, or livestock products, and trade with the firm to which they are affiliated. In
response, the firm delivers inputs, credit and information amenities, excellent supervision,
and marketing facilities. For sustainability, enhanced and mutual flow of information
between administration, extension workers, and farmers must be established which serve
as a lifeline for creating profitable association that would be valuable and beneficial to all
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stakeholders®®®!, Commodity-based extension is sometimes referred to as contracted
farming and its benefits comprise great earnings from specialised crops or livestock,
improved farmers’ revenue, enhanced practical and decision-making abilities, and
reduced fears and worries due to the availability of standby off-takers. It also offers small
and intermediate farmers the opportunity to ambitious and lucrative markets to farm
resources (inputs and outputs of all kinds), skills, and professional guidance®*2. However,
the planning is often controlled by the commodity organizations whose iant might
not match farmers’. In addition, the approach typically does not provide support to other
aspects of farming outside their scope®!. 0

Cost-Sharing Approach: The approach was introduced in a% stabilize the source(s)
of financing agricultural technology transfer for i d and expanded extension

where all the stakeholders partake in th rall extension activities. Cost-sharing

activities and geared toward a more ﬂextiﬁb@lurahstlc demand-driven strategy
extension is believed to foster pr1vate o rative initiatives, and encourage co-operative
ventures by farmers, enhance t @-or ination of public-private extension services and
increase private sector paﬁ& tlon in extension and/or full privatisation of the public
extension systems’g@)nents of the approach assumed that cost-sharing with local
people (who @ave the means to pay the full cost) will promote a programme that is
more lik g‘ﬂteet local situations and make extension agents more accountable to local
farn@hs purpose is to provide advice and information to facilitate farmers' self-
improvement®384,

Transfer of Technology Approach (TOT): The approach depends greatly on direct
perception of knowledge transmissions, such as the transfer of modern innovations and
information produced by experts, scientists, and other specialists, and conveyed to

farmers by agricultural extension workers to enhance productivity through a top-down

information dissemination mechanism®®. The approach was considered on the supposition
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that farmers are void of practical understanding for growing yield, therefore the answer
was to offer them up-to-date practical innovative information. TOT was later developed
to include response schemes with farmers and scientists allowing extension workers
deliver responses and feedbacks to the investigative teams on the requirements of the
farmers ensuring the resolutions of particular issues and challenges as demanded by**82.
Transfer of technology still remains popular among the smallholder farmers in developing
countries®>86:87, Q

Farmer-Based Extension Organisations: This is a demand-driven extgnsiOon'system that
is directed, operated, and financed by farmers themselves, and ly operated under
different management structures and with different sources nancial support®®. The
extension approach is majorly practiced among la , commercial farmers with
better leadership and organisational structure 1t)%Qtechnical skills, as well as strong
economic powers. It is dominant in devel@ nations where farmers with organised
associations institute and run extensi ﬁdas in agriculture to attend to the desires of

.

the participating farmers, and t@% rs of these associations, and not the government,
control the functioning @f{&zﬁtension scheme. However, participants may pay part of
the cost of extensi@rammes and the government sources provides the matching

support383, @cess in this approach requires a high level of trust and confidence

among tﬁl ers since group members are the ones involved in its management.

2.1.'7\&ﬁcultural Extension in Nigeria

In Nigeria, agriculture is the largest livelihood portfolio among rural dwellers, contributing an

average of 24% to national Gross Domestic Products (GDP) over the past decades and

employs about 36% of the nation’s population, a feat which ranked the sector as the largest

employer of labour in the country®®. The role of agricultural extension in developing nations

cannot be overemphasized as farmers depend on extension services for technical advice and
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timely information. Agricultural extension has been the vanguard in the delivery of adequate
information to farmers for increased productivity, and the efficiency with which these
knowledge and practices are conveyed to farmers to a large extent determines the level of

agricultural productivity®®%,

The history of agricultural extension in Nigeria is interconnected with the general
development of agriculture, and the reason is that extension is concerned with all.&ects of
agricultural productivity®!. During the pre-colonial era by the British, consci«@%ﬂs were
made in selection, introduction and teaching of practices involved in t%geﬂction of good
varieties of crops and breeds of animals. Farmers selected the be @s for multiplication,
from which the seedlings are being transplanted to their farm 'i%arly, farmers introduce to
their farms improved seeds and animals from their &uring communities and trans-
Saharan traders from neighbouring countries®?. Tg%ers themselves experimented upon

and projected their production methodologﬁ\@out the assistance of formally designated

extension agents. . %
S

Traditional farming practice %%largely through apprenticeship. Families have taught
succeeding generation@oduction, animal husbandry, and soil management through
observation and pa@ation by learners. Neighbours and friends shared new knowledge of
improved fg(pkzticesgl. During the colonial era by the British, some agricultural
develop@%initiatives were undertaken with the purpose of increasing production. The first
step %{to establish the Department of Botanical Research in 1893 with its headquarters at
Olokomeji in the former western Nigeria and its responsibilities included conducting research

in both agriculture and forestry®!%3.

In 1905, the British Cotton Growers Association acquired 10.35 square kilometres of land at

the site now called Moor Plantation, Ibadan for growing cotton to feed the British textile
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mills. In 1910, Moor Plantation, Ibadan became the headquarters of the Department of
Agriculture in Southern Nigeria, while the Department of Agriculture was established in the
North in 1912. In 1921, a unified Department of Agriculture was formed in Nigeria, after the
amalgamation of the North and the South. The major policy of the central Department of
Agriculture was to increase production of export crops for the British market, which was
ready to absorb it for its industrial growth. Extension activities were therefore directed

towards increasing efficiency in crop production and marketing. Regulations VQ de to

set and enforce standards in export crops production®!-94%, <
The colonial government also established some agricultural develo schemes to upgrade

the skills of farmers and to produce agricultural commodit@lc as the establishment of
Kware irrigation scheme in 1926 which was situated 25.7 ometres north of Sokoto town.
Its purposes were to increase rice yields and prov%’éperimental data on production under
severe drought during dry season and ﬂo@%ring the rains. The scheme started with
1000 acres or 405 hectares involving 8®€rmers with farms situated along the riverbanks.
The colonial period also witnesse@(eg\stablishment of the Niger Agricultural project in 1949
with the aim of producin @nut as export and guinea-corn for local consumption. It was
also to relieve world é shortage, demonstrate better farming techniques and increase

productivity of@igb%‘é’ agriculture. The project was sited near Mokwa at an area, which is

suitable foanized food crop production®!-2697,
0

Q
The p}ﬁcolonial agricultural extension in Nigeria can be categorized into two major groups:
(1) government-organised agricultural programmes; and (2) extension programmes organized
and sponsored by private agencies; the first group constitutes the more extensive of the two.
Government organised agricultural extension include the National Accelerated Food
Production Project (NAFPP) which was introduced in 1972, Agricultural Development
Projects, ADP (alongside the ADPs, faculties of agriculture in some Nigerian universities as
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well as the three universities of agriculture also offer some extension services, especially to
their immediate host communities) (1975), the Accelerated Development Area Project, ADAP
(1982), and Multi-State Agricultural Development Projects, MSADP (1986). Other
programmes were the Operation Feed the Nation Programme, OFN (1976), the River Basin
Development Authority, RBDA (1973), the Green Revolution Programme, GRP (1980), the
Directorate of Food, Roads and Rural Infrastructure, DFRRI (1986), the National Directorate
of Employment, NDE (1986), the Nigeria Agricultural Insurance Scheme, NAIQ9 ) and
the National Fadama Development Project, NFDP (1992). In recent year e Poverty

Alleviation Programme, PAP (2000), and National Econo@powerment and

Development Strategy, NEEDS#>-98:9%,100, %

Specifically, the National Special Programme for Foo @Jrity, NSPFS was launched in
March 2003. Some private agencies have embarke@%gricultural extension services largely
towards a specific clientele system of thei\\@%. Some of the agencies are; the Nigerian
Tobacco Company (NTC) (now Britis% erican Tobacco Nigeria [BATN]), oil companies
such as Shell Petroleum Devel@\gg Company, and religious organizations such as the
Catholic and the Anglican @es. Some Non-governmental organizations (NGOs) such as
the Leventis Found tiog also operate some extension services. Many international
S

[ ]
organisations Qa\g\b

developm Nigeria for decades. Notable among these are the World Bank, International

involved in agricultural extension, agricultural and rural

FuncT\f& Agricultural Development, IFAD, United States Agency for International
Development, USAID, Technical Centre for Agricultural and Rural Cooperation ACPECCTA,
and Food and Agriculture Organisation, (FAO) of the United Nations. Some NGOs also
provide extension services as part of their mandate. Most NGOs adopt precision targeting of
the most vulnerable poor and have been active all over Nigeria!0:102.103,104,105106 " priyate

processing and marketing companies are also a vital part of the extension matrix in Nigeria.
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In their heydays, the Nigerian textile companies and the Nigerian Tobacco Company had very
robust out-grower programmes that they supported farmers with credit, inputs, and advisory

services’!.
2.1.8 Agricultural Extension and Modern Agriculture in Nigeria

The Agricultural Transformation Agenda (ATA), a five-year strategy initiated in 2011 to
revitalise the Nation’s agriculture, was essentially a modernisation of agricultuQ%*ansion
service delivery systems with the goals to bolster agricultural productiit duce food
import dependency, and fully liberalise government administere(@{&s supply thereby
transform Nigeria’s agriculture from mere traditional practice to @ss enterprise!?”1%8, The
value-chain approach adopted promises to lift agri activities beyond primary

production to embrace significant investment i]iQorage, processing, services and

®%

Coming during a period of serious qa@ economic stress, there was a shift of emphasis

marketing 01199,

from public services to favour ;()u@private partnership, and free-market operations. The

policy claims to be sensiti\@le needs of the most vulnerable farmers as structures were

107

set in place for to captiue/their peculiar needs'’’. For instance, the Growth Enhancement
%n

Support Schem@

other inputs @resource poor farmers. The strategy to achieve this was the e-wallet system, a

ed to deliver subsidized farm inputs including fertilizers, seeds and

rest t&d Federal fertiliser subsidy under the Growth Enhancement Support Scheme
(GESS) that coordinated fertiliser procurement with private companies selling subsidised
inputs directly to farmers resulting to an estimated 12 to 14 million farmers benefiting from
fertiliser subsidies over five years'”!!°. The consequent increase in average fertilizer usage

and farm revenues generated demonstrated that timely and adequate inputs provision
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(including adequate funding and staffing) can be tightly linked with agricultural extension

success! 08111

Another key component of ATA was the Nigeria Incentive-based Risk-sharing System for
Agricultural Lending. This strategy was designed to make agricultural credit more accessible
to all players in the agricultural value chain and attractive to the lenders by considerably
reducing the risk associated with lending for agricultural production. The ATA wa%tained
and gave rise to the Agricultural Promotion Policy in 2016. Agricultural ProPolicy of
2016 was produced based on the review of the Agricultural Transfor%gh‘{genda (ATA).
The review noted that ATA did not sufficiently address the critica @nges of agricultural
extension. APP identified the main challenge of extension a@a%sence of coordination of

extension activities at the federal level, since agricultu@nsion function has been vested

in the states®!-9%10L111 66

Functions of agricultural extension can %ided in three major ways. The first is the
public sector or supply-driven exté%i}‘! here the government takes full responsibility.
Second is the NGO extensiqn«%\ provides philanthropic outreach to a limited number of
clienteles by donor ag@nd other private NGOs. The third extension approach is the
private or demm@en extension where manufacturers, marketing firms, and other
commercial 12@ provide extension functions. In many developing countries the private
sector-l%@ension model (both non-profit and for profit) is expanding because of shrinking
goveh(ent funding for extension. The consensus, however, is that the resource-poor farmers
are too poor to participate in the private sector led extension and must be supported by public

funding®!-112,

2.1.9 The Concept of Digitalisation
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Digitalisation is the use of digital technologies to transform information (or business models)
into digital format to enhance value addition and revenue accruement opportunities. It
involves the process of moving from analogue to digital computation and transmission for
ease of operationalisation. The result digitalisation is evinced in the representation of an
image, object, document, sound, or signal obtained through generation of series of numbers
that describes a discreet set called digital images®>%3. Expounding the concept further,
Gupta®*averred that digitalisation refers to improving and/or enabling processes EQV aging
on digital technologies and digitized data to promote business tran@/ ion. Thus,
digitalisation improves an existing business process or processes, in@x productivity, and
promotes efficiency while reducing costs of production; this is ¢ through the creation of

new value-producing opportunities that transform the w Qpanies and business owners

interact with their clients, and vice versa. ; ,bQ

Although digitalisation has been in exista@fbembryonic form) in the early nineteenth
century, the advent of personal computﬁ\& internet in late twentieth century made it gained
popularity and traction among @(e% around the globe. Technological advancement has
made possible the conversi%@ifferent forms of information such as audio, video, text, and
images into digital Qwith attributes that enhanced understanding. The process of
digitalisation @r revolutionised modern commercial and communication systems
with its p d effects felt on every facet of our modern societies®>!!>!14, The profound
impeb& digitalisation in modern societies hinges on the ways in which many domains of
our socio-cultural and socio-economic lives are structured around digital communication and

the infrastructures associated with digitalisation®.

Interestingly, digitalisation is increasingly pervading the nooks and crannies of our modern
society via smart personal devices and hyper-connectivity brought about internet. This has
created new phenomenon of urban “spamming” which exposes both urban dwellers and rural
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to arrays of commercial advertisements and other forms of digital contents, and the
implication is evinced in the perceived link between digitalisation and ecological, economic,
and social sustainability which has serve as a guide to various stakeholders and policy-
makers’ decisions®®!!°, It is thus agreed that digitalisation is of critical importance not only to
ecological sustainability, but the three main pillars of development, namely economic
development, social inclusion, and environmental protection®®!'6, It is noteworthy that
digitalisation has removed the necessity for colocation through interconnectiQ capacity

enhancement that extend economic activities beyond a fixed location, while Itaneously

intensifying the variety and volume of activities at a given point ir@ﬂ? The benefits of

i. It enhances the transformation towards a n@bust and sustainable circular

economy; b’b

ii. It aids in the closure of material ny providing accurate information on the

digitalisation are numerous, and among these benefits are;

availability, accessibility, locat'ﬁ&nd products condition for acquisition;

iii. It enables efficient prod@p cessing in companies, minimise wastage, promotes
longer shelve life fo@:cts, and minimises the transaction costs;

iv. It helps in closing-loops, bridging the material gaps, and narrowing the loop created
by losse{;v}ﬁ

v. It p&és awareness of knowledge that lies beyond the traditional boundaries of

reased resource allocation and technical efficiency;

information by bringing together collaborative groups in ways that contribute to both
the development and delivery of additional values;

vi. It reduces cost of production/transaction by granting access to strategies that are cost-
effective, while promoting dexterity and insight into future directions; and

vii. It promotes success based on enhanced agility and capability to adapt to clienteles,

taking cognisance of their economic, social, cultural, and geographic differences.
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The utilisation of digitalised technologies for virtualisation of processes, products and
services by stakeholders have been highlighted to create major opportunities in the
transformation of business models and the increased application of digitalisation in
agricultural sector play a crucial role in enhancement of agricultural productivity, food

security and sustainability, if its potentials are diligently harnessed'!®!1%:120,

2.1.10 Digital Agricultural Extension \

Agricultural extension and advisory services are the critical conduits li\Q/@rmers and
farmer-based organisations with other key stakeholders such as gov@ agencies, private
sectors, research institutes, and non-governmental organisation%Os) along agricultural
value chain. The desire to overcome spatial constraints ciently disseminate current
relevant information to a wider audience at relativelySlow costs has resulted in a paradigm
shift in extension delivery system resulting in n of digital technologies with plethora
redefinition of extension methods i nted through a variety of institutional
arrangements involving state instiéﬁib\'s, private agencies, farmers’ organizations and

farming communities'?!. Aé
N\

Digitalisation can be d@%s the use of digital technologies and data, as well as to the
interconnectio@lts in new activities or changes to existing activities!??. The current
digital techr@gies include the following: mobile data networks (4G and 5G, for example);
mob%gyment and financial products; the Internet of things (IoT); block-chain; artificial
intelligence (Al); and big data analytics and cloud computing'?’. Digitalisation of agricultural
extension will therefore foster the ability of farmers to participate in and benefit from
information and knowledge that can fuel adoption of innovative practices, problem solving
and farm management skills, as well as enhance farmers’ dynamic engagement in agricultural

value chain with resultant increase in farm productivity and profitability. Digitalization of

61



agricultural will thus provide technical optimiation of agricultural production systems, value

chains and food systems!?+125:126,

Digital agricultural extension (sometime referred to as ICT extension services) can be
described as the design, development, and use of digital technologies and innovations in an
increasing ubiquitous trend in the entire agricultural value-chain!?”!28, It encompasses a range
of phenomenal technologies that include sensors, robotics, digital communicag& tools,
block-chains, computational decision and analytical tools, system integra iquitous
connectivity, artificial intelligence, machine learning, internet o%gg!{ cloud-based
technologies, among others; with demonstrable potentials to dra lly change the way
knowledge is accessed, processed, communicated, and uti %ereby delivering a step
change in farm management efficiency, productivity a %Qalnablhty at the farm level and

across the value chain!2%-130:131,

’b

Digital extension is an extension system t }\Q bles extension workers reach out to farmers
using a more efficient alternatives t(é;\rr itional extension system through platforms like
SMS, Interactive Voice Re @se (IVR), downloadable applications, Unstructured
Supplementary Serv1ce% SSD) and mobile web and services that would duplicate and
disseminate differe&hnologies to accommodate larger clientele given the wide array of
mobile devi SQmGng the targeted audience with intent of enhancing farmers’ productivity,
proﬁtab@nd global competitiveness'*?. Reiterating the potentials of digital agricultural
exterm, it has been posited that it will engender systems of higher productivity, that are
safe, anticipatory and adaptable to the consequences of climate change, offer greater food
security, profitability and sustainability among all cadre of farmers. For farmers, digital
applications will provide decision-making capabilities that were previously not possible,

potentially leading to radical changes in farm management'*3,
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In addition, digital agricultural extension is described as agricultural revolution that involves
digitalising the entire agricultural production processes and its supply chain through remotely
gathering, saving, reviewing, and exchanging of agricultural- and related data for optimum
activities across the entire food production and supply chains using software and other
innovative technological resources at the three main stages of decision-making (pre-farming,
on-farm, and after-farming -supply value chain) based on available data to improve food
production, processing, storage, distribution, and consumption!*. Farmers can ony igital
extension services before, during and after farming through decision su;@/ stems that
heavily rely on digital technologies to manage and control all asp@f food production,
processing, and storage to improve production sustainabilityl33’13$0rdingly, digitalisation

of agricultural extension can, in; Q

i.  The pre-farming stage helps farmers to pl%’biect seedlings and other agricultural
inputs, choose a farming approach, an@he appropriate technologies;

ii.  The on-farm stage enables farma\q'%use the proper amount of farm inputs, fertilizer,
and other resources to imp@é?arming output sustainability by adopting appropriate
digital technologies s&a drip irrigation, hydroponics, and urban farming, that are
now possible. The“suppositions are premised on the fact that growth, stability, and

.
performa@a ected by a farm’s topology, environmental factors, and morphology;
and ﬂb@‘agricultural soils exhibit spatial variability in properties, landscape features,
\{cggtresses, and crop yield'3>.

iii.  The after-farming stage enables farmers identify and manage economic matrices using
digital tools to analyse farm significant productivity through input-output rationalisation,
and create an economy based on reconstruction, optimisation and resource-saving

process, facilitated by digital technologies to achieve non-waste production and
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consumption, sustainable economic growth, and socio-economic and environmental

efficiency 36137,

Since the major agricultural production activities takes place in the rural communities, digital
agricultural extension can facilitate dissemination of new knowledge from researchers and
research institutions to small-scale farmers in a rural area while receiving feedback from the
same to improve productivity, efficiency, and farmers’ outlook towards farming difficulties
thereby serving as a political and organisational instrument for facilitat@gocial and
economic development'*. The problems of inadequate extension pe@rgl,/technical and
logistic problems, difficulties accessing remotely located farms ca medied through the
adoption of digital extension services to provide quality, @g effective, and automated
electronic extension support to all categories of farmers, Setwvices that are timely, independent,
and complimentary such as good agricultural pr%’iés (GAP), weather advisory services,
connection to buyers/off-takers, and acces@rgble Agricultural inputs (seeds, pesticides,
and fertilizer), through USSD codes, Sb\@alls, smart mobile phone apps, radio/TVs, videos,
and the Internet can be effectiv%ga efficiently rendered to farmers irrespective of their

locations, farm size, socio-ﬁ@ﬁc status and/or political affiliation'3?,

2.1.11 Digital Cog@gicaﬁon Agricultural Extension

C

In today's d@mic agricultural landscape, digital communication stands as a transformative
forc%@icultural extension. By harnessing the power of technology, agricultural extension
services can reach farmers more effectively, disseminate timely information, and facilitate
interactive engagement. Digital communication has the potential to revolutionise agricultural
extension, empowering farmers with access to knowledge, resources, and support necessary

for sustainable farming practices and improved livelihoods!?%!3%140,
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Digital communication in agricultural extension refers to the use of digital technologies and
platforms to facilitate the exchange of information, knowledge, and resources between
agricultural extension services, farmers, agribusinesses, researchers, and other stakeholders in
the agricultural sector. It encompasses various digital tools and channels, including but not
limited to mobile applications, SMS platforms, social media, websites, radio, television, and
interactive voice response systems. At its core, digital communication in agricultural
extension aims to bridge the gap between information providers and recipients, IQra ing on
technology to overcome traditional barriers such as distance, time, and resolirce*eénstraints. It
enables timely and targeted dissemination of agricultural informatio@hsion services, and
advisory support to farmers, thereby empowering them to me@lformed decisions and

improve their farming practices'?%14, Q

One key aspect of digital communication in agr@ﬂl extension is its ability to reach a
wide and diverse audience, including sm farmers in remote rural areas who may
have limited access to conventional e\ ion services*. By leveraging mobile phones and
other digital devices, extension a%*g?s can deliver tailored content and interactive learning
experiences directly to f{@%‘ fingertips, regardless of their geographical location.
Furthermore, digital Qmunicaﬁon facilitates two-way interaction and feedback
mechanisms, a@f rmers to engage with extension agents, experts, and fellow farmers,
share thei@@eriences, ask questions, and seek clarification on agricultural issues. This
inter?&{i/%approach fosters a sense of community and collaboration, enabling knowledge

sharing and peer learning among farmers*>14!,

Overall, digital communication in agricultural extension plays a crucial role in promoting
sustainable agricultural development, enhancing productivity, resilience, and livelihoods in

farming communities. It represents a paradigm shift in extension service delivery, harnessing
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the power of technology to democratise access to agricultural information and empower

farmers to thrive in an increasingly complex and interconnected world!#2143144,

2.1.12 Importance of Digital Communication in Modern Agriculture

Digital communication has become increasingly vital in modern agriculture due to its

transformative impact on various aspects of the agricultural sector. Several studies have

shown the importance stems from the following benefits: Q\

ii.

iii.

1v.

Timely and Targeted Information Dissemination: Digital c&n i¢ation enables

agricultural extension services to rapidly disseminate rele @ormation, including
weather forecasts, market prices, pest and diseas@e%, and best agricultural
practices. This timely access to information em@srs farmers to make informed
decisions, adapt their farming practices, an igate risks.

Enhanced Farmer Education an ig%g: Digital platforms offer interactive and
engaging educational resourcp@ as videos, tutorials, and online courses, which
can be accessed anytime &%@D\anywhere. These resources provide farmers with
valuable knowledge 2 ills to improve their agricultural productivity, sustainability,
and resilience t&\ate change.

[ ]
Improv(d%&rt sion Service Delivery: Digital communication facilitates the

deliv%; of extension services in a more cost-effective and efficient manner.

\;&Ension agents can use mobile applications, SMS platforms, and social media to

reach a larger audience of farmers, provide personalized advisory support, and track
the impact of their interventions in real-time.

Access to Market Information and Value-Added Services: Digital platforms
connect farmers to market information, buyers, and agribusinesses, enabling them to

access better prices for their produce and engage in value-added activities such as
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processing and marketing. E-commerce platforms and mobile payment systems
further streamline transactions and financial inclusion in rural areas.

v.  Empowerment of Smallholder Farmers: Digital communication levels the playing
field for smallholder farmers, who often lack access to traditional extension services
and market information. By leveraging mobile phones and other digital devices,
smallholder farmers can access extension services, financial services, and market
opportunities, improving their livelihoods and economic prospects. Q

vi.  Data-driven Decision Making: Digital communication generates vaSt“amounts of
data on agricultural practices, market trends, and socio-ic indicators. By
analysing this data using advanced analytics and artiﬁch%elligence, stakeholders

can gain valuable insights into emerging trends,@ areas for intervention, and

optimize resource allocation for maximum :ﬁ‘%Q

Thus, digital communication is essential f@m agriculture as it enhances information
dissemination, education, service duﬁt{%és market access, empowerment, and decision-
making processes, ultimately co@é&ng to sustainable agricultural development and food
2.1.13 The Role.a(&tal Communication in Agricultural Extension

C

The role of@ital communication in agricultural extension is multifaceted and pivotal in

Security129,140,143,145,143

drivm{}gﬁtive change across the agricultural sector. It plays a crucial role in bridging the
gap between agricultural experts, extension agents, and farmers, facilitating the exchange of

information, knowledge, and resources!4%147148 Some key aspects of its role include;

i.  Facilitating Information Dissemination: Digital communication enables agricultural
extension services to disseminate relevant information to farmers in a timely and

targeted manner. This includes updates on weather forecasts, market prices, pest and
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disease outbreaks, agronomic practices, and government policies. By providing access
to accurate and up-to-date information, digital platforms empower farmers to make
informed decisions and adapt their farming practices accordingly.

Enhancing Farmer Education and Training: Digital communication offers various
educational resources and training materials that farmers can access remotely. These
resources may include videos, tutorials, webinars, and online courses covering a wide
range of topics such as crop cultivation, livestock management, soil thy» water
conservation, and climate-smart agriculture. By improving farmers' kirewledge and
skills, digital platforms contribute to increased producti@&ustainability, and
resilience in agriculture. %

Improving Extension Service Delivery: Digita unication enables extension
agents to reach a larger audience of fB ore efficiently. Through mobile

applications, SMS platforms, social méB and other digital channels, extension

services can provide personalised %ory support, answer farmers' queries, and offer

]
technical assistance. This fa@ etter engagement between farmers and extension

agents, leading to more&tive extension service delivery and positive outcomes for

agricultural dev@m

Enablin@er Feedback and Interaction: Digital communication platforms

facﬂm&

%’deack, discussions, and knowledge sharing. Farmers can provide input on their

o-way communication between farmers and extension services, allowing

needs, challenges, and experiences, while extension services can gather data on
farmer preferences, practices, and outcomes. This feedback loop helps improve the
relevance and effectiveness of extension interventions, ensuring they address the real

needs of farmers on the ground.
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In essence, the role of digital communication in agricultural extension is instrumental in
empowering farmers, enhancing their capacity, and driving sustainable agricultural
development. When digital technologies are leveraged by stakeholders in the agricultural
sector, extension service delivery would reach more farmers, deliver better-quality

information and services, and foster greater collaboration and innovation in the agricultural

S\

2.1.14 Tools and Technologies for Digital Communication in Agrlcultural@ sion

Sect0r129,143

i.  Mobile Applications: Mobile applications provide farmer@access to a wide
range of information and services directly on their smart@s or tablets. They offer
real-time interactive features on weather updat et prices, pest and disease
identification and personalised advisory serv %@ﬂored to specific crop and region.
Farmers can also use mobile apps to acc ining materials, connect with extension
agents, and participate in online 0 s or webinars. Examples include Agrikore,
Farm rowdy, Verdant, Agroc_]%éx ello Tractor, and Probity farm apps for farm
management, real- tlmeQ%port and pest detection among other services. Mobile
applications en%gfarmers by putting valuable resources and expertise at their
ﬁngertips,ﬂ@{ ess of their location or access to traditional extension services’!.

il. -6 Service (SMS) Platforms: SMS platforms are widely used for digital
@ nication in agricultural extension, particularly in regions where smartphone
enetratlon is low. These platforms enable extension services to send text messages
containing timely and relevant information directly to farmers' mobile phones.
Messages may include updates on weather forecasts, market prices, modern
agricultural tips, and government programmes and policies. Farmers can also
subscribe to receive personalized SMS alerts based on their crops and location. SMS
platforms are cost-effective, scalable, and accessible even on basic mobile phones,
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making them an effective tool for reaching a large audience of farmers, including
those in remote and marginalized communities®"-!#.

