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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in
fulfilment of the requirement for the degree of Doctor of Philosophy
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LANGUAGE OF COMMUNICATION AND ACHIEVEMENT OF EXTENSION
SERVICES DELIVERED TO CROP FARMERS IN NORTH-EASTERN
NIGERIA

By

SHEHU ABUBAKAR UMAR

February 2022

Chairman : Professor Norsida binti Man, PhD
Faculty : Agriculture

The slow growth of agriculture and food production is evident in the growing food
importation, with eminent non-sustainability, increased threat of food insecurity,
commerce, and trade. Against this backdrop, this study was designed to gauge
the effectiveness of extension services among food crop farmers in North
eastern Nigeria. Extension policies enable farmers to learn the latest expertise
and to introduce the latest technology to increase the productivity of the
agricultural sector. According to Gambo (2017), extension workers face
difficulties in delivering their extension services to crop farmers due to the fact
that some of the extension agents could not speak the language of the farmers.
Therefore, this study will help to give a clear picture of the relationships between
extension policies, planning, and language of communication on achievement of
extension services.

The research frame work of this study was developed based on four (4) model
theories which include Achievement Motivation Theory (AMT), Policy theory,
Theory of Strategic Planning, as well as Classical Communication Model. Six
states were selected from North-east Nigeria consisting of Adamawa, Bauchi,
Borno, Gombe, Taraba and Yobe with a total population of about 18,984,299
and with divers’ tribes. The population of the study in this research comprises of
3300 registered crop farmers and 356 registered crop farmers were randomly
selected proportionately. A well-structured five-point Likert scale questionnaire
was reviewed and pre-tested for its validity and reliability. The study employed a
descriptive, correlation and multiple regression models to analyze and compute
the data using SPSS version 21.



Results of the demographic profile showed that (87.10%) of the respondents
involved are male within the age range 26 and 35 years. In total, 45.5% of the
populations are Hausa. About 5.9 percent had primary school education;
(54.8%) had secondary school education; the college/university education of the
respondents had (33.4%); a fourth (5.9%) did not indicate their level of
education. Most (63.5%) of the respondents were engaged in crop production.
The study revealed that extension activities had high impact on improving
sequence of planning extension activities on crop farmers having high
percentage of 57.3 % with (M=3.82, SD=+0.59) and also on direction of planning
had a medium impact of extension services on crop farmers at 49.7 % (M=3.74,
SD=+0.72). The scope of planning was highly impacted to the crop farmers by
the extension workers based on the available information with 54.5% and at
(M=3.67, SD=+0.80). Majority of the farmers interviewed (55.9%, (n = 199) with
(M=3.49, SD=10.77) said that extension agents had fluency in language of
thought at their local areas.

The relationship between policies, planning and language was positive and
highly significant (p<0.05) among the crop farmers on achievement of extension
services. Language of communication recorded the strongest (r = 0.739)
relationship. The cause-effect relationship between the variables further showed
that policies and language of communication significantly (p<0.05) affected
achievement of extension services among crop farmers. The regression model
was significant with an R-value 0.755.

In this respect, the current study showed that the relationship between the
factors (policies and language of communication) indicates a significant impact
on the achievement of extension services among crop farmers in North-Eastern
Nigeria. Government agencies should therefore train and send extension
workers that understand the language of crop farmers for effective message
deliverance. Crop farmers should be made aware on the importance of
government policies and plans on new technologies to improve agricultural
activities

Keywords: language of communication, policies, planning, extension
services.
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia
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HUBUNGAN ANTARA DASAR PENGEMBANGAN, PERANCANGAN,
BAHASA KOMUNIKASI DAN PENCAPAIAN PERKHIDMATAN
PENGEMBANGAN YANG DISAMPAIKAN KEPADA PETANI DI TIMUR
UTARA NIGERIA

Oleh

SHEHU ABUBAKAR UMAR

Februari 2022

Pengerusi : Profesor Norsida binti Man, PhD
Fakulti . Pertanian

Peningkatan dari segi import makanan, ketidakmampanan, peningkatan
ancaman ketidakjaminan makanan, perniagaan dan perdagangan adalah bukti
kepada perkembangan pertanian dan pengeluaran makanan yang perlahan.
Berdasarkan latar belakang ini, kajian ini adalah direka untuk menilai
keberkesanan khidmat pengembangan di kalangan petani tanaman makanan di
Timur Laut, Nigeria. Dasar pengembangan membolehkan petani mempelajari
kepakaran terkini dan memperkenalkan teknologi terkini untuk meningkatkan
produktiviti dalam sektor pertanian. Menurut Gambo (2017), pekerja
pengembangan menghadapi kesukaran dalam menyampaikan khidmat
pengembangan mereka kepada petani atas faktor terdapat beberapa ejen
pengembangan yang tidak mampu bertutur dalam bahasa yang digunakan oleh
petani. Oleh itu, kajian ini akan membantu dalam memberi gambaran yang jelas
tentang hubungan antara dasar pengembangan, perancangan, dan bahasa
komunikasi terhadap pencapaian khidmat pengembangan.