Social Media Platforms: Social media platforms play a crucial role in digital
communication in agricultural extension by providing a space for farmers, extension
services, researchers, and agribusinesses to connect, share information, and engage in
discussions. Platforms like Facebook, Twitter (X), Telegram, WhatsApp, Quora and
Instagram allow extension services to disseminate educational contQ promote
events, and facilitate peer-to-peer learning among farmers. Farmeﬁclgoin groups
and communities related to agriculture, where they ca@fx questions, share
experiences, and access resources shared by experts and féllow farmers. Social media
platforms also offer interactive features such as@geaming, polls, and surveys,
enabling real-time engagement and feedba, k@iﬁcally, social media enhances the
reach, visibility, and effectiveness of a ral extension efforts by leveraging the
power of online networking and ¢ Qﬁorationl”’”o.

XS

Web-based Platforms an{@&)ﬁes: Web-based platforms and websites serve as
centralised hubs for acc@g a wide range of agricultural information, resources, and
services. These@ns host educational materials, articles, videos, and interactive
tools co ﬁ\f&arious aspects of agriculture, from crop production to marketing
strate%ggricultural extension services often maintain their websites where farmers
%rénd information on upcoming events, training programs, advisory services, and
government schemes. In addition, web-based platforms may feature discussion
forums, chat support, and online communities where farmers can interact with
extension agents, experts, and fellow farmers. By offering a user-friendly interface
and accessible content, web-based platforms empower farmers to access valuable

resources and support for improving their agricultural practices and livelihoods’'.
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Interactive Voice Response (IVR) Systems: Interactive voice response (IVR)
systems are automated telephone systems that enable farmers to access information
and services using voice commands or keypad inputs. IVR systems provide farmers
with pre-recorded messages on various topics such as crop cultivation, pest
management, market prices, and weather forecasts. Farmers can navigate through
menu options to select the information from their platform of interest or request a call
back from an extension agent for personalized assistance. IVR teths are
particularly useful in areas where literacy rates are low or access thrr}Qphones and
internet connectivity is limited. By leveraging basic mobi ’%nes, IVR systems
ensure that agricultural extension services reach a wide a@e of farmers, including
those in remote and underserved communities'>!. Q

Radio and Television Programmes: T esy@traditional yet effective tools for
digital communication in agricultural ex n, reaching millions of farmers in rural
and urban areas. These programs x@: a wide range of agricultural topics, including

.

crop cultivation, livestO(@anagement, post-harvest handling, and market
information. They fcaﬂkgfnterviews with experts, success stories from farmers,
practical tips, a@% call-in segments where farmers can ask questions and seek
advice. a@d television programmes such as Agbelere and Farmers’ Forum by
Dianﬁir‘(/l, Food Today by NTA Ibadan FM, and Ere Agbe by Amuludun FM, are
%fgible to farmers who may not have access to the internet or smartphones, making
them inclusive communication channels for reaching diverse audiences. In addition,
these programmes often incorporate entertainment elements such as music, drama,
and storytelling to engage and educate listeners and viewers, making agricultural
information more engaging and memorable®’.

Geographic Information Systems (GIS) and Remote Sensing: GIS and Remote

Sensing technologies play a crucial role in digital communication in agricultural
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extension by providing valuable insights into land use, soil health, crop health, and
environmental conditions. GIS platforms allow extension services to analyse spatial
data and create interactive maps that visualize agricultural landscapes, identify areas
of productivity and vulnerability, and plan interventions accordingly’!. Remote
sensing technologies, such as satellite imagery and drones, provide high-resolution
data on crop growth, pest infestations, and natural disasters, enabling timely
monitoring and response measures. Extension services can use GIS€and remote
sensing data to assess the impact of agricultural practices, predict crdp”yields, and
recommend adaptive measures to farmers. When these tec@es are adequately
harnessed by stakeholders in the agricultural sectors%agricultural extension
services delivery, it can improve decision-maki@gurce allocation, sustainable
land management practices, and ultimat%,s%nce agricultural productivity and
O
N
2.1.15 Challenges and Barriers-\ Implementing Digital Communication in
&
R
N\

i.  Access to Techn@nd Digital Literacy: One of the primary challenges in

resilience’’!.
Agricultural Extension

implementing s}%kl communication in agricultural extension is the unequal access to
technol«gﬁnﬂ varying levels of digital literacy among farmers. Many farmers,
esp %f those in rural and marginalized communities, may lack access to smartphones,
&(puters, or reliable internet connectivity. In addition, several studies have shown great
disparities in digital literacy levels among farmers, with some individuals having limited
knowledge and skills in efficient use of digital tools'>2. Addressing this challenge
requires investments in infrastructure, such as expanding internet coverage and providing

affordable access to digital devices, as well as initiatives to improve digital literacy
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through training programmes and user-friendly interfaces tailored to the needs of
farmers!>.
Poor Rural Connectivity: Connectivity issues, such as poor network coverage and slow
internet speeds, pose significant barriers to digital communication among agrarian rural
communities. Farmers may experience frequent disruptions in internet connectivity,
hindering their ability to access online resources, participate in virtual training sessions,
or engage in real-time communication with extension services. The poor CQC ity is
often exacerbated by inaccessible terrain inadequate infrastructure, ~dnd limited
investment in rural telecommunications!>2134, 0&
Language and Cultural Barriers: Language and cultural di y present challenges in
effectively communicating agricultural information digital platforms. Cultural
factors such as beliefs, norms, and trad'tiqx&%ractices may influence farmers'
receptiveness to digital communication a ption of new technologies. Extension
agents should take into cognisance ¢ % sensitivities and preferences when designing
.
digital interventions, incorporati \{oca knowledge and engaging community leaders as
trusted intermediaries tosf: e acceptance and adoption'>>16,
Sustainability an@ntenance of Digital Platforms: The sustainability and
maintenanc °®tal platforms for agricultural extension pose significant challenges,
particul@ resource-constrained environments. Developing and maintaining digital
la® require ongoing investments in infrastructure, software development, content
creation, and technical support. Without adequate funding and institutional support,
digital platforms may become outdated, inaccessible, or unreliable over time,
undermining their effectiveness in supporting agricultural extension efforts. In order to
mitigate this barrier, sustainable funding models, public-private partnerships, and
community-based approaches should be explored to ensure the long-term viability and

impact of digital communication initiatives in agriculture!>»157. Also, there should be
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capacity building initiatives targeted at empowering local stakeholders, including
extension agents, farmers, and technology providers, with the skills and resources
necessary to manage and maintain digital platforms effectively, ensuring their continued
relevance and usefulness in serving the needs of the agricultural community!4°.

v.  Privacy and Data Security Concerns: Privacy concerns can make hesitate to share
personal information or engage in online transactions if they are unsure about safety of
their personal information. Moreover, the collection and storage of sensitiVQri Itural
data, such as farm location, production records, and financial informaQn/, ise privacy
concerns about potential abuse or unauthorised access. To al@ fears of farmers,
extension agents must adhere to strict data protection polic@d security protocols to
safeguard farmers' privacy and confidentiality. Th@ involve implementation of
encryption policies, obtaining informed cons nl,@hta collection, and providing clear
information about data usage and rlghts to fi s. Establishing trust and transparency in
data handling practices is essentﬁ he promotion of farmers’ confidence and

engagement in digital commun c@;&n d data sharing in the agricultural sector!>®.

2.1.16 Digital Commumc@q&gncultural Extension and Current Realities

Nigeria has emengv&long the top leaders in digitalisation in Africa and the adoption of
innovative %&L&chnologies have enabled smallholder, who constitute about 88% of the
farming@%lation in Nigeria farmers, access a range of opportunities to improve their
prodkﬁ‘ity and enjoy several advantages such as reduction in travel times, cost reduction in
business transactions; increased synergy through stronger farmer-to-farmer networks and
interconnectivity; timely access to market and farming information; increased adaptability to
situational changes; greater farm leverage with input vendors, off-takers; and

transport/haulage providers!3%160:161,

However, in spite of the huge potentials, digital
extension in Nigeria still grapples with challenges like inadequate access to capital, poor
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quality infrastructure, low internet connectivity, unstable power supply, among others. The

current realities of digital extension in Nigeria can be assessed as follow;

Attitudes towards Agricultural Entrepreneurship: The proliferation of entrepreneur in
Nigeria has been associated with the desire to generate additional income, as well as high
level of unemployment among the teeming graduates'é>. However, negative perception
that agriculture cannot suffice as a primary career, due in part to lack of suc@l role
model, and exacerbated high poverty rate that forced the youth to search f@fer” long-

term and sustainable career options in sectors other than agric%&ﬁesearch have

shown that many graduates prefer to work for big companies%@l of start-ups due to

lower pay scale!6%164, Q

Level of Research Synergy between University n@her Institution: Poor synergy
between universities (which conducts about tv@ d of agricultural research in Nigeria)
and other key stakeholders such as govﬁ\s@% and the private sector have hampered the
opportunities to translate reseam@gings into innovative solutions that addressed
farmers’ needs; some instim@(gvould rather collect fresh data when working on a
project than consultin . utilising the existing database!>16,

Presence of Tec ﬁy Hub: Assessment of network density in Nigeria revealed the
country ha@/ﬁ%presence of technology hubs but falls short in cluster development.
Altho@geria is reported to have the second strongest technology hub in Sub-Saharan
‘&S& majority of the technology hubs are headquartered in Abuja and Lagos. Although
a large proportion of digital agricultural technology hubs choose to have offices in these
cities, many recognise the value generated by working near the smallholder farmers they
serve. As such, they maintain core operations in rural areas. Other agricultural technology
clusters in the country include Enugu, Ibadan, and Kaduna. These communities continue

to cultivate ideas and host a moderate presence of DAT start-ups. Nonetheless, such
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clusters receive significantly less support compared with clusters in Lagos and
Abujal 66167,

Equity Financing: Inadequate supplies of seed-level capital have constrained the growth
potential of digital agricultural extension technologies. According to'>’, the main source
of capital for many entrepreneurs is personal funds or funds from friends and family.
Because Agribusiness start-ups are deemed high risk, investors prefer to wait and see if
such businesses can gain market traction before investment commitment, achl often
creates ineffectual situation in which agribusiness struggle to gro(} of limited
financial resources. Government and development partners can@sridge the funding
gap in Nigeria by allocating more capital to Agribusiness ~ups either directly by
providing them with loans or matching funds low-ine, or through investment in

technology hubs that specialises in identiﬁg‘)@n viable agribusiness with high-

potential models!6%168, fb

Y

Financing for Agricultural Researc% evaluation of the digital extension subsector’s
0

R

development, and Agri-te\g@g()gy start-ups. Although Nigeria committed the second-

financial landscape revealed sh funding for agricultural extension research and

largest financial im@%t in technology start-ups in Sub-Saharan Africa in 2018, the

level of inve @Nas still considered inadequate given the size of the country’s GDP.
The iss%oi‘fow investment was particularly pronounced in the Agro-technology
s@ :

Extent of Digital Skills among the Population and Graduate Skill Set: A review of
the human capital landscape for digital agricultural technology revealed severe gaps in
digital literacy and basic ICT skills. Digital literacy is low across Nigeria, and the
universities system exacerbated the situation by failing to adequately equip students with
the skill sets demanded by the Agro-tech market. There are fundamental mismatches

between what is taught and what is needed, an indication that the university systems are
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failing to adapt to changing labour market needs. Graduates often enrolled in programmes
at training hubs to gain the requisite market skills**!%,

Labour Market for Digital Agricultural Technologies: Too few graduates possess
basic technology and business skills in Nigeria. The skill gap has forced digital
agricultural technology operators to leverage foreign talents, putting them at a cost
disadvantage. However, Nigerian universities are gradually investing in activities to
develop the skills of their students in the field of digital agricultural pr(Qti ity. In
response to the technology hub growth trends, the university sysen/ n redesign
agriculture-focused degree programmes to align with the Agro-t@ece, and improved
graduates’ employability in the digital agricultural extensi ubsector!®. However,
collaboration with the private sector would increas@@sities’ credibility and make
their students more attractive to employers in the /@ech subsector.

Availability and Accessibility of Trans ion: Among the major constraints to
agricultural extension delivery se 'k\ are poor and inaccessible road networks
connections in farming comm .\ﬁmovators and other key players in agricultural
value chain like input me%nd it extremely difficult to deliver inputs to farmers and
farmers struggle to@%or link markets and off-takers with their farm produce. The
disruption 1 @connectivity hampered smallholder farmers in rural areas from
participa@ d benefiting from digitalisation of agriculture!é!. On the other hand, the
poo@ networks in rural areas that militate against traditional agricultural extension
services in rural areas has opened tremendous opportunities for digital extension to thrive
where farmers are connected through effective digital media.

Internet Access: Lack of internet connectivity acts as a significant constraint for Digital
Agricultural Technology (DAT) start-ups. The low use of fourth-generation (4G)

connectivity!” is partly due to its limited availability in Nigeria, particularly in last-mile

rural areas. Mobile network providers have more incentives to launch 4G in high-traffic
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urban areas, which tend to yield greater profits. Farm rural households are often excluded
from innovative technologies until it has saturated the urban areas. Moreover, broadband
in Nigeria is still relatively expensive and service delivery in the rural communities is of

poor quality3”16,

2.1.17 Concept of Mass Media

Mass media is a deceptively simple but complex term that encompasses numerouQ*iduals
and institutions with similar or divergent information scope, purpose, mﬂ/&d style of
dissemination, and cultural context. It includes all forms of infonu disseminated to
larger groups of people, either in the form of a handmade %r news casted on an
international news network!”!. Mass media has bee d as the modes of mass
communication whereby information, opinion, advoc%@;ropaganda, advertisement, artwork,
entertainment, and other forms of expressions onveyed to a very large heterogenous

audience. Generally included in the term %\@Q media” are the audio media such as radio,
tapes, and audio recordings; the Visué;\&li such as pictures, album, banners, and prints like
newspaper, bulletin, journals, @cals, conference proceedings, among others; and audio-
visual media such as te%@ﬁlm, video, playlets, demonstrations, and the new media such
as telephone, int@pecially the World Wide Web) and internet-based social media such

as WhatsAp% &Mer, Instagram, LinkedIn, Facebook, Telegram, E-bay, et cetera!®+105:172,

Mass%%ﬁ is also used collectively to refer to all types of public and private organisations
that produce and/or disseminate particular forms of expressions through diverse modes that
include newspaper and wire services, book publishing, journals and periodicals, radio and
television networks, cinema and movie studios, among others. Mass media is a powerful
communication tool that is critical in the dissemination of information through diverse

medium. It serves as a conduit through which information can be obtained, exchanged, and
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transmitted to the intended audience. The wider audience reached thus promotes economic

growth in both urban and rural communities among the developed and developing

countries

119

2.1.18 Functions of Mass Media

1.

ii.

1il.

Knowledge Gap Bridge: The mass media influences knowledge gaps due to factors
including the extent to which the content is appealing, the degree to whic onmation
channels are accessible and desirable, and the amount of social conflictsand diversity
there is in a community. Mass media become very effective in @{edge gap bridging
when specific issues are disseminated to specifically targetec%ence who are known to
constantly exposed to such media. It was observe at media types and media
contents are key determinants its efficiency and ’%@tiveness in bridging the knowledge
gap among their audience'%. ’b

Agenda Setting: People are influe && how they think about issues due to the
selective nature of what medit.%’gxn choose for public consumption. It has been
established that when ri.sks@highlighted in the media, particularly in great detail, the
extent of agenda :%&1\ likely to be based on the degree to which a public sense of
outrage and .th@is provoked. Thus, when trying to set an agenda, framing can be
invalua gseful to a mass media organisation. Framing involves "taking a leadership
role@%e organisation of public discourse about an issue". The media is influenced by
Mesire for balance in coverage, and the resulting pressures can come from groups
with particular political action and advocacy positions. Hence, groups, institutions, and
advocates compete to identify problems, to move them onto the public agenda, and to
define the issues symbolically'%.

Cultivation of Perceptions: The extent to which media exposure shapes audience

perceptions over time is known as cultivation. Media like radio and television are
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common example where they can be described as “homogenising agents”. The reason is
prolonged exposure to broadcast programmes from these media, where they are available,
can affect the audience perception to the point of accepting or adopting a lifestyle, an
idea, innovation, policy, et cetera!%.

iv.  Advocacy Setting: Mass media can be used for advocacies both for business and social
concern. These advocacies can take the form of advertisement, marketing, public
relations, propaganda, and political communication. Also included are @&ewice

announcement, emergency alerts, public enlightenment among others. <

v. Entertainment: Mass media bring entertainment to th@dience door-step

traditionally through broadcasting performances of actin T@ws, soap operas, music,
sports, and along with light reading; and since t; twentieth century, through

computer and video games. &Q
2.1.19 Roles of Mass Media in Agricultu@

Modern agriculture is increasin i ’\ae ming information dependent hence timely
accessibility is integral for a.gri@lral development. In order word, to successfully improve
agricultural productivif;%w\‘revenue, create more employment opportunity, promote food
security, and ensut@culmral sector achieve its aim in furtherance to improving rural and
even nation @pment, the communication system adopted in the implementation of
various @’bultural programmes is crucial'®, The mass media played a crucial role in
shapMublic opinions; stimulating deeper insight into human working. It is an invaluable
channel through which agricultural information on current development, latest innovations or
emergencies get across to farmers in the shortest possible time. To agriculture as an industry,
the key values of communication that media provides are peer to peer networking, farmer-
industry networking, consumer engagement, and crisis communication'’>!"*, Hence, mass
media, being source of information and entertainment, play a vital role in the transformation
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of attitude, interest, and perception of farmers toward modern agricultural practices and
productivity. The mass media carried out these functions through its agenda-setting for
critical topics bordering on agricultural transformation, knowledge transfer, opinion forming,
and behavioural changes. It creates avenues though which several stakeholders in the

agribusiness value-chain are linked to exchange information essential for sustainable

S\

Mass media also play significant roles in awareness creation about new i Ztions and

agricultural growth!94175,

technologies that can boost production to farmers. The speed of w&(nd the larger
audience reached within the shortest times frame makes mass a veritable tool for
information dissemination to farmers. Chief among the mas@lia is radio, which has been
reported as the most utilised media by farmers and t%@ing communities, and this was
followed by mobile phone, television, and pamph&’b 76, The mass media is an invaluable
to in the hands of extension agencies and @nt& Extension agents often utilised these
media to disseminate agricultural in&”légtion and technologies to farmers to enhance

agricultural production. Farmers %ﬁg other hand access mass media to acquire knowledge

on how to effectively utili new innovations and technologies to improve production

and proﬁtability1°4’1°$ media can conveniently be classified into print media, electronic
[ ]
media, and neuﬁg%'e a.

1. Ne@er: Newspapers are regular publications that contain informative articles,
%ﬂrial opinions, analytical articles, advertisements, special reports, pictures and comics.
Newspapers can also provide continuous and prominent coverage on specific topics and
they are important in driving the public to change attitudes, raise awareness, increase
knowledge and skills, and learn about different topics, including agriculture. Hence,
newspapers play a very important role in disseminating development information,
including information agriculture production information. Although newspapers play an
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essential role in disseminating important information to the public, in various nations,
there are still concerns that newspapers will give priority to advertising, political,
entertainment and criminal events, while neglecting development topics such as
agriculture. Study has shown that newspapers place little emphasis on agriculture in
Nigeria!77178,

Magazines: These are periodical publication containing a variety of articles, generally
financed by advertising or purchase by readers. They are typically publi@%eekly,
biweekly, monthly, bimonthly or quarterly, with a date on the cover that is“if advance of
the date it is actually published. They are however in practice@set of periodicals,
distinct from those periodicals produced by scientific a@, academic or special
interest publishers which are subscription-only, m ansive, narrowly limited in
circulation, and often have little or no advertis&g@.

Radio: A study on broadcasting agricult formation among growers in Nigeria,
y g ag g g g

presented that radio provides farmer @Enformation on fisheries, livestock and radio is
i

S
]

a significant medium for com ating among farmers in Nigeria. In the study of'7®,

the efficiency of radio an tCultural programmes was undeniable. The results showed

that most farmers @ﬂicipate in radio broadcasted agricultural programmes, which

indicates t@ farmers listen to radio programmes about plants and agricultural
u

productﬁ

o %ﬁes that would improve their knowledge on livestock and animal husbandry. It

ermore, it was observed that some farm families like to listen to radio

was deduced that broadcasting is a multi-dimensional resource that provide effective
information even to remote areas of developing countries; and the influence of
broadcasting programmes has proven helpful in several farming communities. The usage
of radio broadcasting among rural farmers is still very popular. Many farmers rely on

newspapers and radio. These broadcast networks can transfer important information
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between rural farmers and can improve the skills and knowledge of agricultural
development! 77178,

Radio bridged the literacy barriers required in the print media such as journals,
newspaper, bulletin, et cetera. In essence, radio does not require higher educational
qualification or back-ground to be effective as the information are usually disseminated
the local language or dialects. Even the pastoralists who live in low population densities
and are often physically inaccessible can be mobilised with aid of radio Qa asting
without necessarily interfering with their daily activities at home or iQ} * It has also
been found that radio is a major source of information in edu@\famers regarding
new agricultural innovations and practices; and in the @s‘fal dissemination of
agricultural information to a target group in the rem areas which improved their

skills, knowledge and growers adopt suchg@chnologies for improvement and

enhance their agriculture production!!%:17%:18¢;

"N

Television: The advancement of ag@age in developing countries depends mainly on
nect people while bridging gaps created by distance

the usage of mass media that ¢
among societies. Televi-si{g%one of the mass media broadcasting technologies have
played an essentia]\@%improving the capacity-building of growers via dissemination
of various °@aﬁon on agriculture. Moreover, television stations broadcast
agricultysal ififormation among growers and provides important knowledge through
dia%’lbwith agricultural experts and other stakeholders among agribusiness value chain.
It has been pointed out that by watching farming-related programmes on television,
farmers can easily obtain better information. Television broadcasting disseminates
information and skills to all patrons of society, and builds awareness, skills and
information among farmers on the use of new technologies in agriculture. Such
broadcasts attract attention of farmers who often rely on the mass media to get the latest

news on agriculture, health, education, weather, and other relevant topics. These have
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made the diffusion of scientific knowledge to a large farmers’ audience, literate and
illiterate alike, highly efficient, cost effective and within a very short time!7®-180:181,

Film and Cinema: Film comprises a series of individual frames, but when these images
are shown in rapid succession, an illusion of motion is created. Film has emerged as an
important medium for entertainment, education, enlightenment, and inspiration to a wide
audience of diverse background. Films are produced by recording objects and people
with different types of cameras, or by creating them through the use of spech cts or
animation techniques. The films and motion pictures created are Qﬂ/ e tools in

teaching farmers modern farm practices, demonstration off &innovations, and

techniques that improves agricultural productivity!’”-!78, %

Telephone: The advent and introduction of smartp @ to agricultural productivity
has bridged the huge gap between farmers, faf@put producers and manufacturers,
marketers (traders), and other key pl in agricultural value chain, while
simultaneously connecting farmers %\Sy to customers, thus creating opportunities
excellent pricing of their agric ; %oducts. With the aid of smartphones, can inquire

about price of inputs su@h.\akglproved seeds, fertilisers, and herbicides from the comfort

of their homes. Fa\@n as well enquire about the current price of their farm products,

reach a bar@ buyers or off-takers, make transactions through mobile applications,

and cor@

agri %re among farmers was further popularised by their participation in e-wallet

any agribusiness deals in record time''"'®2. The use of smartphones in

programme and other agricultural supports programmes launched by government and
Non-Governmental Organisations (NGOs)!'%!83 Thus, mobile phones have provided
multi-dimensional benefits through farmers’ linkages to extension experts, facilitation of
interaction among key players in the agribusiness value chain, promotion of accessibility
and timely information exchange among individuals within and outside agricultural

sector!'%4,
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Internet: The advent and spread of internet have transformed the world into a global
village as it has mitigated spatial gap to information exchange that was created by
distance. Particularly handy are internet-enabled social media platforms such as
Facebook, YouTube, and WhatsApp with 2.6 billion, 2 billion, and 1.6 billion active
monthly users respectively, as of 2020. Others include twitter, e-Bay, Telegram,
Instagram, et cetera?®’. Reports have shown that internet-based social media platforms
are continuously evolving owing to the emergence of several smartphoneQro inent
these social media for the dissemination of agricultural and extensioQ/Qnation are
YouTube videos which are excellent source of agricultural knosing audio-visual
aids; Facebook and WhatsApp are notorious for profile an@est-group creation that
are used in agricultural extension service delivery e owing to their popularity;

agricultural innovations, techniques, and

while LinkedIn and Telegram are known social 12 platform used in dissemination of
éologies among “elite farmers”. Thus,

internet and internet-based social media :iatforms are invaluable tools for knowledge

delivery and sharing across dif@g iculture subsectors!76:112.184,
N
S
\?:b
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Figure 2.2: Mass a Representation
Source: https://doj. 0.22192/ijarbs.2020.07.04.025
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2.1.20 Food Crops Pr%u@h

Food is a basic e@s and source of energy for the sustenance, healthy, and productive life.
All living o g‘és on this planet need food to stay alive and to carry out physiological
func ior@ other essential life processes, and plants are the main sources of food on which
both humans and animals depend'®. With the rapidly growing population, demand for more
food, loss of produced crops, and other problems affecting agricultural output are the major
cause of food insecurity especially in the developing countries, a situation that necessitated
the call for global synergy toward food crop production®2. Crops production is the branch of

agriculture that deals with the cultivation of crops for domestic and commercial purposes.

Food crop production involves the cultivation of arable crops like cereals (rice, maize, millet,

86



wheat), pulses (beans and peas), tubers (yam, cassava, potato), oilseed crops (groundnut,

sunflower, palm tree) among others for man and animal consumption®1%,

Global food crop production has experienced significant increase with cereals representing
about one-third of the total production, followed by sugar crops, vegetables, oil crops, roots
and tubers®. The increase has been attributed to several factors such as increased use of

pesticides, irrigation, fertilizers, high-yielding crops, and better farming practices®’.

In Nigeria, food crops production remains the largest segment of agricultur, ction and
accounts for about 88% of agricultural outputs®. Evaluating the perférmance of food crop
subsector in Nigeria, report shows that food crop production h ly contributed more
than 85% to the nation’s Gross Domestic Products (GDP he past two decades, with
cassava and yam in the forefront®'. However, it has @1 osited that smallholder farmers
remain the engine room for food crops produ&n Nigeria and they engage in the

cultivation of diverse food crops promineh\\ang which are maize, cassava, yam, beans,

millet, groundnut, pepper, sorghum, a'r@ in that sequence?’.

2.1.21 Influence of Digital E@on on Food Crops Production

In the last decades, a}%%re has undergone series of revolutions that have enhanced

efficiency, incr@@d and strengthened productivity and profitability of the sector!®’. The

adoption an@aptation of innovative technologies in dissemination of information needed
by fq@%r a better performance has given further impetus to zero-hunger target of the
United Nations (UN) Sustainable Development Goal (SDG). Digital extension delivery
focuses on timely information provision and knowledge transfer that include social, economic,
as well as technical, innovations to all major players in the agricultural sector, especially
farmers. For instance, through precision agriculture, farmers have been equipped with

adequate information and knowledge, effectively managed and control all aspects of food
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production, processing, and storage to improve production sustainability???. Farmers’ use of
effective adaptation, resilience and mitigation approaches made available through digitally
enhanced extension platforms to mitigate the vagaries of changing climate offer potential

ecological, agronomic, economic and social co-benefits!8818,

Digital extension has changed every aspect of the Agro-food value-chain; through the
deployment of internet of things (IoT), cloud computing technologies, and management
software and Apps, the management of agricultural resources throughout @Q(stem has
become highly optimized, individualized, localised and pre-empti e,(a,nl] the effects

demonstrated in yield and productivity improvement in food prod 92. The potentials of
digital extension anchored on its real time functions thro@§driven internet hyper-
connectivity that enabled the entire agricultural Value@ins to become traceable and
coordinated at the most detailed levels whilst dif %%lds, crop production activities can
be accurately managed to their optimal pr 3@3133’1”. Digital agricultural extension has
created systems that are highly pre(lig&anticipatory, strategic and adaptable to changes
such as those caused by adverse\gﬂ\nate, leading to greater efficiency in productivity,
profitability and sustainabi i ’%’191.111 the context of the Sustainable Development Goals,
digital agriculture ha&: potential to deliver economic benefits through increased
.
agricultural pro@%ﬂ cost efficiency and market opportunities, social and cultural benefits
through ined communication and inclusivity and environmental benefits through

opti 'Z&esource use as well as adaptation to climate change*>-'%°,

The various areas in crop production that have been influenced by digitalisation of

agricultural extension delivery systems are enumerated as follows;

i. Crop Production Diversity: The use of digital Agro-tech platforms and advisory
services by farmers has enabled them to diversify their production and cultivate different
food crops with competitive nutritional and market values. Crop productivity was
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iv.

observed to be positive among farmers that learnt to grow different food crops but
negative for those that specialised on a particular lucrative crop. Crop diversification has
been considered as an adaptation response to long-term climate change, as high reliance
on rain-fed agriculture makes farmers more vulnerable to weather variability and
therefore serve as an important driver of crop diversification®>%%

Input Use Intensity: Farmers receive timely seasonal information and advisory services
that specify the types, quantity and mode of application various agricultural iQ[S ch as
quality seeds, fertilizers, pesticides, herbicides, and other farm {nputs. Optimum
investment in quality agricultural inputs was positively associa@ﬁh improved yield
and productivity, while inadequate use and/or overuse as we igh inputs cost due to

192

information asymmetry was negatively associated wi@ yield. According to'”*, crop

yields will improve significantly by 70% \Elt@ introduction, dissemination, and

adoption of precision agriculture technolo 166 1ith 18% yield increase due to precision
u ;

fertilizer application, 13% increase o precision planting, 4% increase due to
]

precision spraying, and 10% inc{ s\cfu to precision irrigation.

Crop Productivity: Impr%&ccess to information through digital extension services is

expected to result i@ crop productivity as personalized advice on crop choices and

input regimis &N‘ardly lead to lower yields and revenues, unless the information

provided&

con;@lg the peculiarity and complexity of the edaphic factors, and economic

ed. Digital extension services are usually specific and individualised

competitiveness of the crops grown®’.

Crop Commercialisation: This refers to the share total of crops sold by farmers per
growing season. Access to market through e-commerce and other digital platforms and/or
market forecasts creates vantage points for farmers with privilege of price comparison
and healthy competitiveness. Digital marketplaces and e-platforms for agricultural

products provide direct linkage between producers and consumers, shortened agro-food
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value chains, expand producers’ access to new markets (usually within national borders),
reduce food loss, create new business opportunities for small agricultural producers and

small- and medium-sized enterprises (SMEs), and improve price transparency®®!'%4,

The potential benefits of digitalizing the agro-food sector are convincing but it will require
major transformations of farming systems, rural economies, communities and natural

resource management. These pose a challenge and require a systematic and holisti%oroach

to achieve the full potential benefits®. QQ

Digitalization of the agro-food system involves the risk that the pot@l(ﬁgneﬁts will be
unequally distributed between rural and urban areas, gender, Q population. Urban
areas often have better developed ‘digital ecosystems’ (reso skills, networks) compared
with rural areas. Combined with global trends of urb &)n and middle and rich classes
settling in cities, there is potential for digitali@ to exacerbate existing rural-urban
disparities and populations to fall behind f@process of a digital transformation. FAO 1is
committed to assist governments and’@ s’ bridging such multidisciplinary digital divides

to ensure that everyone benefits fécae emerging digital society3®.

There are several cond@ that will shape the digital transformation of agriculture in

different contexts: &
N\

Basic conditions are the minimum conditions required to use technology and include:

'%ﬂlty, connectivity, affordability, digital education and supportive policies and

é

programmes (e-government) for digital strategies;

Enabling conditions (‘enablers’) are factors that further facilitate the adoption of
technologies: use of internet, mobile phones and social media, digital skills and support
for agripreneural and innovation culture (talent development, sprint programmes

including hackathons, incubators and accelerator programmes).
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There are some basic conditions that must exist for the use of digital technologies and
therefore for digital transformation of the agriculture and food sector. These include:
infrastructure and connectivity (mobile subscriptions, network coverage, internet access, and
electricity supply), affordability, educational attainment (literacy, ICT education) and
institutional support. Access to digital technology can offer significant advantages to
smallholder farmers and other rural business by providing links to suppliers and information
and allowing users to tap into workforce talent, build strategic partnership, acQs pport
services such as training, finance and legal services and, critically, r@ arkets and
customers. However, the introduction of digital technologies in rural @an be a challenge.
Around the world, rural populations are declining and_education and employment
opportunities are limited. There is often a lack of @Qucture, including basic IT
infrastructure, particularly in very remote rural co 1?8%65 and those with large indigenous
populations. The costs associated with IT infr. ure present a major challenge in rural

areas where rates of poverty are often@;specially in developing countries and least-

developed countries (LDCs)?®. \(,;\\'
2.1.22 Oyo State Goverm@nd Agricultural Productivity

Agriculture remqiq&w mainstay of many States in Nigeria and Oyo State is not an

exemption. % (gg(g’tate, agriculture is the currently the leading driver of the State’s economy,

contribu&%a

emp@yas much as 70% of the State workforce. Thus, agricultural sector is the priority of

proximately 38% to the gross state product (GSP), and directly or indirectly

the restoration, transformation and reposition agenda and economic development
programmes of the State Government. The numerous potentials in the sector as demonstrated
by wide range of both arable and cash crops produced across the four agricultural zones, and
these include but not limited to cocoa (41,320 tonnes), oil palm (66,970 tonnes), cassava

(2.92m tonnes), yam (2.5m tonnes), maize (431,140 tonnes) and rice (290 tonnes), oranges
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(321,490 tonnes), banana (61,770 tonnes) and tomatoes (6210 tonnes), among others
267.268.269 In order to boost productivity in the agricultural sector, the state government has
commissioned and maintained rural feeder and farm settlement roads, established cottage
industries in commodities clustered areas, established cassava processing and products
packaging plants, established agricultural training centre for youths at farm mechanisation
(through the Youth Employment in Agribusiness and Sustainable Agriculture project), and

promotes farmers-market linkage through a varieties of approaches, among otherQ’1 195,

2.2 Theoretical Framework &Q/

Theories can be described as a generalised statement of abst or ideas that assert,
explain or predict relationships or connections between or a phenomena, and presented
within the limits of critical bounding assumptions tha@e eories explicitly make; and the
generalised statement is demonstrated by interrel%%ncepts, definitions, and propositions
that explain or predict the events or situa\@rpy specifying relations among variables in

order enables better understanding ot‘%g nomenon and prompt appropriate acts!%.

The expounded concept of ﬂlﬁ@& presented as a set of interrelated constructs (concepts),
definitions, and propo@hat present a systematic view of phenomena by specifying
relations among va&bs, with the purpose of explaining and predicting the phenomena!®’.
The definiti giglﬂight three things: 1.) a theory is a set of propositions that consists of
defined @’hnterrelated constructs; 2.) a theory sets out the interrelations among a set of
variabléS (constructs), and in so doing, presents a systematic view of the phenomena
described by the variables, and 3.) a theory explains phenomena by specifying which
variables are related to which variables and how they are related, thus enabling the researcher
to predict from certain variables to certain other variables. Thus, a theory usually emerges
from a long process of research that uses empirical data to make assertions based on
deductive and inductive analysis of the data; and on the basis of clearly stated assumptions,
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the observations from the research produce results that converge on findings about
relationships, and these enable the researcher to formulate the core propositions from which
the abstract theory is then generalised'*®!®®. Recent definition expressed theory as “an
explanation of a phenomenon or abstract generalization that systematically describes the
relationship among given phenomena, for purposes of explaining, predicting and controlling
such phenomena!®. According to the definition, the function of any theory in research is to

identify the starting point of the research problem and to establish the vision th h the

problem is directed. < Q
This section therefore presents the theories and models that are c relevant, and form
e Di

the basis for some a-priori of the study. These theories ir@ ffusion OF Innovation

Theory (DiT), Unified Theory of Acceptance and Use, ¢f Technology (UTAUT), and

Technology Determinism Theory (TDT). &Q

2.2.1 Diffusion of Innovation Theory (D@

The theory propounded by Rogers @@nd extended in 2003, explains how, over time, an
innovation (an idea, producty o\%g(nology) gained momentum and diffuses (spread, circulate)
through a specific pQ@%n or social system. It creates a feedback mechanism to
agricultural rese @nd provide the basis for creating a coherent body of generalisation
without whi%gdpurpose of completed research would be lost!*>2%, IDT maintained that

five fac@ﬂuence the adoption of innovation among farmers, and these are:

Relative Advantage: the degree to which the innovation is perceived as better than the
idea, product or technology it supersedes by a particular group of users in terms of
economic advantage, improved yield, social prestige, or satisfaction;

Compatibility: how consistent the innovation is with the values, experiences, and needs

of the potential adopter (farmers). An innovation that is compatible with farmers’ values,
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norms, and practices will likely experience rapid adoption, while incompatible innovation
is like to be rejected;

Complexity/Simplicity: this refers to the degree of ease- or difficulty- to understand
and/or use the innovation. Innovations that are simple to understand and easy to use are
likely to be readily adopted by farmers than those that require the farmers to acquire new
skills and understanding to operate;

Trialability: the extent to which the innovation can be tested or experi@ with
before actual commitment for adoption is made. The ability to expgri with new
technology increases their chances of adoption; 0

Observability: the extent to which the adopted innovation%ed expected outcomes.

Visible results eliminate uncertainty and stimulate p iSclssion of the innovation, this

improved the rate of dissemination of the id:ea@ubsequent increase in the rate of

®%

The adoption of innovation involves g&ll decision-making processes in which a farmer

adoption among farmers?%%2%!,

passes through five different sta @ adoption process namely knowledge, persuasion,

®
decision (to adopt or rej ect)§ mentation of innovation, and confirmation of decision?%%-2%2,

Knowledge Sta@his stage, the farmer is exposed to existence of an innovation
[ ]

through dif@ communication channels, and questions like “what”, “how” and “why”
about 'IB ovation are often posed for awareness-knowledge purpose.

l%asion Stage: This occur when the farmer shows interest in the innovation and
actively seek further relevant information for clarity.

Decision Stage: The farmer takes the concept and weighs the advantages and
disadvantages of using the new technology, form an attitude (positive or negative) toward

the innovation, and decides to adopt or reject it.
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Implementation Stage: The farmer deploys (practice) the innovation to a varying degree
depending on the situations. The implementation stage involves overt behaviour change
as the new idea id eventually put to practice by farmers.

Confirmation Stage: This is the stage of authentication and endorsement marked by
definite behavioural change toward the innovation which could be motivated in part by a
state of internal disequilibrium (cognitive dissonance), an uncomfortable state of mind
that the farmer seeks to reduce or eliminate. The farmer finalizes his/heQm ion to

continue using the innovation, and seek supportive information that confirm*his decision.

A

Communication Channels

Erlor Conditions
1 .Previous Practice
2. Felt NeedsiProblems
3. Innovathveness
4. MWorms of the social}

system {, B
> Knowledge >> Persuassion > Decision Implementation > Confirmation

f—p 1. Adoption ‘__bCuminuecl Adoption
T AY Later Adoption

-

S —
1————— - —

[ P Te——

o

-
- & Discontinuance

-
Ch:lr.lcrerlslllcs ofthe FPERCIEVED CHARACTER|S-——# 2. Rgjection = » Continued Rejection
Declsion Making Unt  -TICS OF THE INNOVATION

1. Socio Economic 1) Relative advantage,

Characteristics (2) Cormpatitility,

2. Personality Wariables [3) Camplexty,

3. Communication Behaviour (<) Triamlity,

[5) Observability.

Fig 2.3: Stages (?@'-\()Vmion-Decision Process: Diffusion of Innovation Theory
’& Source: sgbfamilylaw.com
However, tk@rocess of diffusion has been observed to be more complex and fraught with
difﬁ@rimarily because new techniques or technologies have to be embedded within

local circumstances and contexts to function successfully?®

. Apart from the specific
characteristics of the innovation as mentioned above, other factors like economic, social,
cultural, ideological and psychological conditions all play a significant role in the diffusion

process. Economically, the intrinsic economic benefit of an innovation could only be of

importance if it adapted to the local or personal situations, and perceived as such by the farm
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families; as most subsistence farm economies tend to focus more on security, stability and
flexibility, with the aim of feeding the family and minimizing risk, rather than increasing

output or profitability?*.

The social and political context involved revolve around decision-making roles in the
adoption process. Here the ability to implement changes and to accept or share risks is crucial,
and this is influenced by factors like land ownership (inheritance, outright purchas%ease),
farm size, personal wealth, social status, household structure (whether nucle@gextended)
and its stage in the lifecycle (presence of children). The prevail'y&i ogy such as
willingness to challenge nature, existence of taboos and soc mral norms usually
influence whether the maintenance of status quo or initia@ for change are pervasive.
Conclusively, the psychological make-up of farmers influe their inclination and readiness

%characteristics like age, education,

to try new things. This inclination is shaped by pﬁ’b«t

socio-economic status, ambition, competiti , ability to mix widely, business acumen,

200.

among others®!'®. Thus, farmers are cla\\'l&l into five categories of adopters*";

&

Innovators: These are ad\@ous risk-taker individuals with the highest social status,
financial liquidity, %%\est interactive contact with both scientific sources and other
innovators. Thg&k tolerance allows them to adopt technologies that may ultimately
succeed &Mvhile their financial resources help absorb these likely failures?22%,
Ear@opters: These are opinion leaders who are the first within their group to adopt,
ah’{re willing to maintain their position by evaluating innovations for others. They have
higher social status, financial liquidity, advanced education and are socially forward.
However, they are more discreet in adoption choices than innovators, and this help them
maintain central communication position®%2,

Early Majority: These include individuals who are more watchful and mooted to adopt
an innovation. Although, they usually rely on information provided by early adopters to
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use a new technology or an innovation, they are highly pragmatic and comfortable with
moderately progressive ideas, hence, won’t act without solid proofs of benefits.

Late Majority: They are individual that are very sceptical and cautious about innovations
at first, but who eventually succumb to peer pressure. These group include individual
with below-average social status, little financial liquidity, less opinionated, and limited

contact with early and late majority?°22%°,

Laggards: They are the last to adopt any innovation. Those in this cate Q%pically
<.;)
maim

have an aversion to change-agents, and tend to focus on "traditions taining the
status-quo. They are individual with lowest social status, lowest 6\%31 liquidity, oldest
among adopters, and often in contact with only family anc$: friends. Due to their

limited resources and awareness-knowledge, laggard ink up argument against the

innovation, in the process help the innovator iw@e the innovation (reinvention) and

°

make it more inclusive?2,

Late majority

Innovators .

High Propensity to adopt Low  Low Propensity to resist High
@2.4: Adopters Categorisation: Diffusion of Innovation Theory
fb Source: linkedin.com

Thus,\t/%)IT sees change (adoption of innovation) as a product of “reinvention” of ideas,
products, technology, and/or behaviours so they become better fit to the needs of farm
families and households. Therefore, digital extension services and the delivery system must
be compatible with the needs of farmers, easy to understand and use, accessible for
experimentation and/or trialability, and offer visible benefits to farmers to prompt their

adoptions.
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2.2.2 The Unified Theory of Acceptance and Use of Technology (UTAUT)

The theory was developed by Venkatesh in 2003 with four cardinal determinants of
behavioural intention to use digital technology viz; 1.) Performance expectancy, 2.) Effort
expectancy, 3.) Social influence, and 4.) Facilitating conditions. Farmer’s behavioural
intention was described as the farmer’s expectation he/she executed plans and decisions
regarding the use of innovative idea or technology. UTUAT seek to establish acce;&ce and

usage behaviour of farmers on technology. OQ

Performance Expectancy: This represents the degree to whi rmers expect the
acceptance and usage of technology to help them attain high%nagement performance
and improve crop productivity. Performance expr influences the behavioural
intention, and it is moderated by age and gender@a stronger effect on younger male
farmers; 6
| O

Effort Expectancy: This refers to @gree of ease of usage connected with the
acceptance and usage of the %’\gxa ve technology. The construct influences the
behavioural intention and i A%oderated by age, gender, and experience, with a stronger
effect on young wo%% older farmers at the early stages of experience;

Social Inﬂuan‘& connotes the degree to which an individual farmer perceives as
importaﬂ&tgag believe in his/her usage of the new technology, that is, the influence of
peo%”bﬂopinion on the farmer’s initiation and continuous use of an innovation. The
conStruct influences the behavioural intention of farmers, and it is moderated by age,
gender, experience, and voluntariness, with stronger effect on older women, particularly
in mandatory usage in early stages of experience; and

Facilitating Conditions: The degree to which a farmer believes that an organizational
and technical infrastructure exists to support the use of innovative technology. Although,
the facilitating conditions have no influence on behavioural intentions, it however
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influences the usage behaviour that is moderated by age and experience, with stronger

effect on older farmers, particularly those with increased experience??”-2%,

The impacts of the four exogenous constructs of theory on usage intention and user behaviour
was posited to be moderated by age, gender, experience, and voluntariness of farmers.
Research that UTAUT is a powerful technology acceptance model due to its parsimonious
structure and higher explanatory power that efficiently predict and explain farmers’intentions

to use an information system and their subsequent usage behaviour?’%-210-211, Ol

P 4

/

Behavioural
Intention

Effort Expectancy |[——1 4

Performance
Expectancy \
3.

Social Influence

Facilitating
Conditions

gl

Voluntariness of
Use

The Unified Theory of Acceptance and Use of Technology

@:2.5: The Unified Theory of Acceptance and Use of Technology
\%/ e

s www.researchgate.net/profile/Mohammad-Ahamd-26/publication/270282.

2.2.3 Technology Determinism Theory

First postulated by American social scientist Thorstein Veblen in mid twentieth century
suggests:1) technology has autonomy of development; 2) the development of technology is
progressive; and 3) the development of technology is emergent, that is, it is the determinant
of all social transformations and cultural modifications. The founder argued that invented
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technology shapes society and culture, influencing human behaviour, social structures, and

communication patterns?!2213.214,

In the context of digital communication in agricultural extension, technology determinism
theory emphasizes the transformative impact of digital technologies on agricultural practices,
information dissemination, and extension service delivery. It is argued that digital
communication tools, such as the internet, mobile phones, and social media platfw, have
revolutionized agricultural extension service delivery by enabling real—'@Q@cceSS to
information, expert advisory services, weather information, and %&M)pportunities.
Farmers and other agro-allied stakeholders can leverage digit forms to exchange
knowledge, share best practices, and collaborate with exper@ﬁrs remotely, regardless
of geographical constraints?!2213215, In addition, digital%munication technologies have
democratized access to agricultural information sources, empowering farmers with
valuable insights, weather forecasts, pest %@ment strategies, and market prices. By
providing timely and relevant inf ion, digital communication enhances farmers'
decision-making processes, im@vﬁ(@\agricultural productivity, and fosters sustainable
practices. digital commun@ facilitates the dissemination of extension services and
interventions to remoteg underserved agricultural communities. Through online training
.
programs, Webieli\xn interactive multimedia resources, extension agents can reach a wider
audience anéeliver targeted support tailored to farmers' specific needs and contexts. This
amphi{e/@he reach and impact of agricultural extension initiatives, contributing to rural

development and food security goals?!6-217:218,

Thus, technology determinism theory sheds light on the profound influence of digital
communication technologies on agricultural extension practices. By leveraging digital

platforms, extension agents can enhance knowledge sharing, capacity building, and farmer
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empowerment, ultimately contributing to sustainability of agricultural production and food

security?!%220,

2.3 Review of Empirical Studies

Research has shown that several digital platforms have been efficiently explored in a bid to
provide accurate and timely information in various sectors globally??!. In many developing
countries, agriculture is the predominant occupation among the majority of the populace, and
traditional extension services are limited by lack of extension personnel, ex @ p-to-date
information regarding market access, timeliness, information storag&)lgltalization was
therefore posited as critical in overcoming the limitations th ilization of various
information and communication technology (ICT) tools Decision support systems,
databases, Agri-based Apps, Kiosks. These advanced &Qches will not only support the
extension and farming communities but also @% their skills and enhance their
contributions to the national Gross Domeb@roduct Research work also covers various
digital tools and their efficiency wi s&%por‘ung case study on utilization and impact of
digital extension services (DES@ armer’s knowledge in terms of agricultural practices.
The research has shown tal extension services play a vital role in the dissemination of
N

updated 1nf0rmat10n ceSsary for the improvement and promotion of agricultural value-

chain manag‘er@

How U@%entred Design can be used to develop information services for complex and
resmﬁfrestricted smallholder farming contexts, to promote Sustainable Intensification (SI)
as a rural development paradigm for sub-Saharan Africa was demonstrated in Tanzania'8!. It
was illustrated that the achievement of SI requires that smallholder farmers should have
access to information that is context-specific, increases farmers decision-making capacities,

and adapt to changing environments. The current extension services often struggle to address
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agricultural extension services’ needs, however, through new mobile phone-based services

they were resolved.

Thus, to enhance the public extension service in Tanzania, a digital service was created that
addresses smallholder farmers’ different information needs for implementing SI. Using a co-
designed User-Centred-Design, feedbacks were elicited from farmers and extension agents in
Tanzania to create a new digital information service, called Ushauri. The automated hotline
gives farmers access to a set of pre-recorded messages. Additionally, farmers @lee to ask
questions in a mailbox, and extension agents then listen to these questi g,;m.lgh an online
platform, where they record and send replies via automat h-calls. The result
demonstrated that farmers actively engaged with the service %agrlcultural advice, and

extension agents were able to answer questions wit@uced workload compared to

conventional communication channels®?2. E’b

At the exploration of the role of innovation@nedlatlon in a digital age through comparing
public and private new-ICT platforrh@?grlcultural extension delivery in Ghana, it was
observed that sub-Saharan Afrw%&glon is currently experiencing a new-ICT revolution®?

There are high expectati ew—ICTs capabilities to enhance interaction and information
exchange in extension, serVice delivery. Using an innovation systems perspective, the roles
demand- aﬂlcul%ﬁ matching demand and supply, innovation process management for
innovation®} ediaries were distinguished. The comparative study of public and private
exterM organisations was carried out through direct interview with extension staff and
farmers. Findings indicated that while both platforms aim to support innovation-
intermediation roles, the focus areas and level of detail differ due to diverging organisational

rationales to service delivery.

In addition, new-ICTs' potential to support innovation-intermediation roles was observed to
be far from realised. This was not attributed to (new) ICTs’ lack in capacity to link people in
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new ways and make information accessible, but to wider social, organisational and
institutional factors that define the realisation of their potential. Therefore, more conventional
modes of interaction around production advisory services and credit provision continue to be
dominant and better adapted to the situation. It was however observed that beyond the two
platforms that were developed specifically by the extension organisations, there were
indications that more informal and self-organised new-ICT initiatives that can transform and
enhance interaction patterns in innovations systems to achieve collective é@éhrough

standard virtual platforms such as WhatsApp and Telegram?*. <

N
On evaluating the overview of the current perspective of soci @iia and agricultural
extension service delivery, evidences obtained revealed th %re many social media
platforms being used in agricultural extension service de@r worldwide. Facebook had the
highest popularity (64.7%). One-third of agriculta@(eholders using social media were
versatile users who usually visit only to findy ’bation (75.7%). The report further revealed
that many challenges are currently fabcg&lse the of social media for agricultural extension
service delivery; viz. illiteracy. ﬁﬁ@t\age of infrastructure, limited participation, non-
institutionalisation, lack of @r control, lack of adequate yardstick for measuring impact,
and need for gender sensitive approach. Although, social media is gradually appreciated in
agricultural ext@&s ice delivery, the current challenges necessitate the deployment of
appropriate @tures and required efforts by all stakeholders to enhance usage by extension

age@farmers”“.

In reviewing relevant research literatures to inform future investments into agricultural
information services that harness the full potential of digital media, a recently emerging
innovation agenda that is, in part, a response to the eventual failure of many new agro-
advisory initiatives was described*?>. One important cause of failure was a focus on pushing

certain technologies, rather than responding to the particular communication needs of
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potential users. To avoid such bias in designing new services, it was posited that the new
innovation agenda must rest on two major foundations: strong user-centeredness and
problem-orientation. The first described how user-centred design methods could help in
specifying both the challenges and solutions of digital agricultural extension delivery services.
To inform responses to the communication challenges defined by that analysis, eight
emerging aspects of ICT usage for development, and how to address the common
deficiencies of agricultural extension delivery services were described. PractiQex mples
from the literature highlighted the possibilities and limitations of these i\@/ ons. It was

therefore concluded that beyond digital design, technological innrequires enabling

O

Similarly, in the overview of agricultural extension se@s in Turkey, public extension

environment and structural institutions?%.

service was examined through data collected froméfb%ension workers in nine agricultural
provinces. It was observed that the Turkis ﬂ@ébon service was influenced by the general
top-down and training-visit approacheg&:h were employed in the past. These approaches
were mainly directed to conventio@production and yield increase, by using a top-down
process that gives little plac &uman resources development for sustainable agriculture. It
was then posited that ne\h)portunities of digital devices such as cell phones, internet, and e-
mail were gen@ rutilized during farmers’ trainings; and local participation is not at

intended lev®ring the formulation of extension programmes and activities??°.

On &Wmation of the digitalisation of agricultural extension service in Ethiopia, recent
research showed that Information Systems (IS) developed to improve the livelihoods of
smallholder farmers and their farming practices have experienced mixed levels of success??’.
As such, an evaluation of contextual factors and the socio-technical requirements of
agricultural were needed to fully understand the challenges of digitalizing Agricultural

Extension Information Service (AEIS) in developing countries, and the socio-technical
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design and reality features of an AEIS that was intended to digitalize AEIS in Ethiopia were
examined. Conceptually, design-reality framework was adopted to unravel the changing
socio-technical design requirements and, empirical qualitative case study of an existing AEIS
was carried out. The findings showed that gaps existed between the designed artefact and the
lived experiences of stakeholders’ activities. The need to shift from a simplistic approach that
focuses on providing access to digital content and devices to a balanced approach that

addresses socio-technical requirements while digitalizing the public agricultuQex nsion

information services was advocated??’. <
Investigation of the potentials of smartphone applications for stre ng accountability in

public agricultural extension services in Uganda was condu@b examining a smartphone
application called ‘e-diary’ that was developed and teste@the country??8, Individual face-
to-face interviews and focus group discussions@%sed for data collection. Findings
indicated that smartphone applications hay %tential to strengthen accountability in the
NS
public agricultural extension servicqs,&nabling remote supervision in real-time, which
reduces the costs and time of s(éa\ilsion. However, the study also indicates that the
successful implementation ) &h tools requires incentives such as awards of recognition.