Kerangka kajian ini dibentuk berdasarkan empat (4) teori model yang
merangkumi Teori Motivasi Pencapaian (AMT), Teori Dasar, Teori Perancangan
Strategik, dan Model Komunikasi Klasik. Enam (6) negeri telah dipilih dari Timur
Laut Nigeria yang terdiri daripada Adamawa, Bauchi, Borno, Gombe, Taraba
dan Yobe dengan jumlah penduduk seramai 18,984,299 orang dengan pelbagai
puak. Populasi kajian untuk penyelidikan ini terdiri daripada 3,300 orang petani
yang berdaftar dan seramai 356 orang petani berdaftar telah dipilih secara rawak
dan berkadar. Soal selidik Skala Likert Lima Mata yang baik berstruktur telah
disemak dan diuji terlebih dahulu untuk kesahan dan kebolehpercayaannya.
Kajian ini menggunakan model deskriptif, korelasi dan regresi berganda dalam
menganalisis dan mengira data dengan menggunakan SPSS versi 21.



Keputusan profil demografi menunjukkan bahawa (87.10%) responden yang
terlibat adalah lelaki dalam lingkungan umur antara 26 tahun dan 35 tahun.
Secara keseluruhannya, sebanyak 45.5% daripada jumlah populasi adalah
Hausa. Kira-kira 5.9 peratus adalah mempunyai tahap pendidikan sekolah
rendah; (54.8%) mempunyai tahap pendidikan sekolah menengah; tahap
pendidikan kolej/universiti responden mempunyai (33.4%); satu perempat
(5.9%) tidak menonjolkan tahap pendidikan mereka. Kebanyakan (63.5%)
responden adalah terlibat dalam pengeluaran tanaman. Kajian ini mendedahkan
bahawa aktiviti pengembagan mempunyai impak yang tinggi terhadap
penambahbaikan turutan perancangan aktiviti pengembagan ke atas petani
dengan peratusan yang tinggi iaitu 57.3 % dengan (M=3.82, SD=+0.59) dan juga
terhadap hala tuju perancangan dengan impak yang sederhana atas khidmat
pengembangan terhadap petani iaitu 49.7 % (M=3.74, SD=+0.72). Skop
perancangan memberi impak yang tinggi kepada petani oleh pekerja
pengembangan berdasarkan maklumat yang ada dengan 54.5% dan pada
(M=3.67, SD=%0.80). Majoriti petani yang ditemu bual (55.9%, (n = 199) dengan
(M=3.49, SD=+0.77) mengatakan bahawa ejen pengembangan mempunyai
kefasihan dalam pertuturan bahasa pemikiran di kawasan tempatan mereka.

Hubungan antara dasar, perancangan dan bahasa adalah positif dan sangat
signifikan (p<0.05) dalam kalangan petani terhadap pencapaian khidmat
pengembangan. Bahasa komunikasi merekodkan hubungan paling kuat (r =
0.739). Hubungan sebab-akibat antara pembolehubah seterusnya menunjukkan
bahawa dasar dan bahasa komunikasi secara signifikan (p<0.05)
mempengaruhi pencapaian khidmat pengembangan di dalam kalangan petani.
Model regresi adalah signifikan dengan nilai R 0.755.

Dalam hal ini, kajian semasa menunjukkan bahawa hubungan antara faktor
(dasar dan bahasa komunikasi) menunjukkan kesan yang signifikan terhadap
pencapaian khidmat pengembangan di kalangan petani di Timur Laut, Nigeria.
Oleh itu, agensi kerajaan harus melatih dan menghantar pekerja
pengembangan yang memahami bahasa petani demi penyampaian mesej yang
berkesan. Petani harus dimaklumkan tentang kepentingan dasar dan rancangan
kerajaan serta merancang teknologi baharu dalam penambahbaikan aktiviti
pertanian.

Kata Kunci: Bahasa Komunikasi, Dasar, Perancangan, Perkhidmatan
Pengembangan
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CHAPTER 1

INTRODUCTION

1.1 Chapter Overview

The study’s backdrop, which includes Nigerian agriculture and agricultural
extension, is covered in Chapter 1. Additionally, it contains the thesis
arrangement as well as the problem statement, research questions, aims, and
importance of the study.

1.2 Background of the Study

Agriculture still plays a crucial role in sustainable development and the reduction
of poverty today, especially in developing countries like Nigeria. The Central
Bank of Nigeria provided this report in March 2022. It contributes to the
household and national economies and serves as a major source of food and
raw materials for industries. Agricultural extension can boost farm incomes,
increase productivity, and improve the connections between farm and non-farm
poverty reduction initiatives (Alam et al., 2013; Aldosari et al., 2017; Al-Debei et
al., 2013). According to African Continental Free Trade Area (AfCFTA), the
agriculture industry continues to be Nigeria's largest employment, employing
more than 36% of the working force (2020). 87 percent of Nigeria's rural
population is directly employed in agriculture, according to statistic reports from
February 2021.