The findings also esta@ed the potentials of ICTs in strengthening the management of

[ ]
public services Gugk&»s gricultural extension) in developing economies.

The examd n of farmers’ ready to use phone-based digital tools for agronomic advice
reveN%at digital extension is widely embraced in African agricultural development
programmes, with promising outcomes and impact*?®. Phone-based services reportedly
attracted special attention as effective and efficient tools for agricultural extension service
delivery. However, previous assessments of digital extension services were generally ex-post
in nature, thus the consideration of users and broader systems usually occur once an

intervention is broadly identified. It noted that early understanding of user needs, readiness,
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and relevant context is a prerequisite for successful adoption and sustainable use of digital
extension services. Findings however, demonstrated limited capacity to access and utilise
phone-based extension services among farmers, especially those that required the use of
smartphone. It also revealed a mismatch between expected user-readiness and actual user-
readiness, and current capabilities and opportunities. The findings therefore provided an entry
point for designing suitable digital extension projects and interventions, and suggested the

X

An investigation on farmers’ perceptions of agricultural extension a gpérformance in

need for capacity building.

Sub-Saharan African communities was conducted, considerin 1mportant role of
extension agents in the rural community. The research soug measure the performance of
extension workers in relation to agricultural produ from smallholder farmers’

perspective. The findings revealed extension sen%%einery did not significantly increase
crop production among farmers in the stu he findings further showed that majority
of the farmers perceived lack of regyl %tacts with extension agents as a great challenge,
and that extension agents were ﬁ{% inadequate and ineffective. Since contact with
extension agents was ineffe @the results obtained also showed that smallholder farmers
resorted to their prefe@raditional ICT, mainly radio as their main source of accessing
agricultural inf@vn The employment, training and deployment of graduate as extension
workers to @prove the current ratio of extension agent to farm families was thus

recob{l}zd’gin.

Broadcast digitalization with its enormous benefits to the broadcasting industry is believed to
have the potentials to improve the quality of programme contents delivered by television
stations'!. However, majority of the farmers who are agrarian and depend on existing
agricultural extension delivery systems to improve their productivity of food and fibre for

consumption and provision of raw materials for the industry are left out in the discourse by

106



other stakeholders and policy makers. Examination of the effect of broadcast digitalization on
agricultural information dissemination in Nigeria showed that the use of mass media such as
television for agricultural extension service delivery will not only hasten information

dissemination but afford farmers the opportunity to hear and watch new agricultural practices.

The findings revealed the importance of mass media such as television cannot be underscored
in the delivery of timely agricultural information for the purpose of ensuring increased
productivity among the farming households. The result also established tk@%io—visual
broadcast was a better means of information delivery in agricultural sQ&m. Despite the
potential benefits of digital broadcasting to extension service del'\@the cost implication
placed it far beyond the reach of rural poor farm families. It @&fore recommended that
agricultural extension services should be aired on nationa@vision stations that are digitally

N

compliant to avoid extra charges by state owned sté .

Investigation into how India is transforming@ulture with digital technologies showed that
although agriculture continues to be’% st important sector of the Indian economy and
remained more or less a com &n for livelihood of millions of farm families, Indian
agriculture faces several c@nges such as low yield, inconsistent product quality, lack of
knowledge about do%stl as well as international markets and poor access to diversified
.
agriculture inft :\1'12 0. Farmers need timely and location specific information at all stages
of agricul ultivation in their local language, and to mitigate the problems, adoption of
digit?N;%‘nology which improves the speed of information dissemination, networking
embraced by the government. Findings revealed application of digital communication
technologies in rural areas improved farmers’ knowledge and skills through timely

information dissemination and participation in innovative farm practices. In order to further

solve the problems of low yield, poor product quality, and poor access to international market,
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the adoption of digital initiatives such as Digital green, mobile technology, e-Choupal,

precision farming, and agricultural drones were recommended at larger scale®*.

A field experiment was conducted among maize-farming households in eastern Uganda to
test how video-enabled extension messaging affects outcomes directly related to maize
management and production. Men, women, and couples were randomly assigned to view
videos about improved maize management practices in which male, female, or botwle and
female actors were featured. Investigation was first carried out to determine W@Qtargeting
women with information increases their involvement in produc'&(d,aeision—making
processes; and exploration was later carried out to determine if th; ision of information
in videos featuring a woman-challenging the idea that maiz@&ion is a predominantly
male activity- affects outcome for women. The ﬁndir@evealed that screening videos
containing information on maize management @uction to women increased their
knowledge about improved maize manage ctices, their role in agricultural decision-
making, the adoption of recommende tices and inputs, the quantity of maize sold to the
market, and production-related ou&(a\es on women-managed maize plots. However, it was
also found that challengi@ incongruity by featuring women in videos has limited

effects®!.

The implicatio@digltal transformation (digitalisation) on agricultural knowledge was
conducte amining how digital agriculture will intersect with the established modes of
know and decision-making. Also considered were the implications for the wider
Agricultural Knowledge and Innovation System (AKIS), especially the roles and capabilities
of those who provide advice to farmers (extension workers), as well as those responsible for
data analytics, and the organizations and institutions that link and support them. The findings
revealed that the new data driven processes on farm, as well as the changing AKIS dynamic

under digital agriculture, create new demands, relations and tensions to agricultural decision-
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making, but also create opportunities to foster new learning by harnessing synergies in the
AKIS in fulfilment of the expectation that smart farming approaches will ultimately improve
knowledge about an individual enterprise, or via efficient sharing and learning of data from

multiple enterprises'?.

The design of digital agricultural extension tools in the provision of site-specific advice and
information to farmers was using data from a choice experiment in Nigeria. Data was elicited
and analysed on the preferences of extension agents for major designed fea@f digital-
enabled decision support tools (DSTs) aimed at site-specific nutrient wgwent extension
advice. The findings revealed extension agents were willing t % DSTs with special
preference to those with high user-friendly interface that requi &ime to generate results.
The findings further showed heterogeneity of preference as\sgme extension agents care more
about effectiveness-related features of decision—s@Qtools such as information accuracy
and level of detail, while others prioritise 'r(bfeatures, such as tool platform, language
and interface ease-of-use. It was rec.o@ded that the recognition and accommodation of
the differences in preference will fa&ﬁ%[e the adoption of DSTs by extension agents and thus

R\

enhance the scope for such @A‘[o impact agricultural production decision-making capacity

of farmers!?!. Q

The impact o®roved access to mobile extension on agricultural productivity was
investigatcbb‘establish the significance of SMS-based agricultural information on farm
prodwlty; since it was unclear if the variations in programmes design or the
methodological challenges in evaluating the programmes could cause a wide-range impacts.
It was observed that extension hotline services provide rapid, unambiguous information by
agricultural experts over the phone, tailored to time- and crop-specific shocks. Thus, using
the methods from experimental economics, hotline numbers were randomly distributed to

farmers to generate exogenous variations in access to farming information. The results
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showed that eliminating informational inefficiencies increases farmers’ average yields for a
high-stakes pigeon pea crop that faced adverse aggregate shock. The impact on the yield was
attributed to the adoption of cost-effective and improved farming practices, and concluded
that advisory recommendations customized to time- and crop-specific shocks are associated

with a greater positive impact on agricultural productivity!%’.

Literature was reviewed on the potentials and current contribution of digital technologies to
sustainable agri-food systems in Middle East and North African (MENA) cou@QA]though
digitalisation of agriculture offers potential solutions toward improved @&Mc, social, and

environmental sustainability of agri-food systems globally, and d ed nations have led
the innovation and adoption of digital agriculture, the pote@%he developing nations
including MENA is still massive!®>. It was observed that i@vements in primary production,
supply chain and logistics performance, and 0%@ use of scarce natural resources
(notably agricultural water) would be pron D@f digital technologies can be implemented
as envisioned. Available evidence als.o& ed that adoption of digital agriculture is at early
stages, generally led by high—value{g&\ultural production targeting domestic markets in Gulf
countries and export mark.@ Mashreq countries; economic sustainability appears the
strongest force for currébioption, with less focus on social or environmental sustainability.
It was recomrréd:é}dt t public policies should not only promote the adoption of digital
technologie@MENA but also ensure equity of access, transparency of use, and data and

O

labobqylgtections. Moreover, policymakers were also urged to move beyond the traditional,

production-centred approach to deliver also on social and environmental sustainability'?>.
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Figure 2.6: Conceptuh@}'nework for the Study
-
This is a written or visual repre@ﬁtlon that illustrates the expected relationships between
variables in research. It n@descrlbed as a system of concepts, assumptions, expectations,
beliefs and theorles ﬁpport and inform research. Conceptual framework defines the
relevant variables f the study, and elucidate how they might be related and the implication
of the re]ab hips?3>233. The concepts employed in the framework are generative and
inclu&%tractions, ideas, thoughts or beliefs typically associated with the objectives of the
research that explained how the research questions will be explored*34?3. The concepts that

inform the research construct often contain diverse variables that serve as subsets to the

holistic idea being considered by the researcher.

Socio-demographic characteristics of farmers refer to a combination of social and

demographic variables like age, sex, educational attainment, religion, ethnicity, marital status,
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household size, social status, occupational status among others that define and built the
persona of a specific group or population; and the dissemination and adoption of modern
agricultural techniques among farmers is significantly influenced by these socio-demographic
characteristics?*¢237:238 Age is a critical factor that influences decision making as people of
same age group have shared experiences that affect their preferences. Research has shown
significant age-based digital divide; where young farmers are reported to be more digitally

S

It is thus argued that young farmers are energetic and quick adﬁte of innovative

proficient than older farmers.

technologies and users of information digitally dissemina 0’241. Male-headed
households have also been reported to use more digital sion than women farmers,
although the claim has been disputed by other researcl&ge proponents of higher internet
utilisation among male attributed it to resource co@%hich gives the male better access to
modern digital devices**??3%. Education h@%rong positive correlation with technical
efficiency and the use of digital exﬁ@n required certain level of formal educational
attainment. It increases the abil@f?obtain, process and use information relevant to the
adoption of a new technol@armers’ educational level could significantly motivate and
determine the types o @al tools as well as extent of digital extension usage. Thus, socio-
demographic cé&%@n

social statpaéamong the major predictors of digital extension usage among farmers8%-242-243,

ics such as age, gender, household size, educational attainment, and

Ente&l{e Characteristics are variables that define the farm enterprise and they include but
not limited to farm size, type of farm, years of farming, sources of capital, sources of input,
land ownership type, and source/type of labour. Research has shown significant positive
correlation between farm size and adoption of digital technology'3!. It was argued that a unit
increase in the hectares cultivated potentiate the adoption of innovative technologies by
farmers. Similarly, availability and accessibility of capital relaxes liquidity constraints and
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boost farmers’ risk-bearing capabilities. This enables them purchase innovative technological
inputs including devices like smartphones and drones that encourage digital extension usage.
The type of farm enterprise and its productivity greatly influence the use of digital extension.
It was further posited that among those with higher likelihood of embracing digital extension

were commercial farmers, farmers that cultivate crops with high-cash values, and size of

S\

The knowledge of digital communication agricultural extension goes beyon@reness to

farmland!90-244,

entail digital communication extension literacy as well as the posses@gﬂequired basic
skills necessary for efficient use of digital extension tools t @ss updated modern
agricultural information and harness the advantage associate@th digital extension services
(M. B. Naika, 2021)*?°. A key determinant of digital e te@n knowledge among farmers is
educational attainment. Higher educational attainr@’blcreases farmers’ exposure to current
information and enable them accumulate s@%nowledge though reading, which in turn
influences the attitudes and percepﬁ@\\\'% farmers, making them receptive, rational, and
willing to utilise digital agricult@f@ctension. Other socio demographic variables such as
social status, family inco@ge and gender have been found to influence farmers’

knowledge and use of &l agricultural extension?2!:242.243,

R
Digital com&@on agricultural extension platforms are media through which digital
extensic@vices like innovative ideas, modern agricultural techniques, current input prices,
weath\e/information, among others are disseminated to farmers efficiently and reaching a
wider audience in the shortest possible time. These platforms include Short Messaging
Services (SMS), Interactive Voice Response (IVR), Unstructured Supplementary Service
Data (USSD), e-Bay, E-mail, e-Wallet, Facebook, Twitter, WhatsApp, Telegram, LinkedIn,
and Instagram. Access to digital platforms can offer significant advantages to smallholder
farmers by providing links to suppliers and timely information and allowing users to tap into
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workforce talent, build strategic partnership, access support services such as training, finance

and legal services and critically reach markets and customers!?%!3%,

The potentials of digital communication agricultural extension are enormous; however, these
can only be harness when fully embraced, adopted and used by farmers and other key players
along the agri-food value-chain. Utilisation of digital extension entails dissemination of
agricultural information and innovative ideas using the various digital platforms a%lduits.
Usage of digital communication extension could enhance the effectivene@éxtension
service delivery by reducing outreach costs and help tailored the ir&n 6n to farmers’
individual needs and situations; improve farmers’ bargaini Qwer by providing
transparency and additional supplier options; improved acc@o personalized information
and new technologies and inputs can increase the leve § mmercialization; and promote

agricultural productivity and market efﬁ01ency However, the level of usage is

influenced by level of digital literacy a@al skills among farmers, availability of

technology, accessibility of digital platﬁ@ and accessibility of internet facilities*.

o)

Although, digital communlp%gagrlcultural extension utilisation has the potentials to
revolutionise agr1cu1tur%%ct1v1ty, these potentials have been constrained by some factors.
Chiefly among thes&nstramts is high level of illiteracy among farmers. This is particular
challenging 'ng-éroﬁciency in digital extension requires acquisition of certain level of
knowle(@%d skills, and majority of the farmers do not have the basic education necessary
to acq\u(e this knowledge?->#¥. Digital skills and e-literacy remain a significant constraint to
the use of new technologies and are particularly lacking in rural areas, especially in
developing countries. Other constraints to digital extension utilisation include inadequate
information on digital extension services delivery; poor internet accessibility and connectivity

in rural areas; high cost of data; poor knowledge of digital-enabled technologies among
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farmers; poor ICT infrastructure; complexity in usage; and erratic power (electricity)

45,136

supply

Digital communication extension has already changed the dynamics of the agri-food sector.
Management of resources through digital agricultural extension services have become highly
optimized, individualized, and anticipatory; driven by data and functioning in real time in a
hyper-connected way. Agri-food value chain has become more traceable and coo@ted at
the most detailed level, while different field crops and market information ce@Qecurately
managed to their own optimal prescriptions?%’. Influence of digital ex%o(ﬁ(as manifested
in high crop yields, better commodity pricing, improved farm m ent systems, better

food crop utilisation, enhanced market accessibility, and lucr. farm enterprise.

Q

2.5  Summary of Gaps in Reviewed Literature ’bQ

This chapter presented the review of rele %‘atures related to the research. Literature
reviewed on the concept of digital @nunicaﬁon agricultural extension explored the
meaning and relevance of digita&%municaﬁon extension to agricultural productivity,
especially in food producti%@ economy of the smallholder farm families, and that of the

S
)

The review ofg,jyrature reveals agricultural extensions exposes smallholder farmers to

nation.

innovatiQ practices and technologies that enhance their productivity, increased income
levelsXAﬁproved livelihoods, and promote food security through the provision of critical up-
to-date and timely information to farmers. The paradigm shift from conventional extension
service delivery systems to digital extension services is brought about by the evolution and
revolution of digital technologies with the array of potential benefits. Literatures reviewed
describe digital communication agricultural extension as the use of phenomenal digital

technologies and innovations in an increasing ubiquitous trend in the entire agricultural
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value-chain, including sensors, robotics, digital communication tools, block-chains,
computational decision and analytical tools, system integration, ubiquitous connectivity,
artificial intelligence, machine learning, internet of things, cloud-based technologies, among

others.

Literature revealed that although global food production has increased tremendously in the
past few decades, developing nations like Nigeria is suffering from severe food shortage due
to poor adoption of modern farming practices. The situation is exacerbatec@%«opulation
explosion, climate change, Covid 19 pandemic, and conflicts. The revigfv further reveals that
smallholder farmers are the engine-room in food crop productio%@ae major food crops
produced by these farmers include cassava, yam, maize ns, rice, millet, sorghum,
tomatoes, pepper, oil palm trees, among others; and t%qg'ltity produced exceedingly fall

short of the domestic demands. 66

The reviewed literature also shows digit &Qmunication extension and advisory services
influence crop production and diveré_ﬁ;\sn' which is an adaptation response mechanism to
climate change. Timely inform%@tl\and knowledge acquisition on modern cultural practices,
drought resistant cultiv@ competitive nutritional and market values made available to
farmers through, y@;s digital extension platforms were considered drivers of crop
diversiﬁcati%gnk)ved access to personalised advisory extension services and adoption of
precisiO@’bculture was reported by literature to have the potential to significantly improve
yield by 70%, while digital marketplaces and e-platforms for agricultural products provide
direct linkages between producers and consumers, shortened agri-food value chains, expands

producers’ access to new markets, improved price transparency, and creates business

opportunities to farmers.
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Chapter Three : QQ
Methodology /\

This chapter describes the study area, research design, popu ti&the study, sample size
and sampling techniques, descrption of the research i nts, and the procedures for

collecting and analysing data necessary for the io@n of the research. The chapter is

presented under the following sub-headings: fb

N\
3.1  Research Design .
B

The study adopted descriptive &%’% research design. Descriptive survey research involves
collection of data abm%@tvailing conditions or situations for the purpose of analysis,

interpretation, cor

m&)ns, and identification of trends and relationships in order to proffer
answers to egm covering the current status of the subject in the study. It also allows for

quick d ection across different sections that belong to the same group at comparatively

cheap\ewost.

3.2 Population of the Study

The study population comprised all the 5250 registered farmers in Oyo State under the
auspices of All Farmers’ Association of Nigeria (AFAN), Oyo State Chapter. This includes

but not limited to cassava, yam, rice, maize, tomatoes, pepper, and plantain farmers’ resident
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in Oyo State. All cash crop farmers’ resident in the state will be excluded from the study as

they do not fall within the scope of this study.

3.3 Sample and Sampling Technique

A sample size of 408 was used for the study. The minimum sample size was determined using

the Taro Yamane formula and ten percent non-retrieval rate was added. The Taro Yamane

formula is stated as follow; Q\
__ X Q/

" 1EN(e)? ’\

Where; s

n=  Sample size Q

N = Population size = 5250

e=  errormargin =0.05

Therefore;
5250 @
. &
1 + 5250 (0.05)2 Q
N\
B 5250 GQ
"~ 1+5250(0.0025)
S
5250
B 14.12506
@

n~371

n + 10% non-retrieval

n =371+37

n = 408

138



Thus, the minimum sample size for the study as calculated was 408 respondents.

A well-structured Google form was administered on the WhatsApp platform of the All
Farmers Association of Nigeria (ALFAN), Oyo State Chapter with the consent of the State

Chairman.

34 Description of the Research Instrument

A well-structured Google form titled “The Influence of Digital Communicatiotq%ulture
Extension on Food Crop Production in Oyo State” (IDCAEFCP) S d to elicit
information from the respondents. The instrument was divided in@&n sections (A-G).
Equally Focused Group Discussion (FGD) sessions were or$d among Food Crops

Farmers in the state under review to further validate th ation from the respondents

Section A: This comprised structured ques@igned to elicit relevant information about

thereby making the research works robust.

the socio-demographic characteristje&x respondents such as age, gender, religion,
educational attainment, househol (sae, ethnicity, and estimated monthly income. The

respondents gave relevan‘% ation about their socio-demographic characteristics as

applicable. Q

[ ]
Section B: Thi@ designed to elicit information on the enterprise characteristics such as
years of f: g experience, types of food crop cultivated, size of farmland, sources of farm

labOI}vurces of farm capital, sources of farm inputs, and avenues of produce sales.

Section C: This is a cognitive test that measures the level of knowledge of digital
communication extension among respondents. It has three scale of True/False = 3; False/No =

2 and Not Sure = 1.

139



Section D: This was designed to determine the digital communication platforms accessible to
the farmers. The farmers were presented with various digital communication extension
platforms and were allowed to indicate by ticking the digital communication platforms

accessible to them.

Section E: This was designed to assess the level of utilisation of digital communication
Agricultural extension services among food crop farmers in the study area. A 4—po'&Likert

response scale of Often = 4; Sometimes = 3; Rarely = 2; Never = 1. The re@ents were

expected to tick as applicable. &Q/

Section F: This was designed to investigate the constraints militati gainst utilisation of

&

Farmers were presented with a list of constraints whi%)ve <

digital communication Agricultural extension services among,food crop farmers in Oyo State.
measured on a 4-points Likert

response scale of Very Severe Constraint = 4; S%ﬁ?onstraint = 3; Mild Constraint = 2;

Not a Constraint = 1. The farmers were exp \@to tick as applicable.

3.5  Validity of the Research In .®t
o

The instrument was subject ce validity by the Thesis Supervisor, while content validity

was carried out by t&ther experts in statistics and evaluation. All corrections were
R — -

subsequently r@ omments incorporated as recommended before the link was shared

at All FarméAssociation of Nigeria, Oyo State Chapter WhatsApp platform for the of

collﬁ@ata for this study.

3.6  Reliability of the Research Instrument

Reliability of a research instrument refers to the extent to which the instrument yields almost
the same results over multiple trials. The link on the Google form was first shared on the
WhatsApp platform of small groups of farmers who were in cooperative societies in the

neighbourhood of Ogun State; a population homologous to the population of this study. The
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researcher retrieved the Google forms where 41 forms, representing ten percent of intended
sample size, were completely filled by the farmers. Data from the retrieved Google form was

subjected to Cronbach’s Alpha test, and the coefficients are as presented below;

Table 3.1: Reliability Coefficients of the Research Instrument

SN Section Number of variables Reliability coefficient

1 B 10 0.72

15 0.69

A\
13 0.81 (\/U
10 0.
K\

m O] O

2
3
4
5 F 10

Fieldwork, 2024 %

3.7 Method of Data Collection Q

QO

A letter of introduction was obtained from the ® rtment of Mass Communication and
Media Technology, Lead City Universit \Qain access to conduct the research with
registered farmers in Oyo State un'd@ auspices of AFAN, Oyo State Chapter. Data
collection was carried out b.y t @&earcher with two research Assistants using the Google
form on ALFAN, Oyo t@@hapter WhatsApp platform. The forms were administered
electronically foE two\, weeks and completed forms were retrieved for analysis. For the
qualitative s ud@ Focused Group Discussions (FGDs) were conducted in Atiba represting
Oyo Zon Ogbomoso representing Oke-Ogun Zone and Iseyin respectively. The
interv\mv schedule captured the socio-demographic characteristics of the respondents,
Agricultural enterprise characteristics, accessibility to digital communication platforms,
knowledge of digital communication Agricultural extension, level of utilisation of digital
communication Agricultural extension services, constraints to utilisation of digital

communication Agricultural extension services.
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3.8  Method of Data Analysis

Data collected was systematically coded and analysed with the aid of Statistical Package for
Service Solution (SPSS) version 27. The study adopted both descriptive and inferential
statistical tools for the analysis. Descriptive tools such as mean and standard deviation,
frequency distributions, and percentages were used to analyse the research question; and the
outputs were presented on Tables. The hypotheses were tested using relevant J&rential
statistical tools like Analysis of Variance (ANOVA) at p-value < 0.05 level @oiﬁcance.

The results from the analysis were used for interpretation and dism@g\f the research

findings. : EO

&

1. All Farmers Association, o@ria (AFAN), Oyo State Branch, 2024.

N
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E%ﬁapter Four

QQ\sults and Discussions of Findings

This chapter prfs%&e results and discussion of the findings in line with the research

questions andhhypotheses of the study.

4.1 \g:hbographic Data Analysis

Table 4.1: Socio Demographic Data of Respondents (N=408)

Variables Description Frequency Percent
Age (Years) 20-30 111 27.2
31-40 83 20.3
41-50 132 324
>51 82 20.1
Gender Male 289 70.8
Female 119 29.2
Educational attainment No formal education 12 2.9
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Primary 25 6.1

Secondary 36 8.8
Tertiary 335 82.1
Marital status Single 101 24.8
Married 269 65.9
Separated 12 2.9
Divorced 11 2.7
Widowed 15 3.7
Religion Christianity 167 40.9
Islam 158 38.8
Traditional worship 83 20.3

Source: Field Survey, 2023 Q\

Table 4.1 presents the frequency distribution of farmers’ socio demographi@gzteristics in
Oyo State, Nigeria. The result shows that the age bracket of one hun@d thirty-two (132):
32.4% of the farmers was between 41-50 years, followed by on%dred and eleven (111):
27.2% who were between 20-30 years; eighty-three (8 3% who were between 31-40

years; and eighty-two (82): 20.1% who were 51 %ea}.bQ& above. This implies that majority

of the farmers were in their active and econo% y productive ages. It also signifies the
entrant of young adults into agricultural fi %'mg and specifically, food crop production. The
study was dominated by male gen \s two-hundred and eighty-nine (289): 70.8% of the

respondents were male farme{a%ile the female farmers accounted for one hundred and

nineteen (119): 29.2%.&

Concerning ec‘éﬁ}% attainment, three hundred and thirty-five 335: (82.1%) of the
responden},b%ve attained tertiary education; thirty-six 36: (8.8%) had attained primary
educﬁl&wenty—ﬁve 25: (6.1%) had only primary education; and twelve 12: (2.9%) had no
formal education. These findings mean that the farmers are highly educated and well read,
and only a fraction had below secondary education. It also signifies that majority of the
respondents are expected to be familiar with digital communication. Two hundred and sixty-
nine 269: (65.9%) of the respondents were married farmers; while one hundred and one 101:

(24.8%) were unmarried farmers; fifteen 15: (3.7%) were divorced; while twelve 12: (2.9%)
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and eleven 11: (2.7%) were separated or divorced, respectively. The result on religious
affiliation showed that one-hundred and sixty-seven 167: (40.9%) of the respondents were of
Christian faith; one hundred and fifty-eight 158: (38.8%) professed Islam; and eighty-three

83:(20.3%) were affiliated with traditional worship.

K\
S
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Q

Table 4.2: Enterprise Charactq@l&cs in Food Crop Farming (N=408)

Variables ‘\“ Description Frequency Percent
Years of farming experie ’5\ S 155 112 27.5
6-10 119 29.2

. & 11-15 60 14.7

5\\' 16-20 117 28.7

Farm size (Hec ) 1-5 182 44.6
:bg 6-10 125 30.6

11-15 47 11.5

Q 16-20 30 7.4
Lanmership Inheritance 140 343
Purchase 146 35.8

Communal 33 8.1
Lease 89 21.8
Source of farm capital Personal savings 220 53.9
Family savings 56 13.7

Loan from friends 24 5.9
Loan from Cooperatives 72 17.6

Loan from microfinance bank 25 6.1

Government grant 11 2.7
Avenue for produce sales Open market 307 75.2
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Off-takers 101 24.8

Profit of Product sales per <¥100,000 9 2.2

hectare (N) N101,000-200,000 96 23.5
N201,000-%300,000 116 28.4
N301,000-400,000 113 27.7
>N401,000 74 18.1

Source: Field Survey, 2023

The frequency distribution on enterprise characteristics of food crop farmers as presented on
Table 4.2 shows that one hundred and twelve (112): 27.5% of the respondents had b&een 1-
5 years of farming experience, one hundred and nineteen (119): 29.2% haeen 6-10
years of farming experience, sixty (60):14.7% had between 11-}&}/ s of farming
experience, and one hundred and seventeen (117): 28.7% had betw -20 years of farming
experience. The result also shows that one hundred and -two (182): 44.6% of the
farmers owned between 1-5 hectares of farmland, one hundsed and twenty-five (125): 30.6%
owned between 6-10 hectares of farmland, fortyér\b (47): 11.5% owned between 11-15
hectares of farmland, and thirty (30): 7. 4°/<yb\@ between 16-20 hectares of farmland. One
hundred and forty (140): 34.3% of the )@ndents claimed their land ownership was through
inheritance, one hundred and for@& (146): 35.8% claimed they acquired the land farming
through direct purchase, t ree (33): 8.1% claimed the land they used for farming was

communally owned, gghty—nme (89): 21.8% claimed the land used for farming was

leased. Q:\\'

It was f@’lé shown that two hundred and twenty (220): 53.9% of the respondents sourced
their}aﬁ capital through personal savings, fifty-six (56): 13.7% sourced farm capital from
family savings, twenty-four (24): 5.9% sourced their farm capital through loans from friends,
seventy-two (72): 17.6% obtained loans from cooperatives, twenty-five (25): 6.1% obtained
loans from microfinance banks, while a fraction, eleven (11): 2.7% acquired government
grants as their farm capital. In addition, majority of the farmers, three hundred and seven
(307): 75.2% sell their farm produce in the open market, while one hundred and one (101):
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24.8% sold their farm produce directly to off-takers. Food crop production as measured in
sales per hectare shows nine (9): 2.2% of the farmers made ¥100,000 or less per hectare,
ninety-six (96): 23.5% made between ¥N101,000-%200,000 per hectare, one hundred and
sixteen (116): 28.4% made between ¥201,000-%300,000 per hectare, one hundred and
thirteen (113): 27.7% made between }301,000-%400,000 per hectare, and seventy-four (74):

18.1% made ¥401,000 and above per hectare.
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Figure 4.1: Sources of farm inputs
Source: Field Survey, 2023

Figure 4.1 presents the sources of farm inputs such as seeds and seedlings, fertilisers,
herbicides, pesticides, equipment, and implements among others. The resu Qpresented
shows that one hundred and seventy-two (172): 42.2% sometimes source\theif” farm inputs
from open market, two hundred and eight (208): 51.0% claimed @a ays source their
farm inputs from open market; one hundred and seventy (17 :%A sometimes approach
extension agents for their farm inputs and ninety-sever@): 23.8% claimed they always
source their inputs extension agents. The result al ows that one hundred and seventy
(170): 41.7% and eighty-eight (88): 21.6%_ 0 spondents claimed they sometimes and
always source their inputs from cooperai%&cieties; two hundred and sixteen (216): 52.9%
and seventy-five (75): 18.4% son&ﬁg\s and always sources inputs from middlemen; one

hundred and sixty-four (164):{(& and fifty-nine (59): 14.5% sometimes and always source

inputs from research stitutes. The findings indicate that farmers in this study usually

sourced their in@@ any available source that can meet theneeds of planting seasons.

x@b
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R\
4.2  Presentation 0%\@

4.2.1 Analysi(b@arch Questions

Research @lion One: What are the major food crops facililated by digital agricultural

exteh@ommunication services in Oyo State?
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Figure 4.2 presgn‘&a major crops faciliatated by digital communication agricultural

sFigure 4.2: Major Crops Qu@d by Food Crop Farmers

extension s i@ Oyo State. As observed in the Figure, one hundred and sixty-four (164):
40.2% s €;§6d in the cultivation of cassava, one hundred and thirteen (113): 27.7%
cultivated maize, sixty (60): 14. 7% were into cultivation of yam, forty-four (44): 10.8% were
into vegetable production, fourteen (14): 3.4% were into cowpea production, and thirteen
(13): 3.2% were into rice production. In summary, this clearly indicated that cassava, maize,

and yam were the three most cultivated crops by farmer in the study area.
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Research Question Two: What is the level of accessibility to Digital Communication

Agricultural Extension Sserivces to food crop farmers in Oyo State?

Table 4.3: Accessibility of Digital Communication Platforms by Food Crop Farmers
(N=408)

Digital platforms Not Barely Very Remark

Accessible  Accessible accessible

Freq % Freq % Freq % X Std

WhatsApp 96 235 183 449 129 31,6 208 0.74 Accessible

Instagram 210 515 127 311 71 174 166 0.76 B %es&ble
E-Bay 245  60.0 105 257 58 142 154 0.73 Qy Accessible
Telegram 179 439 162 39.7 67 164 1.73 %(Bﬁrely Accessible
Facebook 82 20.1 181 444 145 355 215 ¥3* Accessible

LinkedIn 248 60.8 120 294 40 9.8 1.49~30.67 Barely Accessible
Twitter 213 522 137 33,6 58 14.2 2 0.72 Barely Accessible
E-Wallet 254 623 106 26.0 48 1@ 149 0.70  Barely Accessible

Short ~ Messaging 75 184 185 453 148 @J 218 0.72  Accessible
Services (SMS) ’b

Webpage 169 414 168 % 174 176  0.73  Barely Accessible
Email 122 299 204 20.1 190 0.70 Barely Accessible
Interactive voice 192 47.1 K 16.2 1.69 0.73 Barely Accessible
response (IVR) ‘\

Unstructured 170 AIQQ 159 390 79 194 1.78 0.75 Barely Accessible
supplementary

service data (USSD)
Weighted meany(x ’\\7 0.76; Criterion mean (x)= 2.00; General decision =Barely Accessible

Source FleIWey, 2023
**%*Thre : Mean value of 0.01-1.99 = Barely Accessible; 2.00-2.59 = Accessible; 2.60-3.00=
Very\% ible; x = Mean; Std= Standard Deviation

Table 4.3 presents the accessibility of digital communication agricultural extension platforms
available to food crop farmers in Oyo State. The rating scale of “Not Accessible (1), Barely
Accessible (2), and Very Accessible (3)” were used; a criterion mean of 2.0 was set for the
study, and thresholds were established for remarks. The result as presented on the Table
shows that only three (3) of the digital platforms were remarked as “Accessible”, and these
platforms include WhatsApp (x= 2.08+0.74), Facebook (x= 2.15+0.73), and SMS (x=
2.18%0.73). The result also shows that ten (10) of the digital platforms were remarked barely
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accessible, and these include Instagram (x= 1.66+0.76), e-Bay (x= 1.54+0.73), Telegram (x=
1.7340.73), Twitter (x= 1.62+0.72), Webpage (x= 1.76+0.73), Email (x= 1.90+0.70), IVR (x=
1.69+0.73), and USSD (x= 1.78+0.75), LinkedIn (x= 1.49+0.67), and e-Wallet (x=
1.49+0.70), respectively. In addition, the weighted mean of the accessibility index was lower
than the criterion mean (1.76 < 2.0). In summary, finding from research question two
revealed that the digital communication agricultural extension platforms were barely

accessible to food crop farmers in the study area.

Research Question Three: What is the extent of knowledge Digital Co ication
Agricultural Extension Services among food crop farmers in Oyo State? Q

Table 4.4a: Knowledge of DCAES among Food Crop Farmers in Oy6 State’(N=408)

Knowledge statements False/No Not Sure True/ﬁs\\x_ Std  Remark
F % F % F
Digital extension involves the use of 65 159 51 12.5 2%.6 2.56 0.75 Good
digital technologies for the purpose
disseminating innovative information and Q
technologies << >
302 740 2.58 0.76 Good

Digitalisation of agricultural extension 67 16.4 39 .
involve the deployment of digital
platforms like Facebook, WhatsApp, e-

agricultural information between Good
researchers, extension agents and farmers

The deployment of digital extension can® })‘\' 150 36 88 311 762 261 0.73 Very
make the transfer of innovative ideas \ Good

reach a wider audience within a short #i
The use of digital technologies 63 154 47 11.5 298 73.1 2.58 0.75 Good
imnevative

give farmers access to

Bay, Instagram
Digital extension enables quick transfer of 57 \@41 10.0 310 76.0 2.62 0.72 Very

techniques that improve their tivity

The use of digital techno s always 56 13.7 48 11.8 304 745 2.61 0.72 Very
link farmers to div farm inputs Good
suppliers with })5\&@1 ies for price

negotiation t N

Source: Fie@u?v’ey, 2023
\9:6

Table 4.4b: Knowledge of DCAES among Food Crop Farmers in Oyo State (N=408)

Knowledge statements False/No Not Sure True/Yes X Std Remark

F % F % F %
Digital extension enables quick transfer 69 169 41 10.1 298 73.0 2.56 0.77 Good
of  agricultural information  from
researchers and extension agent farmers
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The use of digital extension furnish 73 179 56 137 279 684 251 0.78 Good
farmers with analytical tools that enhance

farm management and decision-making

skills

Digital extension can hinder farmers 232 569 31 7.6 145 355 222 0.94 Good
from sharing knowledge, ideas, and

experiences with other farmers

Digital extension  could  hinder 226 554 42. 103 140 343 221 093 Good
improvement in efficiency, productivity

and sustainability in farm and across

value-chain

Digital extension can collapse the current 257 63.0 54 132 97 238 2.39 0.85 Good
commercial agricultural structure

resulting in huge financial loss to farmers %
Digital extension reduces farmers’ 232 569 55 135 121 29.7 2.27 Q od
decision-making capabilities leading to 6

poor choices and low crop yield ‘
Digital extension cannot benefit local 148 36.3 59 145 201 493138
farmers because of its high-speed &

connectivity and data driven system Q
Digital extension cannot meet basic 151 37.0 57 14.0 200% 1.88 0.92 Poor

information needs of local farmers’ Q

.92 Poor

because it is too technical for their

bargaining power and the option to

understanding 9

Digital extension can reduce farmer’s 198 48.5 51 6 59 39.0 2.10 093 Good
choose from reputable vendors ’b

Weighted Mean (X) = 2.39+0.68; Criterion mean (X) = 2 eral Decision= Good

Source: Field Survey, 2023
Key: x = Mean; Std= Standard Deviation \Q

Thresholds: mean value of 0.01-1.99= Po Q 59= Good; 2.60-3.00= Very Good

Table 4.4a and Table 4.4b prese@&c?\e summary of descriptive analysis on knowledge of
digital communication a al extension services among food crop farmers in Oyo State.

Fifteen (15) items we d to measure the knowledge of digital communication agricultural
extension serv1®1ong food crop farmers. The result as presented above showed that three
(3) items marked very good, ten (10) items were remarked good, two (2) items were
remeh@%)oor, and the weighted mean was higher than the criterion mean. The general
remarking of the items as good implies that majority of the respondents had good knowledge

of the items.

Thus, they know and agree that digital extension involves the use of digital technologies for
the purpose  disseminating innovative  information and technologies (x=

2.56+0.75);digitalisation of agricultural extension involves the deployment of digital

153



platforms like Facebook, WhatsApp, e-Bay, Instagram (x= 2.58+0.76); digital extension
enables quick transfer of agricultural information between researchers, extension agents and
farmers (x= 2.62+0.72); deployment of digital extension can make the transfer of innovative
ideas to reach a wider audience within a short time (x= 2.61+0.73); the use of digital
technologies can give farmers access to innovative techniques that improve their productivity
(x= 2.58+0.75); the use of digital technologies always link farmers to diverse farm inputs
suppliers with opportunities for price negotiation (x= 2.61+0.72); digital exterQ'\ ables
quick transfer of agricultural information from researchers and extension%e/ to farmers
(x=2.56+0.77); and the use of digital extension can furnish farmers ’%nalytical tools that

enhance farm management and decision-making skills (x= 2.5 li($

O
The result also indicates that majority of the respon&@mow and disagree that digital
extension can hinder farmers from sharing kno%%e, ideas, and experiences with one
another (x= 2.22+0.94); digital extens&@%ld hinder improvement in efficiency,
productivity and sustainability in fa\&nd across value-chain (x= 2.21+0.93); digital
extension can collapse the cur@f?\ommercial agricultural structure resulting in huge
financial loss to farmers (x3 . +0.85); digital extension reduces farmers’ decision-making
capabilities leading to,poor’choices and low crop yield (x= 2.27+0.89), and digital extension
o

can reduce faw@

2.10+0.93 jority of the respondents exhibited poor knowledge on two items and

aining power and the option to choose from reputable vendors (x=

errorhqg{r agree that digital extension cannot benefit local farmers because of its high-speed
connectivity and data driven system (x= 1.87+0.92); and digital extension cannot meet basic
information needs of local farmers because it is too technical for their understanding (x=
1.88+0.92). Cumulatively, the weighted mean (x= 2.39+0.68) was greater than the criterion

(x= 2.00). In summary, finding for research question three revealed that majority of the food
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crop farmers in the study area had good knowledge of digital communication agricultural

extension services.

Research Question Four: What is the extent of utilisation of Digital Communication

Agricultural Extension Serivces among food crop farmers in Oyo State?
Table 4.5 Utilisation of DCAES among Food Crop Farmers (N=408)

Variables Never Rarely Often Always x Std Remark
F % F % F % F %

Access price of farm inputs 34 8.3 81 19.9 171 419 122 299 293 High

from vendors &

Access market price for farm 46 1.3 57 14.0 153 375 37.3 ' 98 Very

produce High

Access financial services 78 19.1 115 282 124 304 91 &Q 2.56 1.04 High

Recruitment of farm labour 86 21.1 89 21.8 108 265 _1 .6 2.67 1.12 High

Access innovative ideas on 55 13.5 67 164 158 3 314 2.88 1.00 High

crop husbandry 6

Purchase of agricultural input 42 103 66 162 1 Q.O 157 385 3.02 098 Very

(e.g., seeds, agro-chemicals, f&& High

equipment, machinery) b

Access information on crop 10.0 10.0 ?@rb 136 333 295 096 High

disease and management

Access weather information @ 18.9 37.5 125 30.6 2.86 1.00 High

Access information on 174 155 38.0 118 289 280 1.03 High

profitability of other ° A

agricultural enterprises Q

diversification purposes %

Weighted mean ()?‘— A) 92; Criterion mean (x) = 2.50; General Decision= High

Source: Field Stygy, 2023 ~

Key: Always ( ften (3); Rarely (2); Never (1); x = Mean; Std= Standard Deviation

Thresholdsf@ value 0of 0.01-2.49= Low; 2.50-2.99=High; 3.00-3.99= Very High

Table\Qj presented the utilisation of digital communication extension services among food

crop farmers in Oyo State. Nine (9) items were used to assess the utilisation of digital

extension services among food crop farmers, out of which seven (7) were remarked “High”,

and two items (2) were remarked “Very High”. The seven (7) items remarked “High”

implies

majority of the food crop farmers often utilised digital communication extension services to

access prices of farm inputs from vendors (x=2.93+0.91); access financial services (x=2.56+1.04);
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recruitment of farm labour (x= 2.67£1.12); access innovative ideas on crop husbandry (x=
2.88£1.00); access information on crop diseases and management (x= 2.95+0.96); access
weather information (x= 2.86+1.00); and access information on profitability of other
agricultural enterprises for diversification purposes(x= 2.80+1.03). It was also observed from
the Table that two (2) items were remarked “Very High” which imply that majority of the
food crop farmers always utilised digital agricultural extension services to access market
prices for farm produce (x= 3.01+0.98); and purchase agricultural inputs (x= 3Q2%0.98). In
addition, the result generally reveals that the utilisation of digital agri@/@ extension
services among food crop farmers was High (x= 2.85>2.50). The su@of the finding for
research question four revealed that majority of the food Cé rs often utilise digital

communication agricultural extension services in the stud
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Research Question Five: What are the constraints to utilisation of Digital Communication

Agricultural Extension Services among food crop farmers in Oyo State?

Table 4.6: Constraints Preventing Utilisation of DCAES (N=408)

Constraints Not a Minor Major
Constraint Constraint Constraint  x Std
F % F % F %
High level of illiteracy among 27 6.6 101 248 280 68.6 2.62 0.61
farmers
Inadequate information on digital 43 105 137 33.6 228 559 245 0.68
extension services delivery %
Poor internet accessibility and 39 9.6 76 18.6 293 71. . 0.65
connectivity in rural areas
Erratic power (electricity) supply 51 125 90 22.1 267 2,53 0.71
Poor ICT infrastructure 53 13.0 79 19.4 276(? 2,55 0.71
Lack of technical support 52 12.7 120 294 6 .8 245 0.71
Poor access to computer and other 47 11.5 100 245 @) 64.0 2.53 0.69
internet gadget
High cost of data 49  12.0 127 31.1 % 232 599 245 0.70

Policy  disruption by new 43 105 135 33.1

government QQ

230 564 246 0.68

Poor knowledge of digital- 37 9.1 105 25.
enabled technologies among
farmers

3

266 652 2.56 0.66

Weighted Mean (X) = 2.52+0.72; Criterion}&x_k 2.00; General Remark= Very Severe

Remark
VS

S

VS

VS

VS

S

VS

S
S

VS

Source: Field Survey, 2023 \
Key: Major Constraint (3); Minor Const@ ; Not a Constraint (1); x= Mean; Std=

Standard Deviation; S= Severe; VS= Very Sev
Thresholds: mean value of 0.01-1.99= Mi onstraint; 2.00-2.49= Severe; 2.50-3.00= Very Severe

N
Table 4.6 presents the constr.aim@iznting utilisation of DCAES among food crop farmers
in Oyo State. Ten (10) i ere used to measure the constraints preventing utilisation of
digital agriculturgl’&lsion services among food crop farmers; four (4) of the items were
remarked ev@while six (6) were marked “Very Severe”. From the crop farmers’
responseQ ¢ items, it was revealed that majority of the food crop farmers perceived
inad%&e information on digital extension services delivery (x= 2.45+0.68); lack of technical
support (x= 2.45+0.71); high cost of data (x= 2.45+0.70); and policy disruption by new

government (x= 2.46+0.68) as severe constraints.

The result also reveals that majority of food crop farmers perceived that high level of

illiteracy among farmers (x= 2.62+0.61); poor internet accessibility and connectivity in rural
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areas (x=2.62+0.65); erratic power (electricity) supply (x= 2.5340.71); poor ICT infrastructure
(x=2.55+0.71); poor access to computer and other internet gadgets (x= 2.53+0.69); and Poor
knowledge of digital-enabled technologies among farmers (x= 2.56+0.66) as very severe
constraints. Cumulatively, the weighted mean was higher than criterion mean (2.52>2.00), and was

remarked very severe. The summary of the finding for research question five revealed that

majority of the constraints were generally inferred as very severe.
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Research Question Six: What is the influence of accessibility to Digital Communication

Agricultural Extension Serivces on food crops production in Oyo State?

Table 4.7: Cross-tabulation on Influence of Accessibility to DCAES on Food Crops
Production (N=408)

Level of Accessibility
Poor Good
Food Crops Freq % Freq %
Cassava 93 56.7 71 433 \
Cowpea 3 21.4 11 7 Q
Maize 55 48.7 58 Q:;/Q
Rice 3 23.1 10 /\ 769

Vegetables 16 36.4 28 0 63.6
Yam 26 43.3 34 s ’ 56.7

Total 196 48.0 gﬂ\o 52.0

Source: Field Survey, 2023 A4

Table 4.7 presents the summary of cross—tabulati%%inﬂuence of accessibility to DCAES
on food crops production in Oyo State. It @Wed that two hundred and twelve (212):
52.0% of the respondents reports good\&sibility of digital agricultural extension services
while, one hundred and ninety—si&): 48.0% of the respondents reports poor accessibility
of digital agricultural e teé\ services. The result also shows that good accessibility of
digital communicatio gcultural extension services is prominent among cowpea farmers
(78.6%); this i@ve by rice farmers (76.9%), vegetable farmers (63.6%), yam farmers
(56.7%), maize farmers (51.3%), respectively. Poor accessibility of digital
comﬁ&tion agricultural extension services is observed only among cassava farmers
(56.7%) in the study area. In summary, finding for research question six revealed that access

to digital communication agricultural extension services was highest among cowpea and rice

farmers in the study area.
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Research Question Seven: What is the influence of knowledge of Digital Communication

Agricultural Extension Services on food crops production in Oyo State?

Table 4.8: Cross-tabulation on Influence of Knowledge of DCAES on Food Crops
Production (N=408)

Level of Knowledge
Poor Good
Food Crops Freq % Freq %

Cassava 29 17.7 135 82.3 \
Cowpea 2 14.3 12 85.
Maize 6 53 107 Q{b

69.

Rice 4 30.8 9

Vegetables 2 4.5 42 0 95.5
Yam 13 21.7 47 % 78.3
Total 56 13.7 66@ 86.3
Source: Field Survey, 2023 A4

Table 4.8 presents the summary of cross—tabulatk&@rding the influence of knowledge of
DCAES on food crops production in Oy@\\@’g It is observed from the result that good
knowledge of digital agricultural exten\' ervices is conspicuous among vegetable farmers

(95.5%). This is followed by r@fﬁ?farmers (94.7%), cowpea farmers (85.7%), cassava

farmers (82.3%), yam @.3%), and rice farmers (62.9%), respectively. This implies

that vegetable and maize ers have the highest knowledge of digital agricultural extension

°
services which 60&6 arness to improve food production in the study area.

x@b
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Research Question Eight: What is the influence of utilisation of Digital Communication
Agricultural Extension Services on food crops production in Oyo State?

Table 4.9: Cross-tabulation on Influence of Utilisation of DCAES on Food Crops
Production

Level of Utilisation

Food Crops Low High

Freq % Freq %
Cassava 74 45.1 90 54.9
Cowpea 6 42.9 8 57.1
Maize 48 42.5 65 57.5 \
Rice 9 69.2 4 30.8Q
Vegetables 22 50.0 22 )
Yam 25 41.7 35
Total 184 45.1 24 A
Source: Field Survey, 2023 o

Table 4.9 presents the summary of cross-tabulation on in@ﬁf utilisation of digital
agricultural extension services on food crops production 1@0 State. The result as presented
on the Table shows that the level of utilisation %@ agricultural extension services is
highest among yam farmers (58.3%), maiz s (57.5%), and cowpea farmers (57.1%).
They are followed by cassava farmgrg\' .9%) and vegetable farmers (50.0%); while rice
farmers (41.7%) trailed behind in t{g}hdy area. This implies that the level of utilisation of

digital communication agricu.&a extension services was above average among the food

crop farmers in the stucb%?
S

x@b
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4.2.2 Testing of Hypotheses

Hol: Accessibility of Digital Communication Agricultural Extension Services has no

significant influence on food crops production in Oyo State.

Table 4.10a: ANOVA on Influence of Accessibility DCAES to on Food Crops Production
in Oyo State

Acceptability Sum of Df Mean F p-value  Decision

Squares Square \
1 1 Q

Groups

Between 64.723 2 32.362 30.962 0.000 @ﬁcant

Within 423.313 405 1.045 6\
Groups %
Total 488.037 407

VN v

Table 4.10a presents the summary of Analysis of & ce (ANOVA) on influence of
accessibility of digital agricultural extension servi ’Q food crops production in Oyo State.
The result as presented on the Table abo @ws that accessibility of digital agricultural
extension services has significant @ce (F2, 40s=30.962; P= 0.000) on food crops
production among the respondm@:?)yo State. This implies that food crops production in
Oyo State is influenced @ss to digital extension services. Therefore, the null hypothesis

was rejected at 0. 05 &a vel of confidence.

Table 4.10b6 Significant Difference (LSD) Post-hoc Multiple Comparisons Test

OO0
Levg O%QSSibility Mean Diff  Std. Error p-value 95% Confidence Interval

Lower Bound  Upper Bound

Poor Good -0.49697" 0.11612 0.000 -0.7252 -0.2687
Very Good  -1.04720" 0.13374 0.000 -1.3101 -0.7843
Good Poor 0.49697" 0.11612 0.000 0.2687 0.7252
Very Good  -0.55023" 0.13095 0.000 -0.8077 -0.2928
Very Good Poor 1.04720" 0.13374 0.000 0.7843 1.3101
Good 0.55023" 0.13095 0.000 0.2928 0.8077

*. The mean difference is significant at the 0.05 level.
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Table 4.10b presents further analysis on influence of accessibility of digital communication
agricultural extension services on food crops production using Least Significant Difference
(LSD) post-hoc multiple comparisons test. The summary as observed in the Table reveals
there is significant difference (p= 0.000) in food crops production between farmers with very
good access to digital communication agricultural extension services and those with poor
access; and food crop production was seen to be 1.047 times (mean difference = 1.04720)
higher among farmers with very good access to digital communication agricultuQex nsion

services than those with poor access to digital agricultural extension service&/

N

The result also reveals there is statistically significant difference .000) in food crops
production between farmers with very good access to dicommunication agricultural
extension services and those with good access; and f ogvps production was seen to be
0.550 times (mean difference = 0.55023) higher@g farmers with very good access to
digital communication agricultural extensies than their counterpart with good access.
The result furthermore reveals ther\ ignificant difference (p= 0.000) in food crop
production between farmers with%q%access to digital communication agricultural extension
services and farmers with p@cess; and food crops production was seen to be 0.496 times
(mean difference = &697) higher among farmers with good access to digital
t

[ ]
communicatio aggk%i ral extension services than farmers with poor access.

\/@%6
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Ho2: Knowledge of Digital Communication Agricultural Extension Services  has no

significant influence on food crops production in Oyo State.

Table 4.11a: ANOVA on influence of Knowledge of DCAES on Food Crops Production
in Oyo State

Knowledge Sum of Df Mean F p-value  Decision
Squares Square

Between 11.625 2 5.812 4941 0.008 Significant

Groups \

Within 476.412 405 1.176 Q

Total 488.037 407 (’\\

N

Groups

N4
Table 4.11a presents the result of analysis conducted to determi ﬁnﬂuence of knowledge
of digital communication agricultural extension service l‘Qod crop production in Oyo
State. The result reveals that knowledge of digi aka munication agricultural extension
services has significant influence (F2405= 4 ’6 .008) on food crops production in Oyo
State. Therefore, the null hypothesis \:v%s\r' éﬂed at 0.05 alpha level of significance.
N

Table 4.11b: Least Significant l&ér—awe (LSD) Post-hoc Multiple Comparisons Test

Level of Knowledge M\}\Aﬁiff Std. Error p-value 95% Confidence Interval
Q ) Lower Bound  Upper Bound
Poor Good -0.34949" 0.15814 0.028 -0.6604 -0.0386
Very, -0.63732° 0.20319 0.002 -1.0368 -0.2379
Good ch;d\ 0.34949" 0.15814 0.028 0.0386 0.6604
ery=Good -0.28783 0.15583 0.065 -0.5942 0.0185
Very Good &r 0.63732" 0.20319 0.002 0.2379 1.0368
’bﬁood 0.28783 0.15583 0.065 -0.0185 0.5942

*, TN%n difference is significant at the 0.05 level.

v

Table 4.11b presents a Least Significant Difference (LSD) post-hoc multiple comparisons test
that was further carried out to determine the level and direction of significance between the
level of knowledge. The result of the post-hoc multiple comparison tests shows there was
significant difference (p= 0.002) in food crops production between farmers with very good

knowledge and those with poor knowledge of digital communication agricultural extension
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services; food crop production was 0.637 times (mean difference = 0.63732) higher among
farmers with very good knowledge when compared to those with poor knowledge of digital
communication agricultural extension services. Significant difference (p= 0.028) is also
observed between farmers with good knowledge and those with poor knowledge of digital
communication agricultural extension services; and food crops production was 0.349 times
(mean difference = 0.34949) higher among farmers with good knowledge than those with poor
knowledge of digital communication agricultural extension services. HoweveQer is no
significant difference (p= 0.065) in food crops production between farme&/ very good

knowledge and those with good knowledge of digital communicati@lg&cultural extension

services. s D

Ho3: Utilisation of Digital Communication Agricultural Extension Services has no

significant influence on food crops product@Oyo State.

Table 4.12a: ANOVA on Influence of Utill\gn of DCAES on Food Crops Production in
Oyo State

Acceptability Sum of Df §\\')/[ean F p- Decision
Squares \ Square value
a R\ a

Between 14.458 N 7.229 6.182 0.002  Significant

Groups QQ
Within ”@Q\? 405 1.169

Groups
Total 488.037 407
(9. \

\"A
Table\&a presents the summary of ANOVA on influence of digital communication
agricultural extension on food crops production in Oyo State. The result as seen in the Table
above shows the utilisation of digital communication agricultural extension services has
significant influence (F240s = 6.182; p= 0.002) on food crops production in Oyo State.

Therefore, the null hypothesis was rejected at 0.05 alpha level of significance.
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Table 4.12b: Least Significant Difference (LSD) Post-hoc Multiple Comparisons Test

Level of Utilisation Mean Std. p- 95% Confidence Interval

Diff Error value

Lower Bound Upper Bound

Low High -0.33637°  0.11575 0.004 -0.5639 -0.1088
Very High  -0.46308"  0.16284 0.005 -0.7832 -0.1430
High Low 0.33637" 0.11575 0.004 0.1088 0.5639
Very High  -0.12671 0.16494 0.443 -0.4510 0.
Very Low 0.46308" 0.16284 0.005 0.1430 @2
High High 0.12671 0.16494 0.443 -0.1975 ’\ 0.4510
*. The mean difference is significant at the 0.05 level. %
N

Table 4.12b presents further analysis on influence of n of digital communication
agricultural extension services on food crop pro uq'Bleing Least Significant Difference
(LSD) post-hoc multiple comparisons test. Th ary of the post-hoc test reveals there is
significant difference (p= 0.005) in foo %S production between farmers with very high
usage of digital communication ag@ral extension services and their counterpart with low
level usage; and food crop pf@%n was seen to be 0.463 times (mean difference = 0.46308)
higher among farmers \@%ry high usage of digital communication agricultural extension
services than t ‘{‘&low usage. The result further reveals there is statistically significant
difference (p=,0.004) in food crop production between farmers with high usage than those
With@’gage of digital communication agricultural extension services; food crop
production was seen to be 0.336 times (mean difference = 0. 0.33637) higher among farmers
with high usage of digital agricultural extension services than those with low usage.
Conversely, there was no significant difference (p= 0.443) in food crops production between
farmers with very high usage and their counterpart with high usage of digital communication

agricultural extension services.
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Ho4: Constraints to utilisation of Digital Communication Agricultural Extension Serivces

has no significant influence on food crops production in Oyo State.

Table 4.13a: ANOVA on Influence of Constraints to Utilisation of DCAES on Food
Crops Production in Oyo State.

Acceptability Sum of Df Mean F p-value  Decision
Squares Square

Between 22.601 2 11.300 9.833 0.000 Significant

Groups \

Within 465.436 405 1.149 QQ

Groups Q/

Total 488.037 407 (\&

N\
The summary of a one-way analysis of variance on influenc &mtraints to utilisation of
digital communication agricultural extension services on crops production in Oyo State
is presented on Table 4.13a above. The result as pr%v@shows that constraints to utilisation
of digital communication agricultural extensi rvices has significant influence (F2405=

9.833; p=0.000) on food crops product@Oyo State. Therefore, the null hypothesis was

rejected at 0.05 alpha level of mgm{&a\e
°® AQ

Table 4.13b: Least Sig%n@\Difference (LSD) Post-hoc Multiple Comparisons Test

Level of Constram(& Mean Std. p- 95% Confidence Interval
Diff Error value
é‘, Lower Bound Upper Bound
Minor ere -0.20872 0.16446 0.205 -0.5320 0.1146
-0.59433 0.15486 0.000 -0.8988 -0.2899
\/ severe
Severe Minor 0.20872 0.16446 0.205 -0.1146 0.5320
Very -0.38561 0.11815 0.001 -0.6179 -0.1533
severe
Very Minor 0.59433 0.15486 0.000 0.2899 0.8988
severe Severe 0.38561 0.11815 0.001 0.1533 0.6179

*, The mean difference is significant at the 0.05 level.

Further analysis to determine the level and direction of significance using LSD post-hoc test

as presented on Table 4.13b shows there is significant difference (p= 0.000) between farmers
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who reported minor constraints and those that reported very severe constraints; food crops
production was observed to be0.594times (mean difference = 0.59433) higher among farmers
who reported minor constraints when compared to farmers that reported very severe
constraints to utilisation of digital communication agricultural extension services in the study
area. The result also shows there is significant difference (p= 0.001) in food crops production
between farmers who experience severe constraints and those that experience very severe
constraints; food crops production was observed to be0.385 times (mean differenQ B8561)
higher among farmers who experience severe constraints when compared to th%/ experience
very severe constraints. However, there was no significant difference %05) in food crops
production between farmers that reported minor constraints and those %ported severe constraints

to utilisation of digital communication agricultural extensio . This implies that increase
in severity of constraints causes decline in food crops p@mtion in the study area.

4.2.3 Discussion of Findings \Q’b
This research investigated the influ f digital communication agricultural extension
services on food crops’ produ(@fgyo State, Nigeria. This section presents the discussion
of findings and relate t s@ith previous studies by other researchers for similarity and
differences for robu%s. n this study, the socio demographic characteristics of the farmers

[ ]

were analysed,@rprise characteristics were highlighted, eight research questions were

answered,@)ur hypotheses were tested.

Q

Results of the farmers’ socio demographic characteristics revealed that majority, 289 (70.8%)
of the respondents were male, while the female gender accounted for 119 (29.2%). The result
also revealed that about one-third, 132 (32.4%) of the farmers were between 41-50 years of
age, and this was followed by 111 (27.2%) who were between 20-30 years; 83 (20.3%) who
were between 31-40 years; and 82 (20.1%) who were between 51 years and above. This

implied that most of the farmers were in their active and productive years who can stand the
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rigour involved in farming; however, about one-fifth of the farmers were a bit advance in age.
Result on educational attainment revealed that majority, 335 (82.1%) had attained tertiary
education, while only a fraction 12 (2.9%) had no formal education, indicating the farmers

are highly educated and well read, as only a fraction had below secondary education.

Majority, 269 (65.9%) of the respondents were married; about one-quarter, 101 (24.8%) were
single; 15 (3.7%) were divorced; while 12 (2.9%) and 11 (2.7%) were separated ang&ivorced
from their spouses, respectively. The high number of married farmers observ@Q&his study
is a testament to the importance attached to marriage and family respofisibilaties. The result
on religious affiliation revealed that 167 (40.9%) of the responde @e of Christian faith;
158 (38.8%) professed Islam; and 83 (20.3%) were afﬁliatth traditional worship. The
presence of the three main religious among the res&@ts indicates a strong religious

affiliation and the level societal religiosity. 66

Results of enterprise characteristics of fo. }*\QQp farmers revealed that 112 (27.5%) of the
respondents had between 1-5 years é}émg experience; 119 (29.2%) had between 6-10
years of farming experience;, 6@ %) had between 11-15 years of farming experience; and
117 (28.7%) had betwe@} years of farming experience. This indicates that the farmers
are endowed with @h of years of experience which can be productively and profitably

harnessed. T&gﬂ corroborated by Focus Group discussants who noted that;

“I gfn into farming, my parents are farmers and I was trained with the proceeds of

farming” (FGD, Atiba).

“I have been farming for about 15years now. I was introduced to farming by a friend when [
lost my job, and I have been feeding my family from the proceeds of farming” (FGD,

Ogbomoso).
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It was further revealed that 188 (44.6%) of the farmers owned between 1-5 hectares of
farmland; 125 (30.6%) owned between 6-10 hectares of farmland; 47 (11.5%) owned
between 11-15 hectares of farmland, and 30 (7.4%) owned between 16-20 hectares of
farmland. This indicates that majority of the farmers were into medium-scale commercial
farming. Result on land ownership revealed 140 (34.3%) of the respondents claimed their
land ownership was through inheritance; 146 (35.8%) claimed they acquired the land for
farming through direct purchase; 33 (8.1%) claimed that the land they used foer g was
communally owned; and 89 (21.8%) claimed the land used for farming w@/ ed. Land is
an important factor of production in agriculture. It provides the basis oed crop production
and most income-generating activities which make land an indis ble asset for economic
empowerment and livelihood diversification in developi Q‘[riesl’z. Studies have shown
that improve productivities by small- and medi -ps%farmers that would promote food
security hinge their abilities to step-up and ex and usage above eleven hectares®*>, as

there exists inverse relationship between fﬁin\slze and farm productivity®’.
° \\'
T

Farm inputs such as seeds and %fags, fertilisers, herbicides, pesticides, equipment, and
implements among others \@ways 208 (51.0%) or sometimes 172 (42.2%) sourced from
open market; always &3.8%) or sometimes 172 (42.2%) from extension agents; 88
(21.6%) alway@%() 41.7%) sometimes sourced from cooperative societies; 75 (18.4%)
always or @52.9%) sometimes sourced from middlemen; while 59 (14.5%) always or 164
(40.Z§Q&metimes sourced their inputs from research institutes. The findings indicated a
mix-sources of farm inputs probably due to problems of timely availability and/or
accessibility of these inputs to meet the needs during planting seasons; however, open market
and middlemen were mostly patronised for agricultural inputs®®!°. The finding is also

corroborated by FGD discussants who asserted that;
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“You know it is not possible to get all your agricultural inputs in one place; I always buy
agro-chemicals from a vendor in the market, and those I couldnt get from the vendor order

from a known supplier (middleman)” (FGD, Ogbomoso).

“Input buying is based on trust and my vendor has not never disappointed me. I have had
dealings with him (the vendor) for years, and I always buy my seeds and other inputs from his

store. However, the cooperative society I belong to do supply us agrochemicals li%’tiliser

at a cheaper rate” (FGD, Atiba). QQ

It was further revealed that 220 (53.9%) of the respondents sourcedethets farm capital from
personal savings; 56 (13.7%) source farm capital from family sa@% (5.9%) source farm
capital through loans from friends; 72 (17.6%) obtained Qom cooperatives; 25 (6.1%)
obtained loans from microfinance banks, while a fr: o@n, 11 (2.7%) acquired government
grants as farm capital. This implied that major the farmers sourced their farm capital
through personal savings, close relati é\gnd only approach external sources like
cooperatives when there are speciaé;\@xd such as expansion and diversification among

N\

others'l!12, The observation is s%%htiated by FGD discussants’ testaments;
“I started with persona}bings and kept reinvesting the proceeds. I later secure loan from

cooperative so(te@expansion, and this has really helped my farm business” (FGD,
Ogbomosc}sb

“OuM enterprise is a product of combine savings, myself and my spouse (family savings),

and we have been increasing our investment every year from the profits(FGD, Ogbomoso).

“I started with small personal savings and later got government grant which I invested for

the expansion of the farm (FGD, Atiba).
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In addition, it was revealed that majority of the farmers 307 (75.2%) sold their farm produce
in the open market, while about one-quarter, 101 (24.8%) sold their farm produce directly to
off-takers. Food crop production as measured in sales per hectare indicated 9 (2.2%) of the
farmers made ¥100,000 or less per hectare; 96 (23.5%) made between }:101,000-%200,000
per hectare; 116 (28.4%) made between ¥201,000-N300,000 per hectare; 113 (27.7%) made
between N301,000-%400,000 per hectare; and 74 (18.1%) made ¥401,000 and above per
hectare. The finding above is a testament to the profitability of food crop farm @ ver, it
has been argued that most farmers usually quote their gross revenues Wthh are a-far-cry from

the net-income even when seasonality and crop specialty are taken in@ ideration”!131415,

Findings from research question 1 revealed majority of the @rs, 164 (40.2%) specialised
in cassava cultivation; more than one-quarter 113 (27.79 O)inated maize; 60 (14.7%) were
into yam cultivation; 44 (10.8%) were into Vegeta%%oduction; 14 3.4% were into cowpea
cultivation; and 13 (3.2%) were into ric% tion. This clearly indicated that cassava,
maize, and yam are the three most cuh&d food crops by farmers in the study areas. This
concurred with previous studleséga asserted that the economy of Oyo State is chiefly
anchored on production o@ and food crops such as cassava, yam, maize, and cocoa

among others!®!718, The inance of cassava farming in the study area was further acceded

to by FGD disc@

“Althou@ssava is the crop I cultivate majorly, I often interplant it with maize. It is very
hard\/

to'see a farmer that plant only one crop, we also practice mixed-cropping where

cassava and maize or vegetables are planted together” (FGD, Atiba).

“I major in cassava cultivation, but I always inter-plant cassava with corn and some
vegetables. I dont think you can see any farmers who practice mono-cropping” (FGD,

Ogbomoso).
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“I specialised in two crops, cassava and yam on separate farmlands. However, I don't plant
them alone, I inter-crop cassava with maize while yam is inter-cropped with tomatoes” (FGD,

Ogbomoso).

Findings from research question 2 revealed that only three digital communication platforms
namely WhatsApp (x= 2.08+0.74), Facebook (x= 2.15+0.73), and SMS (x= 2.18+0.73) were
accessible, while others were barely accessible to the farmers. In addition, the weighted
accessibility mean (x=1.76+0.76) was lower than the criterion indicatin @Qhe digital
communication agricultural extension platforms were barely accessed toﬁoé%op farmers in
the study area. Thus, more than half of the respondents decry chssibility to digital
communication agricultural extension services. This ﬁnding@a consonance with previous
studies whose findings indicated that farmers face t e@llenge of accessibility that is
multifaceted in nature'®2%2!, and this has resulte@mr- or low-level adoption of digital
extension services??. Despite the challenge@ ssibility, studies have shown that farmers
still patronise electronic platforms like\Q%tsApp, Facebook, SMS, and YouTube for timely
agricultural information?324, Thu@clgs been posited that the promotion of digital extension

accessibility would facilit@%&ess to timely agricultural information and services that

strengthens food secur'tyQSimilar attestations were made by FGD discussants as follow;

“...there is ugﬁlth internet connection here, however, WhatsApp is accessible to me, and

this is fg d by the use of SMS, especially when internet network is very poor” (FGD,

Ogb%o).

“I always access WhatsApp and Facebook with ease. In fact, we have WhatsApp platforms

for different farm groups where agricultural information is shared” (FGD, Atiba).

“As for me, WhatsApp, Facebook, and SMS are the most accessible. They play similar

functions, and SMS becomes very handy when there is internet problem” (FGD, Atiba).
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Findings from research question 3 revealed the weighted mean (x= 2.39+0.68) was higher
than the criterion mean indicating that majority of the farmers had good knowledge of digital
communication extension services. Determination of the level of digital communication
agricultural extension knowledge among the respondents further reveals that cumulatively,
more than three-quarter of the farmers had good knowledge of digital communication
agricultural extension services. Similarly, FGD discussants demonstrated good knowledge

Q
&

“... my understanding is digital communication extension is when you mobile phone

digital communication in agricultural extension services thus;

to access agricultural information like disease management, w forecast, determine

farm input price, or current price of farm produce” (FGD, Ooso).

73

. I can say digital communication extension irth\es the broadcast of agricultural
messages to farmers through digital technologi, é@ radio, tv, and other electronic media.
Radio programmes like ‘Agbelere’, ‘Ere IM; and ‘Ageloba’ are some digital extension

broadcasts used to educate farmerse@em agricultural practices in Oyo State” (FGD,

N
Atiba). . Q
ba) $

“I think digital comm @on agricultural extension covers all modern technology that uses
internet for inf<r&5ﬁa sharing, and platforms like WhatsApp, Facebook, Instagram, and

Twitter are @e of the platforms for digitally disseminating agricultural innovations and

otheﬂ%%/lture—related information” (FGD, Atiba).

On the benefits of digital communication agricultural extension services, an FGD discussant

averred that;

“There is this WhatsApp group I belonged to, we usually meet on that WhatsApp group to

discuss and share ideas without physically coming together. Also, emergency information on
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inputs, disease management, and weather are shared on the platform and farmers got the

information almost immediately (FGD, Atiba).

This finding is in consonance with a study whose findings indicated more than three-quarter
of farmers knew digital technology can be efficiently used for the dissemination of innovative
ideas and technologies to a larger farm audience?>2°. The widespread knowledge that digital
communication agricultural extension involves the use of digital technologies for Lb%upose
of disseminating innovative information and technologies to wider audienc in a short

time can be leveraged in promoting innovative ideas that enhance food opgfdduction”.

Findings from research question 4 revealed the aggregated% utilisation of digital
communication agricultural extension by the farmers (x= 2.85+0.92), indicating
majority of the farmers of often utilise the avail%@igital communication agricultural
extension services. Further analysis revealed mulatively, high utilisation of digital
agricultural extension services was report wnore than three-quarter of the farmers in the
study area. The findings agree with ég&e&tudies which reported high usage of user-driven
and user-friendly digital agi%% extension services for their outmost benefits??232%-30,
Although, there is w@d of digital communication extension knowledge among
educated farrners.i&ys been observed that this knowledge does not often translate into
adoption an utgb}tion of digital agricultural extension services by food crop farmer?-!-32,

The uti%@n of digital communication agricultural extension services among food crop

farm%as further affirmed as FGD discussants averred:

“...1 use digital communication platforms to compare inputs prices like fertiliser, herbicides,

and seeds every planting season” (FGD, Ogbomoso).
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“...I steadily get information on weather, price of inputs, crop diseases and their
managements. 1 also search for innovative ideas on post-harvest practices in the area of

storage techniques to enable me sell at later period after the market glut” (FGD, Atiba).

“... WhatsApp is very accessible to me; this is followed by SMS especially when there is poor

internet connection”’ (FGD, Ogbomoso).

“...WhatsApp and Facebook, and SMS are the most accessible platforms for ough,

they play similar function, SMS become very handy when there is pro@th internet

connectivity” (FGD, Atiba). 6\

Findings from research question 5 revealed majority of the c@m ts variables were seen as

very severe (2.52+0.72) by the respondents, indicating t were major constraints on the

aggregate. Further analysis revealed more tha%@f the respondents perceived the

constraints as very severe, while about one-th r@rceived the constraints as severe. Thus, it
N

can be deduced that the constraint VQI‘K% were a major barrier to the utilisation of digital

communication agricultural extens&arvices in the study area. Our finding is in complete

agreement with previous st@lo gave similar findings that poor internet accessibility and

connectivity, poor k@e of digital-enabled technologies, and poor access to computer

and other inte@

utilisation c@gital agricultural extension services among farmers'®3%. In addition, the

ets were among the constraints that hinders the adoption and

ﬁndi\{}%& also attested to by FGD discussants who asserted;

“...there is poor internet connection in the rural areas where our farms are located, and so

poor internet connection prevents us from accessing timely information” (FGD, Ogbomoso).
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“...the poor internet connection is caused by near-absence of telecom infrastructure. You
won t believe that at times we have to climb hills to find network at the farm site; thus, access

to urgent agricultural information is sometimes very difficult” (FGD, Atiba).

“...to be honest, I don’t know how to operate android phone; I always wait for my colleagues

to get the latest agricultural information. In the process, I sometimes miss out completely or

got the innovations late” (FGD, Ogbomoso). \

Research question 6 revealed that more than three-quarter of cowpea farQQSﬁ%) and
rice farmers (76.9%) reported good accessibility of digital con@@tion agricultural
extension services. These were followed by vegetable farmers (6% yam farmers (56.7%),
and maize farmers (51.3%), while cassava farmers (48.7¢ ed the least accessibility of
digital communication agricultural extension service;&Qhe study area. This finding implies
that cowpea and rice farmers have the hig ccessibility of digital communication
extension information; and they were fol ox\@by vegetable, yam, and maize farmers. The
least accessibility was observed am@as ava farmers, and indicates that cassava farmers
are less likely to get timely i tive information that would improve production. Our
findings agree with pr@ tudy which posited that access to digital extension services
have profoundly.q&ﬁonise how information is disseminated and accessed by farmers,
facilitate eq%g&ﬁccess to agricultural knowledge, empower farmers with innovative ideas,

leading Q%ianced agricultural productivity?3-433-36,

Y

Findings from research question 7 revealed that knowledge of digital communication
agricultural extension services was highest among vegetable (95.5%) and by maize (94.7%)
farmers. They were followed by cowpea farmers (85.7%), cassava farmers (82.3%), yam
farmers (78.3%), and rice farmers (62.9%), respectively. This implies that vegetable and

maize farmers have the highest knowledge of digital communication agricultural extension
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services which could be harness to improve food production in the study area. A good
knowledge of digital communication agricultural extension services could create vantage for
timely and effective communication with other stakeholders in the agricultural value chain as
well as accessing innovative techniques that empowers farmers to make informed choices and
decisions for increased productivity?>?737, The findings also give credence to previous studies
which averred that better knowledge brings better understanding of modern agricultural
techniques, enhances usability of digital agricultural extension services, an@_kmpowers

farmers with valuable insight that promotes agricultural productivity,(pmgability and

sustainability??33433, 0

Findings from research question 8 revealed an average %digital communication
extension utilisation among food crop farmers. The @tion of digital communication
agricultural extension services was highest am%’am farmers (58.3%), maize farmers
(57.5%), and cowpea farmers (57.1%). Th@ followed by cassava farmers (54.9%) and
vegetable farmers (50.0%); while rice ers (41.7%) trailed behind. This implies that the
level of utilisation of digital c@é?nication agricultural extension services was above
average among the food cr@&gners. This corroborates the findings from previous research
which posited that ‘% ilisation of digital agricultural extension services have profound

revolutionary @

farmers”’@lso, numerous studies have shown that utilisation of digital agricultural

n how information is disseminated and accessed by food crop

exterﬁ&platforms and associated services have help overcome geopolitical barriers,
allowing farmers access to timely agricultural knowledge on market prices for farm inputs
and products, innovative agricultural techniques and best practices, weather forecast, et cetera,
which have empowered farmers with up-to-date practical knowledge that promotes better

crop yields?53438.39.40
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Findings from Hypothesis 1 revealed accessibility to digital communication agricultural
extension services has significant influence (F2, 405 = 30.962; P= 0.000) on food crop
production among the respondents in Oyo State, Nigeria. Significant increase in food crop
production (mean difference = 1.04720; p= 0.000) was observed among farmers with very
good access to digital communication agricultural extension services when compared to those
with poor access to digital agricultural extension services. Also, significant increase in food
crop production (mean difference = 0.55023; p= 0.000) was observed amon Q*es with
very good access to digital communication agricultural extension services h@ompared to
their counterpart with good accessibility. Significant increase in foo@production (mean
difference = 0.49697; p= 0.000) was further observed amon ﬂ%s with good access to
digital communication agricultural extension services w Q

pared to farmers with poor

association exists between accessibility and 1vity. The study posited that access to

accessibility. This finding is in consonance with gry&@s study which reported significant

1

digital extension services exposes fa &\ o agricultural best practices that reduces
]
inefficiencies and enhance their pr@&v%“ . The Similarly, experimental study conducted

to evaluate the effects of th%rent extension treatments showed significant increased

production by those fan@wse extension treatment was followed by access to additional

digital extensioa i@tion over those without access to digital extension information*2.

Findings @Hypothesis 2 revealed knowledge of digital communication agricultural
exterﬁ&ewices has significant influence (F2.405= 4.941; P=0.008) on food crop production
in Oyo State, Nigeria. Significant increase in food crop production (mean difference =
0.63732; p= 0.002) was recorded among farmers with very good knowledge when compared
to those with poor knowledge of digital agricultural extension services. Also, significant
increase in food crop production (mean difference = 0.34949; p= 0.028) was observed

between farmers with good knowledge when compared to farmers with poor knowledge of
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digital communication agricultural extension services in the study area. Worthy of note is the
significant increase in food crop productions recorded among farmers with very good
knowledge when juxtaposed to farmers with poor knowledge of digital communication
agricultural extension services; and farmers with very good knowledge of digital extension at

their disposal always poise in making better decision with regards to agricultural best

S\

Findings from Hypothesis 3 revealed utilisation of digital communicati %ricultural

practices that enhance their productivity?3->.

extension services has significant influence (F3405s = 6.182; p=0.002) o@ga'op production
in Oyo State, Nigeria. In addition, significant increase in foo production (mean
difference = 0.52152; p= 0.005) was observed among f@s with very high level of
utilisation when compared to those with low utilisation &ital agricultural services. Also,
statistically significant increase in food crop pr%’bﬁn (mean difference = 0.33637; p=
0.004) was recorded among farmers wit‘r\\@rbevel utilisation of digital communication
agricultural extension services when-jm@sed to those with low level utilisation of digital

communication agricultural exte@srpservices. The finding is in complete agreement with

previous studies that re o@ssociation between adoption of digitalised extension with
§

agricultural knowledge on market prices for farm inputs and

farmers’ access to tlxk
[ ]
products, utiliseti()g\\f nnovative techniques and best practices, and better crop yields?*

31,34,38 6

Find&(%from Hypothesis 4 revealed constraints to utilisation of digital communication
extension services has significant influence (F2.405= 9.833; p= 0.000) on food crop production
in Oyo State, Nigeria. Also, significant increase in food crop production (mean difference =
0.59433; p= 0.000) was observed among farmers who reported minor constraints when
compared to farmers that experience very severe constraints. It was further observed that food
crop production significantly increased (mean difference = 0.38561; p= 0.001) among
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farmers who experience severe constraints when compared to farmers that experience very
severe constraints to utilisation of digital communication agricultural extension services This
implies that increase in severity of constraints causes decline in food crop production in the
study area. The findings agreed with previous studies that barriers to utilisation of digital
communication agricultural extension services could be technical, economic, environmental,
cultural, and regulatory-institutional, and the severity, which is more pronounced among
small-scale farmers, has been associated with inefficiencies, poor decision-mak@&ﬂs and
low productivity!®2%2143 ~ Also, studies have further shown that efﬁci@lication of
adaptable digital communication in agricultural extension service @V would directly

grow region economy and this would be evident in all life activit%x the social system and

wellbeing*443:4647, QD
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Chapter Five

Conclusion

This chapter presents the summary, conclusion, and recommendations of the A\t also

discusses the contributions of this study to the body of knowledge as well (}@ested areas

for further studies. :’\
5.1 Summary of Findings Q E

This study investigated influence of digital communic%&ricultural extension services on
food crop production in Oyo State, Nigeria. Findi@ the study revealed that one hundred
and thirty-two (132: 32.4%) were between\\\@ years of age and this was followed by one
hundred and eleven (111: 27.2%) wér@een 20-30 years; eighty-three (83: 20.3%) were
between 31-40 years; and eigh @9 (82: 20.1%) were between 51 years and above. Two
hundred and eighty-nin »70.8%) of the respondents were male farmers, while one
hundred and n1netee . 29.2%) were female farmers. Concerning educational attainment,
three hundred Q}hlrty-ﬁve (335: 82.1%) had attained tertiary education; thirty-six (36:
8.8%) ha ed secondary education; twenty-five (25: 6.1%) had only primary education;
and Me (12: 2.9%) had no formal education. Two hundred and sixty-nine (269: 65.9%)
were married farmers; one hundred and one (101: 24.8%) were single unmarried farmers;
fifteen (15: 3.7%) were divorced; while twelve (12: 2.9%) and eleven (11: 2.7%) were
separated and divorced from their spouse, respectively. Findings on religious affiliation

revealed one-hundred and sixty-seven (167: 40.9%) were of Christian faith; one hundred and
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fifty-eight (158: 38.8%) professed Islam; while eighty-three (83: 20.3%) were affiliated with

traditional worship.

Frequency distribution on enterprise characteristics of food crop farmers revealed one
hundred and twelve (112: 27.5%) of the farmers had between 1-5 years of farming experience,
one hundred and nineteen (119: 29.2%) had between 6-10 years of farming experience, sixty
(60:14.7%) had between 11-15 years of farming experience, and one hundred ancL&enteen
(117: 28.7%) had between 16-20 years of farming experience. It was also r that one
hundred and eighty-eight (188: 44.6%) of the farmers owned bet@(lds hectares of
farmland, one hundred and twenty-five (125: 30.6%) owned @n 6-10 hectares of
farmland, forty-seven (47: 11.5%) owned between 11-15 hec%rmland, and thirty (30:
7.4%) owned between 16-20 hectares of farmland. One “indred and forty (140: 34.3%)
claimed their land ownership was through inherita%’,bhe hundred and forty-six (146: 35.8%)
claimed land ownership was through d@chase, thirty-three (33: 8.1%) claimed

farmland was communally owned, ar& ty-nine (89: 21.8%) claimed the farmland was
leased. Q‘\(—)

Findings on farm inpu‘@éd that one hundred and seventy-two (172: 42.2%) sometimes
source their farm 3@6 from open market, two hundred and eight (208: 51.0%) always
source farm&&ld\from open market; one hundred and seventy (172: 42.2%) sometimes
approac@%nsion agents for their farm inputs; and ninety-seven (97: 23.8%) always source
farm inputs from extension agents. one hundred and seventy (170: 41.7%) and eighty-eight
(88: 21.6%) sometimes and always source inputs from cooperative societies; two hundred
and sixteen (216: 52.9%) and seventy-five (75: 18.4%) sometimes and always sources inputs
from middlemen; one hundred and sixty-four (164: 40.2%) and fifty-nine (59: 14.5%)

sometimes and always source inputs from research institutes.
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It was further revealed that two hundred and twenty (220: 53.9%) farmers raised farm capital
through personal savings, fifty-six (56: 13.7%) raised farm capital from family savings,
twenty-four (24: 5.9%) source farm capital through loans from friends, seventy-two (72:
17.6%) obtained loans from cooperatives, twenty-five (25: 6.1%) obtained loans from
microfinance bank, while a fraction, eleven (11: 2.7%) acquired government grants as farm
capital. Three hundred and seven (307: 75.2%) sell their farm produce in the open market,
while one hundred and one (101: 24.8%) sold their farm produce directly to off%takers: Food
crop production as measured in sales per hectare shows nine (9: 2.2%) ers made
N100,000 or less per hectare, ninety-six (96: 23.5%) made between@x)OO-NZO0,000 per
hectare, one hundred and sixteen (116: 28.4%) made betwee 01,000-N300,000 per
hectare, one hundred and thirteen (113: 27.7%) mad Qen N301,000-N400,000 per

hectare, and seventy-four (74: 18.1%) made N401g@above per hectare.

Answer to research questions revealed @% hundred and sixty-four (164: 40.2%)
specialised in the cultivation of cassav\% e hundred and thirteen (113: 27.7%) cultivated
maize, sixty (60: 14.7%) were@fo—)yam cultivation, forty-four (44: 10.8%) were into
vegetable production, fou . 4: 3.4%) were into cowpea production, and thirteen (13:
3.2%) were into ric pguction. Findings on accessibility revealed that cumulatively,
accessibility to Q.g}:tﬁ

study area 6
Q0

Finding$ on level of knowledge revealed that cumulatively, majority of the farmers had good

ricultural extension service was below average (x= 1.76+0.76) in the

knowledge (x= 2.39+0.68) of digital communication agricultural extension in the study area.
Findings on level of utilisation revealed that cumulatively, utilisation of digital
communication agricultural extension services was high (x= 2.85+0.92) among food crop
farmers in the study area. On constraints to utilisation, majority of the farmers perceived the
constraints as very severe (x= 2.52+0.72) in the study area.
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Findings revealed accessibility was highest among cowpea farmers (78.6%) and rice farmers
(76.9%); and these were followed by vegetable farmers (63.6%), yam farmers (56.7%), and
maize farmers (51.3%), while the least accessibility was reported among cassava farmers
(48.7%). Knowledge of digital agricultural extension services was highest among vegetable
(95.5%) and maize (94.7%) farmers. They were followed by cowpea farmers (85.7%),
cassava farmers (82.3%), yam farmers (78.3%), and rice farmers (62.9%), respectively. Lastly,
utilisation of digital agricultural extension was highest among yam farmers 5®maize
farmers (57.5%), and cowpea farmers (57.1%), cassava farmers (54.99 ,Q

vegetable

farmers (50.0%); while rice farmers (41.7%) trailed behind. 0&

Accessibility of digital agricultural extension services (F2, 405@.9§2; P=0.000), knowledge
of digital agricultural extension services (Fzsos= 4.941; 0.008), utilisation of digital
agricultural extension services (F240s = 6.182; p@m), and constraints to utilisation of

digital extension services (F2405= 9.833@00) significantly influenced food crop

production in the study area. . s&
5.2 Conclusion . @

Owing to the findings 0}& study, it could be deduced that majority of the food crop farmers
in Oyo State w@i@in their mid-ages; had attained tertiary education; were married; and

professed oréf the three major religious faiths.

Moskf%ie food crop farmers have acquired wealth of years of farming experience; majority
cultivated six hectares and above farmland; majorly acquired farmland through direct
purchase and inheritance; majorly sourced inputs from the open market and middlemen;
mostly sourced farm capital from personal savings; sold farm produce in open market; and

made above two hundred thousand Naira per hectare.
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Food crops majorly cultivated were cassava, maize, vegetables, cowpea, and rice; the most
accessible digital communication agricultural extension platforms were WhatsApp, Facebook,
and short messaging services, while on aggregate, digital communication agricultural

extension services were barely accessible to food crop farmers.

Majority of the food crop farmers had good knowledge of DCAES; reported high utilisation
of digital communication agricultural extension; and mostly inferred that %‘[raints

preventing the utilisation of digital agricultural extension services were severeQz

The accessibility of DCAES was highest among cowpea farrnersée&farmers, vegetable
farmers, yam farmers, maize farmers, and was least among cas@armers. Knowledge of
digital communication agricultural extension services w st among vegetable, maize,
cowpea, cassava, yam, and rice farmers, respecti\;%QFurthermore, utilisation of digital
communication agricultural extension was high% ong yam, maize, cowpea, cassava, and

vegetable farmers, while rice farmers trai %\ ind in the utilisation of digital agricultural

extension services. ‘\c’\\'

Lastly, accessibility, kno B@, utilisation, and constraints to utilisation of digital
agricultural extension ébes had significant influence on food crop production in Oyo State,
Nigeria. In ad((wj‘ good knowledge, and very high utilisation significantly increase
food crop uction; while very severe and severe constraints to utilisation of digital

agric\@l extension services significantly reduce food crop production in the study area.
5.3 Recommendations
Based on major findings from this study, the following recommendations were hereby made:

1. It was reported in this study that accessibility to DCAES was poor, and majority of the

digital extension platforms were barely accessible to food crop farmers. Poor accessibility
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can cut-off the flow of innovative information to farmers resulting in a decline in food crop
production. Accessibility of digital communication agricultural extension services to food
crop farmers should be improved upon by ensuring inclusive development of digital
agricultural, provision of critical digital infrastructures and facilities and establishment of
institutional framework that see to the provision and delivery of digitalised agricultural

extension information to food crop farmers especially among those in rural community.

2. Knowledge of digital communication agricultural extension services aod crop
farmers was generally good; however, there is always room for improv@&.?arget-speciﬁc
educational programmes that enunciate the potentials of digital ¢ ication agricultural
extension services to food crop farmers should be champior@apacity building should be
embarked upon through community training on digita &ulture, especially among lead-
farmers, young farmers, and women farmers to i@%e their current knowledge of digital
information on agriculture. Acquisition ofwrbagricultural extension knowledge through

training will increase adoption and utilﬁ\(%s\ potentials of food crop farmers.

&

3. Utilisation of DCAES was Q%rved to be high among food crop farmers. Very higher
utilisation of digital @al extension services can be achieved through community
agents and facilita@approach; these will allow real-time capturing of the challenges
farmers enc%gyfn their bid to utilise digital communication extension platforms. The use
of comr@ tech-savvy facilitators will also accord developers the opportunity to co-design
accegbfe, affordable, and easy-to-use digital extension tools and services that are demand-
driven. In addition, the facilitator will be able to monitor and evaluate food crop farmers’

performance in terms of responsiveness, efficiency of use, and satisfaction.

4. Constraints to utilisation of digital extension services were observed by food crop farmers

while these constraints can be mitigated through provision of digital infrastructure especially
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in the rural area and will promote digital inclusivity and enhance dissemination of innovative
ideas to farmers; promotional campaigns through conferences, seminars, and advocacies
should be employed to sensitise farmers on benefits of digital agricultural extension and
advisory services; and the provision of cheap and efficient internet connectivity that promotes

easy access to up-to-date agricultural extension knowledge and services is essential.

5.4 Contribution to Knowledge < Q
This study has contributed to knowledge in the following ways: ally, this study gave

a profound insight to the concept used in the study that was @r aborated beyond what is
obtainable among related previous studies. Diffusion of@vation Theory, Unified Theory
of Acceptance Use of Technology and Technolo%% erminism Theory were the major
theories used for the study. Diffusion of In %Theory propounded in 1962 and extended
in 2003 averred the adoption of any@ological innovation such as digital agricultural
extension services, involves Vario&(sﬁ\ges that is reflective as knowledge acquisition about
innovation, evaluation of @ accessibility and utilisation, and decision for continuum
when positive outco eg!tained. This theory shows that when food crop farmers acquire
knowledge of @’S«a ricultural extension services; ease of access and utilisation would

further attra@ the innovation; and the outcome as measured by their productivity would

infl cgheir decision to assimilate and disseminate the innovation.

The Unified Theory of Acceptance is based on four cardinal determinants of behavioural
intention to use digital technology, and these performance expectancy, effort expectancy,
social influence, and facilitating conditions. Farmers’ desire to improve on crop production
usually endeared them to innovative technology such as digital extension platform and digital

agriculture and advisory services. However, the efforts (ease or difficulty) required to access
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the platforms and effort required to utilise the services are very crucial both before and after
adoption of the innovations. Equally crucial is the mass media (social media) influence.
Digital agricultural extension platform such as WhatsApp, Facebook, YouTube, Twitter (now
X) among others, would influence timely accessibility of innovative ideas by food crop
farmers depending on the knowledge and skills these farmers possess; while the availability
or lack of facilities and infrastructure can facilitate or constrained access and utilisation of

digital agricultural extension services by food crop farmers, which advertently i@n food

crop production. < Q

Technology Determinism Theory asserted that technology has aut of development; the
development of technology is progressive; and the develop %‘[echnology is emergent,
that is, it is the determinant of all social transformatio@ﬂ cultural modifications. The
invented technology shapes society and cultuB’@encing human behaviour, social
structures, and communication patterns. \{&nmary, technology determinism theory
emphasizes the transformative imp.a@ digital technologies on agricultural practices,

information dissemination, and exﬁ%@on service delivery; which will motivate farmers to

adopt and utilise digital cor@&ation extension to improve their food crop production.

Empirically, this .sdes to the pool of empirical literature by reporting the significant
influence oﬁ< ag@}bility, knowledge, utilisation, and constraints to utilisation of digital
commu\%%o agricultural extension services on food crop production in Oyo State, which

prev%fempirical studies did not consider thus, bridging the gap in empirical literature.

In addition, findings of this study had also provided useful information that can serve as
bedrock for policy formulation by both the Federal and State Ministries of Agriculture and

other policy makers in the development of polices that could be used to improve accessibility
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and utilisation of digital extension platforms to food crop farmers in order to enhance high

productivity.
5.5 Suggested Areas of Further Studies

This study investigated the influence of digital communication agricultural extension services
on food crop production in Oyo State, using food crop farmers as its respondents. The study
also employed quantitative research. Perchance, mixed research could be emplo;@further

studies to provide a more detailed result on the influence of digit@nunicaﬁon

agricultural extension services on food crops production. 0&

The study also employed descriptive survey research desi gated the influence of
digital communication agricultural extension services on@ crops production in Oyo State.

A similar study could, however, be conducted us er types of research designs for the

purpose of comparison to establish similari@fferences of these studies.

Again, this study was conducted a .o®od crop farmers as respondents. However, new
studies could be conducted .ar&%‘gash crop farmers using the same research problems to

determine the influence %@‘ 1 agricultural extension services on cash crop production.

Furthermore, t °i®§ce of socio-demographic characteristics of food crop farmers were
not consider@n this study. Perhaps, further studies that explore the influence of age, gender,
educ@ attainment, and years of farming experience on food crop production. In addition,
the influence of enterprise characteristics such as farm size, type of land ownership, types of

crops cultivated, sources of capital, and labour, on food crops production could be explored.
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D g}

Frequency Percent Valid Percent Cumulative Percent
Valid 20-30 111 27.2 27.2 27.2
31-40 83 20.3 20.3 47.5
41-50 132 324 324 79.9
>5l1 82 20.1 20.1 100.0

Total 408 100.0 100.0

Gender

Frequency Percent Valid Percent Cumulative Percent
Valid Male 289 70.8 70.8 70.8
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Female 119 29.2 29.2 100.0
Total 408 100.0 100.0
Educational attainment
Frequency Percent Valid Percent ~ Cumulative Percent
Valid No formal 12 2.9 2.9 2.9
education
Primary 25 6.1 6.1 9.1
Secondary 36 8.8 8.8 %7.9
Tertiary 335 82.1 82.1 Q 0.0
Total 408 100.0 100.0 PR (\
bv
AN
Marital status \)
Frequency Percent Valid er% Cumulative Percent
Valid Single 101 24.8 64.8 24.8
Married 269 65.9 65.9 90.7
Separated 12 2.9 Q 2.9 93.6
Divorced 11 2.7 96.3
Widowed 15 3.7 100.0
Total 408 4 100.0
N
D
&
N g
Religion
QFrequency Percent Valid Percent Cumulative
. 5\% Percent
Valid Chris@ 167 40.9 40.9 40.9
Is 158 38.7 38.7 79.7
tional 83 20.3 20.3 100.0
&/orship
Total 408 100.0 100.0
Years Farming Experience
Frequency Percent Valid Percent Cumulative Percent
Valid 1-5 112 27.5 27.5 27.5
6-10 119 29.2 29.2 56.6
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11-15 60 14.7 14.7 71.3
16-20 117 28.7 28.7 100.0
Total 408 100.0 100.0
Size of Farm (Hectares)
Frequency Percent Valid Percent Cumulative Percent
Valid 1-5 182 44.6 44.6 44.6
6-10 125 30.6 30.6 75.2
11-15 47 11.5 11.5 \ 86.8
16-20 30 7.4 7.4 OQ 94.1
>21 24 5.9 5.9 Q/ 100.0
Total 408 100.0 1000 A
Q\
QA
Land Ownership N
Frequency Percent \% nt Cumulative Percent
Valid Inheritance 140 343 343 343
Purchase 146 35.8 (bQ 35.8 70.1
Communal 33 8.16 8.1 78.2
Lease &9 ’b 21.8 100.0
Total 408 ‘\\@0 100.0
)
c_J\
&
&
Major Crop
% Frequency Percent Valid Percent Cumulative Percent
Valid  Yam gn.:\\. 60 14.7 14.7 14.7
Cagsa 164 40.2 40.2 54.9
% 13 3.2 3.2 58.1
pea 14 34 34 61.5
N egetables 44 10.8 10.8 72.3
Maize 113 27.7 27.7 100.0
Total 408 100.0 100.0
Sources of farm capital
Frequency Percent Valid Percent Cumulative Percent
Vali  Personal savings 220 53.9 53.9 53.9
d Family savings 56 13.7 13.7 67.6
Loan from friends 24 5.9 5.9 73.5
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Loan from 72 17.6 17.6 91.2

Cooperatives
Loan from 25 6.1 6.1 97.3
microfinance bank
Government grant 11 2.7 2.7 100.0
Total 408 100.0 100.0
Source of seedlings- Open market
Frequency Percent Valid Percent Cumulativg Rercent
Valid  Never 28 6.9 6.9 Q 6.9
Sometimes 172 42.2 42.2 O 49.0
Always 208 51.0 51.0 Q/ 100.0
Total 408 100.0 100.0,:\‘
Source seedlings-Ext. Agent N
Frequency Percent @Percent Cumulative Percent
Valid Never 139 34.1 Q 34.1 34.1
Sometimes 172 4%@ 42.2 76.2
Always 97 '8 23.8 100.0
Total 408 @00.0 100.0
D)
B\
&
&
Q\ Source seedlings- Cooperative
. % Frequency Percent Valid Percent Cumulative Percent
Valid  Never g;\\' 150 36.8 36.8 36.8
Sonteti 170 41.7 41.7 78.4
88 21.6 21.6 100.0

. E'Zq 408 100.0 100.0

Source seedlings- Middlemen

Frequency Percent Valid Percent ~ Cumulative Percent
Valid Never 117 28.7 28.7 28.7
Sometimes 216 52.9 52.9 81.6
Always 75 18.4 18.4 100.0
Total 408 100.0 100.0
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Source seedlings Research Institute

Frequency Percent Valid Percent Cumulative Percent
Valid Never 185 453 453 453
Sometimes 164 40.2 40.2 85.5
Always 59 14.5 14.5 100.0
Total 408 100.0 100.0

Avenue Produce Sales

Frequency Percent Valid Percent Cumulati%rcent
Valid  Open market 307 75.2 75.2 Q 75.2
Off-takers 101 24.8 24.8 100.0

Total 408 100.0 100.0

O

Estimated sales of farm produce per hctw
‘

Frequency Percent Valid Pércent ~ Cumulative Percent

Valid  <¥100,000 9 2.2 2.2 2.2

®101,000- 96 23.5Q 23.5 25.7

§200,000 o)

N201,000- 116 @ 28.4 54.2

N300,000 @

N301,000- 113 27.7 27.7 81.9

N400,000 RN

>N401,000 \C} 18.1 18.1 100.0

Total @ 408 100.0 100.0

N

~ WhatsApp

& Frequency Percent Valid Percent Cumulative Percent
Valid Naet a ible 96 23.5 23.5 23.5
ible 183 44.9 44.9 68.4
ly 129 31.6 31.6 100.0

N accessible
Total 408 100.0 100.0
E-Bay

Frequency Percent Valid Percent Cumulative Percent
Valid Not accessible 245 60.0 60.0 60.0
Accessible 105 25.7 25.7 85.8
Highly 58 14.2 14.2 100.0
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accessible

Total 408 100.0 100.0
Instagram
Frequency Percent Valid Percent ~ Cumulative Percent
Valid Not accessible 210 51.5 51.5 51.5
Accessible 127 31.1 31.1 82.6
Highly accessible 71 17.4 17.4 100.0
Total 408 100.0 100.0 \\
cO
Facebook \/

Frequency Percent Valid &umulative Percent
Perce Q
Valid Not accessible 82 20.1 . 20.1

Accessible 181 444 444 64.5

Highly 145 35.5 Q 35.5 100.0
accessible

Total 408 @Q 100.0
(o)

Q
\ Telegram
Frequency Percent Valid Percent Cumulative Percent
Valid Not ac.zii&]% 179 43.9 43.9 43.9
Aegessi 162 39.7 39.7 83.6
é 67 16.4 16.4 100.0
ssible
v otal 408 100.0 100.0
Twitter
Frequency Percent Valid Percent =~ Cumulative Percent
Valid Not accessible 213 52.2 52.2 52.2
Accessible 137 33.6 33.6 85.8
Highly 58 14.2 14.2 100.0
accessible
Total 408 100.0 100.0
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LinkedIn

Frequency Percent Valid Percent ~ Cumulative Percent
Valid Not accessible 248 60.8 60.8 60.8
Accessible 120 29.4 29.4 90.2
Highly accessible 40 9.8 9.8 100.0
Total 408 100.0 100.0

N\

N

A J

E-Wallet S
Frequency Percent Valid Percent &C ative Percent

Valid  Not accessible 254 62.3 6 62.3

Accessible 106 26.0 %@ 88.2

Highly accessible 48 11.8 . 100.0

Total 408 100.0 <\)Ql 00.0
2
(&
N
)
&
&
o
\) Short Message Services (SMS)

o 5\' Frequency Percent Valid Percent Cumulative Percent
Valid  Not ac@e 75 18.4 18.4 18.4
Accessible 185 453 45.3 63.7
1 accessible 148 36.3 36.3 100.0

N al 408 100.0 100.0
A4
Web page created by Agricultural Research Institutes

Frequency Percent Valid Percent Cumulative Percent
Valid Not accessible 169 414 414 41.4
Accessible 168 41.2 41.2 82.6
Highly accessible 71 17.4 17.4 100.0

Total 408 100.0 100.0
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E-mail

Frequency Percent Valid Percent ~ Cumulative Percent
Valid Not accessible 122 29.9 29.9 29.9
Accessible 204 50.0 50.0 79.9
Highly accessible 82 20.1 20.1 100.0
Total 408 100.0 100.0
Interactive Voice Response (IVR) 4?
Frequency  Percent  Valid Percent CumulQe ercent
Valid Not accessible 192 47.1 47.1 O 47.1
Accessible 150 36.8 36.8 Q/ 83.8
Highly 66 16.2 16.2 100.0
accessible
Total 408 100.0 @
O N
<\
Unstructured supplemetary data
Frequency Perce%’b ahd Percent =~ Cumulative Percent
Valid Not accessible 170 41.7 41.7
Accessible 159 \Q 39.0 80.6
Highly 79 \ 19.4 19.4 100.0
accessible \%
Total é‘@} 100.0 100.0
N
\ Level of Accessibility
requency Percent Valid Percent Cumulative Percent
Valid Poor @ 196 48.0 48.0 48.0
Q/ 153 37.5 37.5 85.5
%Good 59 14.5 14.5 100.0
> Ilotal 408 100.0 100.0

\/‘(J

Digital extension involves the use of digital technologies for the purpose disseminating
innovative information and technologies

Frequency Percent Valid Percent Cumulative Percent
Valid False/No 65 15.9 15.9 15.9
Not Sure 51 12.5 12.5 28.4
True/Yes 292 71.6 71.6 100.0
Total 408 100.0 100.0
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Digitalisation of agricultural extension involve the deployment of digital platforms like
Facebook, WhatsApp, e-Bay, Instagram

Frequency Percent Valid Percent =~ Cumulative Percent
Valid False/No 67 16.4 16.4 16.4
Not Sure 39 9.6 9.6 26.0
True/Yes 302 74.0 74.0 100.0

Total 408 100.0 100.0

Digital extension enables quick transfer of agricultural information bet earchers,
extension agents and farmers

Frequency Percent Valid Percent’(\Cumulative Percent
Valid False/No 57 14.0 N 14.0
Not Sure 41 10.0 0.0 24.0
N
True/Yes 310 76.0 ( \ 76.0 100.0
Total 408 100.0 <Y 100.0
V

The deployment of digital extension can make %Ansfer of innovative ideas to reach a

wider audience w a short time
Frequency N\ Rercent Valid Percent Cumulative Percent
Valid False/No el T 150 15.0 15.0
Not Sure A\ ) 8.8 8.8 238
True/Yes ~LU3 76.2 76.2 100.0
Total * A\ 408 100.0 100.0
The use of digital t%@gives can give farmers access to innovative techniques that
improve their productivity
. éfrequency Percent Valid Percent =~ Cumulative Percent
Valid False/No 63 15.4 15.4 15.4
Not Sure 47 11.5 11.5 27.0
Tfa)Yes 298 73.0 73.0 100.0
. Yotal 408 100.0 100.0
4

The use of digital technologies can link farmers to diverse farm inputs suppliers with
opportunities for price negotiation

Frequency Percent Valid Percent Cumulative Percent
Valid False/No 56 13.7 13.7 13.7
Not Sure 48 11.8 11.8 25.5
True/Yes 304 74.5 74.5 100.0

Total 408 100.0 100.0
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Digital extension enables quick transfer of agricultural information between researchers,
extension agents and farmers

Frequency Percent Valid Percent =~ Cumulative Percent
Valid False/No 69 16.9 16.9 16.9
Not Sure 41 10.0 10.0 27.0
True/Yes 298 73.0 73.0 100.0

Total 408 100.0 100.0 N

N\

The use of digital extension can furnish farmers with analytical tools t a@-&nce farm
management and decision-making skills

Frequency Percent Valid Percgé\Cumulative Percent
Valid False/No 73 17.9 A7.9 17.9
Not Sure 56 13.7 3.7 31.6
True/Yes 279 684 (\ 684 100.0

Total 408 100.0 QV 100.0

Digital extension can hirt mers from sharing knowledge, ideas, and experiences
Q with one another
@Jency Percent Valid Percent Cumulative Percent
Valid True/Yes s\ 145 35.5 35.5 35.5
Not Sufe \™ ? 31 7.6 7.6 43.1
FalspNo ™ 232 56.9 56.9 100.0

T%;b}‘l 408 100.0 100.0

Digital extension could hinder improvement in efficiency, productivity and sustainability
in farm and across value-chain

Frequency Percent Valid Percent =~ Cumulative Percent
Valid True/Yes 140 34.3 343 34.3
Not Sure 42 10.3 10.3 44.6
False/No 226 55.4 55.4 100.0

Total 408 100.0 100.0
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Digital extension can collapse the current commercial agricultural structure resulting in
huge financial loss to farmers

Frequency Percent Valid Percent =~ Cumulative Percent
Valid True/Yes 97 23.8 23.8 23.8
Not Sure 54 13.2 13.2 37.0
False/No 257 63.0 63.0 100.0

Total 408 100.0 100.0

Digital extension reduce farmers’ decision-making capabilities leading to poor choices
and low crop yield

Frequency Percent Valid Percent Cumtﬁan Percent
Valid True/Yes 121 29.7 297 r\) 297
Not Sure 55 13.5 135 & 43.1
False/No 232 56.9 56.9(\ N 100.0
Total 408 100.0 100N
N

Digital extension will not be beneficial to local farmese of its hyper-connectivity
and data driven system

Frequency Percents, €A Valid Percent = Cumulative Percent
Valid True/Yes 201 PR 493 493
Not Sure 50 NO\4Es 14.5 63.7
False/No 148 NT36.3 36.3 100.0
Total 408 \\,\\ 100.0 100.0

&

Digital extension can t the basic information need of local farmers’ because it is
o0 technical for their understanding

. requency Percent Valid Percent Cumulative Percent
Valid True/Yes 200 49.0 49.0 49.0

Not Sure 57 14.0 14.0 63.0
EdBeXo 151 37.0 37.0 100.0
. Yotal 408 100.0 100.0
v

Digital extension can reduce farmer’s bargaining power and the option to choose from
reputable vendors

Frequency Percent Valid Percent Cumulative Percent
Valid True/Yes 159 39.0 39.0 39.0
Not Sure 51 12.5 12.5 51.5
False/No 198 48.5 48.5 100.0

Total 408 100.0 100.0
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Access price of farm inputs from vendors

Frequency Percent Valid Percent Cumulative Percent
Valid Never 34 8.3 8.3 8.3
Rarely 81 19.9 19.9 28.2
Sometimes 171 41.9 41.9 70.1
Regularly 122 29.9 29.9 100.0
Total 408 100.0 100.0
X
Access market price for farm produce Q
Frequency Percent Valid Percent muldtive Percent
Valid  Never 46 11.3 11.3 11.3
Rarely 57 14.0 25.2
Sometimes 153 37.5 62.7
Regularly 152 37.3 O 37.3 100.0
Total 408 100.0 < \*~"100.0
VN
Access financial e'@s\
Frequency Perc r% Valid Percent Cumulative Percent
Valid Never 78 ;bl 19.1 19.1
Rarely 115 @28.2 28.2 47.3
Sometimes 1.24\% 30.4 30.4 77.7
Regularly 22.3 223 100.0
Total Mo 100.0 100.0
. \Q,v
%ﬁ innovative ideas on crop husbandry
equency Percent Valid Percent =~ Cumulative Percent
Valid  Never 5\% 55 13.5 13.5 13.5
Rarelyg!\ 67 16.4 16.4 29.9
Sombatim 158 38.7 38.7 68.6
y 128 31.4 314 100.0
408 100.0 100.0

%&al

Recruitment of farm labour

Frequency Percent Valid Percent Cumulative Percent

Valid  Never 86 21.1 21.1 21.1
Rarely 89 21.8 21.8 42.9
Sometimes 108 26.5 26.5 69.4
Regularly 125 30.6 30.6 100.0
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Total 408

100.0

100.0

Purchase of agricultural input (e.g., seeds, agro-chemicals, equipment, machinery, etc.)

Frequency Percent Valid Percent ~ Cumulative Percent
Valid  Never 42 10.3 10.3 10.3
Rarely 66 16.2 16.2 26.5
Sometimes 143 35.0 35.0 61.5
Regularly 157 38.5 38.5 100.0
Total 408 100.0 100.0 A\
Q‘\
Vs ( > -
Access information on crop disease and management \J
Frequency Percent Valid Percent xgmulative Percent
Valid  Never 41 10.0 1 10.0
Rarely 74 18.1 28.2
Sometimes 157 38.5 QS.S 66.7
Regularly 136 333 Q 333 100.0
Total 408 100.0 LN\ 100.0
a
O
O
D
&
\“ecess weather information
Qe uency Percent Valid Percent Cumulative Percent
Valid  Never 53 13.0 13.0 13.0
Rarely & 77 18.9 18.9 31.9
Someti 153 37.5 37.5 69.4
R y 125 30.6 30.6 100.0
408 100.0 100.0

\/v

Access information on profitability of other agricultural enterprise for diversification purpose

Frequency
Valid  Never 64
Rarely 71
Sometimes 155
Regularly 118
Total 408

Percent Valid Percent
15.7 15.7

17.4 17.4

38.0 38.0

28.9 28.9
100.0 100.0

Cumulative Percent
15.7

33.1

71.1

100.0
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Major crop * Accessibility Cross tabulation

Accessibility
Poor Good Total

Majorcrop Yam Count 26 34 60
% within Majorcrop 43.3% 56.7% 100.0%
% within Accessibility 13.3% 16.0% 14.7%
% of Total 6.4% 8.3% 14.7%
Cassava Count 93 71 164
% within Majorcrop 56.7% 43.3% 100.0%
% within Accessibility 47.4% 33.5% 40.2%

% of Total 22.8% 17.4%
Rice Count 3 10" 13
% within Majorcrop 23.1% 7}(9%\ 100.0%
% within Accessibility 1.5% (\%ﬁ 3.2%
% of Total 0.7% \!5% 3.2%
Cowpea Count I N 11 14
% within Majorcrop 21.4% \\) 78.6% 100.0%
% within Accessibility o J 5.2% 3.4%
% of Total 2.7% 3.4%
Vegetables Count 28 44
% within Majorcrop ‘\Q’ 36.4% 63.6% 100.0%
% within 8.2% 13.2% 10.8%

Accessibility € *
% of Total ,Kc) 3.9% 6.9% 10.8%
Maize Count § 55 58 113
o/opu@ﬁ,$l\/lajor crop 48.7% 51.3% 100.0%
\Ithln 28.1% 27.4% 27.7%
ccessibility _Cat2
P \% % of Total 13.5% 14.2% 27.7%
Total \/\ Count 196 212 408
6 % within Major_crop 48.0% 52.0% 100.0%
QI% % within 100.0% 100.0% 100.0%
N Accessibility Cat2

% of Total 48.0% 52.0% 100.0%

Major_crop * Knowledge Cross tabulation
Knowledge_Cat

Poor Good Very Good Total
Major_crop ~ Yam Count 13 47 0 60
% within Major_crop 21.7% 78.3% 0.0% 100.0%
% within Knowledge_Cat 23.2% 16.0% 0.0% 14.7%
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% of Total 3.2% 11.5% 0.0% 14.7%

Cassava Count 29 110 25 164
% within Major_crop 17.7% 67.1% 15.2% 100.0%

% within Knowledge_Cat 51.8% 37.4% 43.1% 40.2%

% of Total 7.1% 27.0% 6.1% 40.2%

Rice Count 4 9 0 13
% within Major_crop 30.8% 69.2% 0.0% 100.0%

% within Knowledge _Cat 7.1% 3.1% 0.0% 3.2%

% of Total 1.0% 2.2% 0.0% 3.2%

Cowpea Count 2 8 A 14
% within Major_crop 14.3% 57.1% | 100.0%

% within Knowledge_Cat 3.6% 2.7% ( o 3.4%

% of Total 0.5% 208~ 0% 3.4%

Vegetables Count 2 SS \\ 4 44
% within Major_crop 4.5% ’ 9.1% 100.0%

% within Knowledge_Cat 3.6% (\1}9% 6.9% 10.8%

% of Total 0@\\} 9.3% 1.0% 10.8%

Maize Count A\ }’ 82 25 113
% within Major_crop \N .g% 72.6% 22.1% 100.0%

% within Knowledge_Cat AQ 10.7% 27.9% 43.1% 27.7%

% of Total N\ 1.5% 20.1% 6.1% 27.7%

Total Count -\ \ 56 294 58 408

% within Maj&@ 13.7% 72.1% 14.2%  100.0%

% within %‘vmdge_Cat 100.0% 100.0% 100.0% 100.0%
% of & 13.7% 72.1% 14.2% 100.0%

Utilisation_Cat

%}Q\rop Utilisation_ Cross tabulation

_ % Low High  VerHigh  Total
Major_crop Y(}\ Count 25 25 10 60
6 % within Major_crop 41.7% 41.7% 16.7% 100.0%
% % within Utilisation_Cat 13.6% 15.1% 17.2% 14.7%
QJ % of Total 6.1% 6.1% 2.5% 14.7%
\/ Cassava Count 74 68 22 164
% within Major_crop 45.1% 41.5% 13.4% 100.0%
% within Utilisation_Cat 40.2% 41.0% 37.9% 40.2%
% of Total 18.1% 16.7% 5.4% 40.2%
Rice Count 9 1 3 13
% within Major_crop 69.2% 7.7% 23.1% 100.0%
% within Utilisation_Cat 4.9% 0.6% 5.2% 3.2%
% of Total 2.2% 0.2% 0.7% 3.2%
Cowpea Count 6 5 3 14
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% within Major_crop 42.9% 35.7% 21.4% 100.0%
% within Utilisation_Cat 3.3% 3.0% 5.2% 3.4%
% of Total 1.5% 1.2% 0.7% 3.4%
Vegetables Count 22 19 3 44
% within Major_crop 50.0% 43.2% 6.8% 100.0%
% within Utilisation_Cat 12.0% 11.4% 5.2% 10.8%
% of Total 5.4% 4.7% 0.7% 10.8%
Maize Count 48 48 17 113
% within Major_crop 42.5% 42.5% 15.0% ,100.0%

% within Utilisation_Cat 26.1% 28.9% 29.3%,

% of Total 11.8% 11.8% 417;
Total Count 184 166 ( SG- 408
% within Major_crop 45.1% 40.7% & M 100.0%
% within Utilisation_Cat 100.0% 100,0% \}00.0% 100.0%
% of Total 45.1% 5 - 14.2% 100.0%

O N\
)
O
N
N\
&
M '@op * Constraints Cross tabulation
6 Constraint_Cat
. & Minor Severe Very severe
( \\.’ constraint  constraint constraint Total

Major_crop &V Count 9 22 29 60
% % within Major_crop 15.0% 36.7% 48.3% 100.0%
Q/ % within Constraint_Cat 16.1% 16.3% 13.4% 14.7%
\/ % of Total 2.2% 5.4% 7.1% 14.7%
Cassava  Count 20 56 88 164
% within Major_crop 12.2% 34.1% 53.7% 100.0%
% within Constraint_Cat 35.7% 41.5% 40.6% 40.2%
% of Total 4.9% 13.7% 21.6% 40.2%
Rice Count 6 4 3 13
% within Major_crop 46.2% 30.8% 23.1% 100.0%
% within Constraint_Cat 10.7% 3.0% 1.4% 3.2%
% of Total 1.5% 1.0% 0.7% 3.2%
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Cowpea Count 4 7 3 14

% within Major_crop 28.6% 50.0% 21.4% 100.0%

% within Constraint_Cat 71% 5.2% 1.4% 3.4%

% of Total 1.0% 1.7% 0.7% 3.4%

Vegetable Count 9 11 24 44
S % within Major_crop 20.5% 25.0% 54.5% 100.0%
% within Constraint_Cat 16.1% 8.1% 11.1% 10.8%

% of Total 2.2% 2.7% 5.9% 10.8%

Maize Count 8 35 70 . 113
% within Major_crop 7.1% 31.0% 61.9% 00.0%

% within Constraint_Cat 14.3% 25.9% 32.3"/{'\5 27.7%

% of Total 2.0% 8.6% 1 2%\\) 27.7%

Total Count 56 135 A o7 408
% within Major_crop 13.7% 33.1%“ %.2% 100.0%

% within Constraint_Cat 100.0% 100.0%~ 100.0% 100.0%

% of Total 13.7% (3N 53.2% 100.0%

QQ
6’6
\Q’b

X
3

&

\ ANOVA
Estimated sales of farm preduge per hectare

. ,&n of Squares Df Mean Square F Sig
Between Groupso 64.723 2 32.362 30.962 .000
Within Grou 423.313 405 1.045
Total f\% 488.037 407

N

Multiple Comparisons

LSD

o J) Mean Std. Error Sig. 95% Confidence Interval
Accessibility Accessibility Difference (I-J) Lower Upper
Level Level Bound Bound
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Poor Good -.49697 11612 .000 -.7252 -.2687

Very Good -1.04720 13374 .000 -1.3101 -.7843
Good Poor 49697 11612 .000 .2687 .7252
Very Good -.55023 .13095 .000 -.8077 -.2928
Very Good Poor 1.04720 13374 .000 .7843 1.3101
Good .55023 .13095 .000 .2928 .8077
ANOVA
Estimated sales of farm produce per hectare \
Sum of Squares Df Mean Square F ig.
Between Groups 11.625 2 5.812 4.94@ .008
Within Groups 476.412 405 1.176
Total 488.037 407 &

O
AN

Multiple Comparisong\)

LSD Q
(I Knowledge (J) Knowledge Mean S&r Sig. 95% Confidence Interval
Difference (I- ’b Lower Upper
\ Bound Bound

Poor Good -.349{9'\% .15814 .028 -.6604 -.0386
Very Good -.63 2\ .20319 .002 -1.0368 -.2379
Good Poor % .15814 .028 .0386 .6604
Very Good *® * 83 .15583 .065 -.5942 .0185
Very Good Poor \ .63732 .20319 .002 .2379 1.0368
Good Q .28783 .15583 .065 -.0185 5942
*. The mean diﬁererlc@ificant at the 0.05 level.
N\
C
\ &) ANOVA
Esti te%afgs of farm produce per hectare
n& Sum of Squares Df Mean Square F Sig.
Between 15.665 3 5.222 4.466 .004
Groups
Within Groups 472.372 404 1.169
Total 488.037 407

Multiple Comparisons
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LSD

() Utilisation (J) Utilisation Mean Std. Error Sig. 95% Confidence Interval
Level Level Difference (I-J) Lower Bound Upper Bound
Very Low Low 17067 .16800 .310 -.1596 .5009
High -.22413 .16001 .162 -.5387 .0904
Very High -.35085 19677 .075 -7377 .0360
Low Very Low -.17067 .16800 .310 -.5009 .1596
High -.39480" 12925 .002 -.6489 -.1407
Very High -.52152" 17269 .003 -.8610 -.1820
High Very Low .22413 .16001 .162 -.0904 \ .5387
Low .39480" .12925 .002 1407 Q .6489
Very High -.12671 .16493 443 -4 (Q 1975
Very High Very Low .35085 19677 .075 -.@ 7377
Low 52152 17269 .003 .1820 .8610
High 12671 .16493 443 Q -.1975 4509
*. The mean difference is significant at the 0.05 level. &
O N
2
O
N
o
D
&
&
Q \3 ANOVA
o &n of Squares df Mean Square F Sig.
Between Groupso 9.965 2 4.983 4.221 .015
Within Grou% 478.072 405 1.180
Total (0N 488.037 407
\F
Multiple Comparisons
LSD
(I) Constraint (J) Constraint Level Mean Std. Sig. 95% Confidence
Level Difference Error Interval
(I1-)) Lower Upper
Bound Bound
Minor Severe constraint .00384 17269 982 -.3357 .3433
constraint Very severe -.31048 .16285 .057 -.6306 .0096
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constraint

Severe Minor constraint -.00384 17269 982 -.3433 3357

constraint Very severe -31432" .11909 .009 -.5484 -.0802
constraint

Very severe Minor constraint 31048 .16285 .057 -.0096 .6306

constraint Severe constraint .31432" .11909 .009 .0802 .5484

*. The mean difference is significant at the 0.05 level.

Q
A APPENDIX 2

N\
Q QUESTIONNAIRE
° 5& Lead City University, Ibadan
thulty of Communication and Information Sciences

beéepartment of Mass Communication and Media Technology
Dear}egpondent,

I am a postgraduate student of the above-named University, undertaking research on the
Influence of Digital Communication Agricultural [Extension Services on Food Crops
Production in Oyo State, Nigeria. The questionnaire is aimed at eliciting data for an on-going
PhD research work; the information solicited is required for research purpose only and will be

treated with utmost confidentiality. Your frank and candid response will be highly appreciated.

Thanks for your compliance.
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Shittu, Morufu Adewale
(Researcher)

Section A: Demographic characteristics

1. Age of Respondent 20-30 () 31-40 () 41-50 () 51 and above ()

2. Gender: Male( ) Female( )

3. Educational attainment: No formal education( ) Primary( ) Secondary( ) Tertiary( )
4. Marital status: Single( ) Married( ) Separated( ) Divorced( ) Widowed( )

5. Religion: Christianity( ) Islam( ) Traditional worship( ) \
Section B: Enterprise Characteristics Q
Instruction: Tick As Many As Appropriate In this Section. Q

1. Years of farming experience: 1-5( ) 6-10( ) 11-15( ) 16-20 ( g‘(d above

2. Size of farmland (hectare): 1-5( ) 6-10( ) 11-15( ) 16- 0 21 and above
3. Type of land ownership: Inheritance ( ) Purchase ( ) COTm al'land ( ) Lease ( ) Others

4. Major type of food crop cultivated: Yam( ) Cass§ Maize( ) Rice( ) Cowpea( )

Vegetables( ) Others, specify ................... & .........................

5. Source of farm capital: Personal savings_( ily savings ( ) Loan from friends ( ) Loan
from cooperative( ) Loan from Micr nce bank( ) Government grants( ) Others,

6. Source of farm inputs: &(—)

1. Open market: Alw Sometimes( ) Never( )

ii.  Extension age Qlways( ) Sometimes( ) Never( )
iil. Cooperat %ety Always( ) Sometimes( ) Never( )
iv. %lways( ) Sometimes( ) Never( )
7. Researc§ itutions (e.g. IITA, NIFOR, IAR&T): Always( ) Sometimes( )
\Y

Nev enues for produce sales: Open market () Off-takers () Others

SPECUY ...
8. Estimated sales of farm produce per hectare: 3¥100,000 and below( ) ¥101,000-%200,000

() N201,000-8300,000 ( ) N301,000-N400,000 ( ) N401,000 and above

Section C: Digital Platforms accessible to Farmers

Very Not
S/N | Digital platforms accessible | Accessible | accessible
1 WhatsApp
2 Instagram
3 E-Bay
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4 Telegram
5 Facebook
6 LinkedIn
7 Twitter
8 E-Wallet
9 Short Messaging Services (SMS)
10 | Webpage
11 | Email
12 | Interactive voice response (IVR)
13 | Unstructured supplementary service data
(USSD) \
Section D: Knowledge of Digital Commuincation Agricultural Extension }
S/N | Knowledge statements False/No | Not/Sure True/Yes
1 Digital extension involves the use of digital \\U}
technologies for the purpose disseminating ’\
innovative information and technologies \(.\
2 Digitalisation of agricultural extension involve the N
deployment of digital platforms like Facebook,
WhatsApp, e-Bay, Instagram 0
3 Digital extension enables quick transfer of Q
agricultural information between researcherQ\
extension agents and farmers \
4 The deployment of digital extension can s@ e
transfer of innovative ideas to re@ider
audience within a short time X
5 The use of digital technologies ive farmers
access to innovative technique, & improve their
productivity . e’)
6 The use of digital technolqgdes can link farmers to
diverse farm inputs rs with opportunities
for price negotiatiom
7 The deployment bfJdigital extension grant can
farmers accﬁ local and international market
enhancing competitiveness
8 | The use Of-digital extension can furnish farmers
with,_(ahalytical tools that enhance farm
m.alg%ment and decision-making skills
9 4

\%%Kal extension can hinder farmers from sharing

knowledge, ideas, and experiences with one
another

10

Digital extension could hinder improvement in
efficiency, productivity and sustainability in farm
and across value-chain

11

Digital extension can collapse the current
commercial agricultural structure resulting in
huge financial loss to farmers

12

Digital extension reduces farmers’ decision-
making capabilities leading to poor choices and
low crop yield
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13

Digital extension will not be beneficial to local
farmers because of its hyper-connectivity and data
driven system

14

Digital extension cannot meet the basic
information need of local farmers’ because it is
too technical for their understanding

15

Digital extension can reduce farmer’s bargaining
power and the option to choose from reputable
vendors

Section E: Level of Utilisation of Digital Communication Agricultural ExtensiomServices

S/N | Variables Never | Rarely | Often~ “\Always
1 Access price of farm inputs from vendors f&
2 Access market price for farm produce 0_) )
3 Access financial services Vs
4 Recruitment of farm labour ~
5 Access innovative ideas on crop husbandry “\ )
6 Purchase of agricultural input (e.g., seeds, agro- -
chemicals, equipment, machinery, etc.) f$
7 Sales of farm produce a\¥
8 Access information on crop disease and | N/
management &*‘\
9 Access weather information A0
10

Access information on profitability of; r
agricultural  enterprise  for di\\ ion

purpose N

L
Q(\
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Section F: Constraints to Utilisation of Digital Commuincation Agricultural Extension

Services

S/N | Constraints Not Minor Major
aConstraint | Constraint Constraint

1 High level of illiteracy among farmers

Inadequate information on digital
extension services delivery

Poor internet accessibility and

connectivity in rural areas

Erratic power (electricity) supply

Poor ICT infrastructure

14

Lack of technical support

A*

NN ||

Poor access to computer and other
internet gadget

(o.¢]

High cost of data

\O

Policy disruption by new government

R

Poor knowledge of digital-enabled
technologies among farmers
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APPENDIX 3
FOCUS GROUP DISCUSSION GUIDE
Lead City University, Ibadan

Faculty of Communication and Information Sciences

Department of Mass Communibiocation and Media Technology

Dear Discussant,

I am a postgraduate student of the above-named University, undertaking resgatch on the
Influence of Digital Communication Agricultural Extension Services &ood Crops
Production in Oyo State, Nigeria. The goal of this meeting is to hear your fvie n how digital
communication in agricultural extension influence food crop producti@esponses solicited is
for the on-going PhD research purpose only and will be treated wit% st confidentiality. Your

frank, accurate and comprehensive response will be highly ap@i

Thanks for your compliance. Q
Shittu, Morufu Adewale ’bQ
(Researcher) ’bb
Date of Focus Group Discussion: @
Name of Facilitator: . }\*

N
Type of Group: ((')

Local Government Area: ° ‘\\
s J

State: \®

D
Section A: En@haracteristics

1. How @‘years have you been farming?

2. ﬁq,gﬁd you acquire the land you are using for farming?

3. What is the main type of crop you are cultivating?

4. How did you raise capital for your farm enterprise?

5. Where do you get your farm inputs (e.g., seeds/seedlings, herbicide, fertilizer, etc.) from?
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Section B: Knowledge of Digital Communication Agricultural Extension Services

1. What is digital communication agricultural extension?

2. Further Probe: What does digital communication Extension entail?

3. Can you explain some of the benefits of digital communication extension services to

farmers?

Section C: Accessibility to Digital Communication Agricultural Extension Q\

1. Do you have access to digital extension platforms? Q/

N

2. Which of the digital communication platforms is/are accessibl;t@.l?

Section D: Utilisation of Digital Communication Agric xtension

1. Do you use digital communication agricuét@xtension services as a farmer?

2. What do you use digital co ication agricultural extension services for?
]

&5
S

Section E: Constrain@}nting Utilisation of Digital Communication Agricultural

Extension Services &
o\&

1. Are th g?(straints that prevent utilisation of digital communication agricultural

{b@ services among farmers?

2. Can you describe these constraints?
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APPENDIX 4
PICTURES TAKEN AT THE FOCUS GROUP DISCUSSION CENTRES

CENTRE 10GBOMOSO (OKE-OGUN ZONE)
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CENTRE 2 ATIBA (OYO ZONE)
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Biodata

A. Personal Data

Name: Morufu Adewale SHITTU

Address: Ebedi Layout Barrack Area Iseyin, Oyo State
E mail: madewale.shittu@gmail.com
Phone No: +23488137952403

Date of Birth: * 14-04-1970 Q\
Place of Birth: Iseyin, Oyo State ( Q

Nationality: Nigerian 6\

Next of Kin: SHITTU, Rokibat Adedola@lITTU,
Ebedi Layout Barra seyin, Oyo State
Tel: +23488§}@0
B. Education Background
1. Educational Institutions Attended te
(a) A.U. D. Primary School, Atoti Q%l 1976 - 1982
(b) Origbo Community Hi @1001 Ipetumodu 1982 - 1987
(c) Oyo State College rts & Science, Ile Ife 1987 - 1989
(d) Unlver51tL§ba n, Ibadan 1993 - 1997
(d) Umver@of Ibadan, Ibadan 2000 - 2002

r&xperience:

Oyo State Teaching Service Commission, Class Teacher 1999 - 2006
Oyo State College of Education, Lanlate: 5 April, 2006

Name of School/Department: General Education/General Studies Education
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D. Awards and Fellowships: Nil
E. Membership of Academic Professional Bodies

(a) Adviser, Federation of Iseyin Local Government Students (FILGS), National Body
2007 to date

(b) Staft Adviser, Federation of Iseyin Local Government Students (FILGS) EACOED, Oyo,
Lanlate Campus 2007 to date

(c) Member, Governing Council, Muslim Model Secondary School, Iseyin 2008 — 2020
(d) Treasurer, Muslim Welfare Association, The College of Education, LanlaQ

;@/Qozo

&%009 to date
(f) Patron, Civilization Club, Iseyin %0 2010 to date

2019 to date

(e) Public Relation Officer, Benevolent League, Iseyin.

(f) Chairman, Ebedi Layout Community Development Assoc
(g) Member, Nigeria English Studies Association (NESA)Q

(h)Member, Colleges of Education Academic Stafi ,@COEASU)

F. Publications

1. Thesis \ Nil
2. Contribution to Books: ’&

1. Falade, M. O., Okedigba, S. O. %%;Tm, M. A, Corrupt tendencies of Nigerian politicians
and their cathartic effects on language usage and literature in the 21st century. In
F.R. Buhari and H. Alilonu .$nguage, Literature and Good Governance: The Nigerian
Experience. 2009, 564- % an: Kingdom Heritage Printing and Publishing Ventures.

2. Shittu, M. A. Listerting comprehension. In A. Kehinde (Ed.), Essential Guide to Literature
%L— 7. Ibadan: Freeman Production.

and Language iﬁ

3. Shittu, M_A. dekoya-Olapade, A. O, 4 survey of pedagogical implications of dominant
use of Enghishilanguage over indigenous language in pupils teaching and learning process.
In S degesin, R. A. Adefabi, B. A. Ogunsola, J. B. Jimoh, & M. O. Falade (eds.),
Deée%wwntal Issues in Ibarapa Region. 2013, 97-104). Ibadan: Golden Touch Printing and
Publishing.

4. Adeleke, G. & Shittu, M. A, Introduction to basic grammar of English. In O. A. Adekoya
(Ed), A Compendium of English Language and Literary Studies, 2013, 251-300. Lagos:
Wealthsmith Global Services Ltd.

5. Shittu, M. A, Composition writing. In A. Odebunmi (Ed.), Topics in English and Literature.
2015, 83-122. Ibadan: Scholarship Publishing and Educational Consult Services (Nig.) Ltd.

255



6. Shittu, M. A, The use of humor as a comic device: COVID-19 experience. InB. T. Opoola,
S. O. Okedigba & A. O. Ogundepo, (eds.), Revitalizing Nigeria’s Education: Emerging
Issues. (pp. 2021, 173 - 195. Ibadan: Grace Media & Publishers Company.

3. Journal Publications

7. Shittu, M. A. & Olaniyan, G. A, Effects of social media usage on the performance of
colleges of education sandwich students in English Language. Lanlate Journal of
Languages and Literature, 1 (1), 2019, 101-115.

8. Shittu, M. A. & Olaniyan, G. A, Teachers’ attitudes towards the teaching of Literature-in-
English at junior secondary school. A study of selected secondary schools in Iseyin and

Itesiwaju Local Government Areas, Oyo state. Lanlate Journal of Educational arch, 4
(1),2019,241-252

9. Shittu, M. A, Multimedia as a potent tool for curbing the scourge of c r@rus (COVID-
19).Capital Journal of Education Studies, 6 (1), 2020,138-147. &

10. Shittu, M. A. Mother tongue(s) intrusion in the acquisiti nglish as a second
language: The examples of selected secondary schools in metropolis, Osun State.
Oyo Journal of Languages and Literature, 7 (1), 2020,

11. Shittu, M. A, Multilingualism as a pathway to the@nction of indigenous languages in
Nigeria.Lanlate Journal of Languages and Lite%%, 2 (1),2020, 132-142.

12. Olaniyan, G. A. & Shittu, M. A. Improvi %l’em‘s ' performance in composition writing
through error analysis: The examples 0)\ ected secondary schools in Iseyin Local
Government, Oyo State, Nigeria. Jou of Contemporary Education Research, 17 (8),

2020,115-129. (—)\

13. Shittu, M. A. Teachers_qu %ation: A correlate to students’ performance in English.
NagwamatseJournal of Re and Innovation, 2 (1), 2022,333-344

teaching and leayfti activities in schools. Trailblazer International Journal of

Educational R@ 2,
O

Referee%
Prof.\Me Babaleye,

Professor,

14. Shittu, M. A. (ZOE}Qay) Effective Communication: A potent tool towards enhancing

Department of Mass Communication & Media Technology,
Lead City University Ibadan,

Oyo State.

08022732589.

Prof. Lambert Ihebusor,

256



Professor,

Department of Mass Communication & Media Technology,
Lead City University Ibadan,

Oyo State.

08033419512.

Dr.Bayo Busari

Department of Mass Communication & Media Technology, \
Lead City University Ibadan. Q

+2348023720078 ( )

Signature Q Date

The University Compliance Certification

This is to certify that this thesis by Morufu Adewale SHITTU with Matric No:
LCU/PG/001266in the Department of Mass Communication and Media Technology, Faculty

257



of Communication and Information Science, Lead City University, Ibadan is in full

compliance with the approved University format and style.

Signature Date ¢ N\

258



	Completion of this research work is the handwork o
	Chapter Four: Results and Discussion of Findings
	Chapter Two
	Review of Related Literature
	2.1.7Agricultural Extension in Nigeria
	2.1.8Agricultural Extension and Modern Agricultur
	2.1.10Digital Agricultural Extension
	2.1.20Food Crops Production
	2.1.22Oyo State Government and Agricultural Produ
	2.2.2The Unified Theory of Acceptance and Use of 
	2.5Summary of Gaps in Reviewed Literature

	Endnotes
	Chapter Three
	Methodology
	3.1Research Design
	3.2Population of the Study
	3.3Sample and Sampling Technique
	3.4Description of the Research Instrument
	3.5Validity of the Research Instrument
	3.6Reliability of the Research Instrument
	3.7Method of Data Collection
	3.8Method of Data Analysis