In many developing nations, farmers still make up the bulk of the population, and
they depend on agricultural income to cover their needs for health care and
education (Timmer, 2005; Global Hunger Index, 2010). The World Bank (2003)
argues that rather than focusing on agricultural growth, measures directed at
small, low-productivity farms should be seen as a means of reducing poverty.
Agricultural extension services work to address crop production and
management issues in developing nations like Nigeria (Sandhu, 1993; Qamar,
2005; Butt et al., 2005; Lugman et al., 2007; Shah et al., 2010). Most importantly,
extension services worked to promote "agricultural development” by enhancing
farmers' technical expertise, farm management abilities, and an efficient
information system, ultimately leading to better production, higher returns on
investment, and a long-term boost to the national and global economies (Schiff
and Valdes, 1995; Byerlee, 2000; Bernet et al., 2001; Majid and Anwar, 2000;
FAOQ, 2002; Rogers, 2003; World Bank, 2010; Benjamin, 2013).

Agricultural extension services were created to help farmers solve production
and marketing challenges and ensure long-term agriculture growth while also
increasing agricultural productivity by giving them institutional support (Benor et
al., 1984; Roling, 1990; Chambers, 1995; FAO, 2002; Rogers, 2003; Hu et al.,



2009). By fostering strong ties between extension centers and researchers,
involving smallholder farmers in problem-solving and decision-making, and
disseminating practical knowledge, skills, and information, these agricultural
extension services are intended to address agriculture’s “environmental”,
“economic”, and “social’ issues (Chambers, 1995; Bernet et al., 2001; GoP,
2004; Qamar, 2005; Hu et al., 2009; World Bank, 2010; Mofakkarul-Islam and
Grary David., 2011; Lukuyu and Place, 2012).

Agriculture extension has a lengthy and largely undocumented history. Despite
the fact that the contemporary forms are mostly a result of the previous two
centuries, the evolution spans almost hundreds of years. Today's agricultural
extension organizations and staff engage in a variety of socially acceptable and
legal actions aimed at enhancing farmers' capacity to embrace and adapt more
suitable and frequently innovative methods (Oluwasusi and Akanni, 2014).
Agricultural extension provides farmers with the scientific know-how they need
to overcome their difficulties. It is also the main means of improvement, the
justification for improvement, the significance of improving the outcome you may
get, and the mechanism by which the change is made. It enables communities
to learn about the farming alternatives that are available so that they can select
the best option for themselves.

Since gaining independence, Nigeria has had one national plan: the
development of agriculture, which ran from 1962 to 1980. The adoption of more
advanced agricultural practices was stressed through farm settlement,
cooperative (nucleus) plantations, among other goals; the provision of new
machinery (such as hydraulic hand-held oil palm processing presses), and
thorough agricultural extension services. The following are a few of the
specialized technology programs that were introduced or put into place at this
time:

1. Farm settlement scheme (FSS)

2. National Accelerated food production programmed (NAFPP) launched
in 1972.

There were also a number of agricultural development intervention experiments,
notably

1 Operation feed the nation launched in 1976

2 River Basin and Rural Development Authorities established in 1976
3.  Green revolution program inaugurated in 1980.
4

The World Bank funded Agricultural Development project.

Although all of the aforementioned projects sought to increase food production,
Nigeria's integrated approach to agricultural growth was first prominently put into



practice through the Agricultural Development Projects (ADPs). The experiment,
which began with World Bank finance for projects in Funtua (1974), Gusau
(1974), and Gombe (1974), bloomed into agricultural development initiatives in
Ayangba (1977), Lafia (1977), llorin (1980), Ekiti-Akoko (1981), and Oyo-north
(1982). Every state in that nation, as well as the federal capital Abuja, now has
an ADP after successful discussions with the World Bank for a multi-state
agricultural development initiative.

The contribution of the agricultural extension service to the growth of agriculture
globally is without a doubt. Unavoidably, Qamar (2005), reported that it has been
one of the major forces behind rural and agricultural development. Trying to
define agricultural extension in a brief, succinct sentence or remark is difficult
since it requires a thorough discussion of many different principles and
ideologies. However, different authorities and experts have defined extension in
a variety of ways and forms, all of which lead to raising people's standards of
life. Extension is viewed as an educational system that is accessible to all family
members and reaches students on the forms outside of the classroom (Chikaire
et al., 2015).

They go on to explain extension in terms of the family approach system by
including every family member in the extension program planning. Agricultural
extension is a method that assists farmers in analyzing their current and
anticipated future situations, making them aware of potential issues that may
arise, expanding their knowledge and transforming them into issues that can be
resolved and helping farmers organize their already-existing knowledge. Helping
farmers identify and build their own agricultural and decision-making abilities will
enable them to act on potential alternatives by providing them with practical
knowledge about solutions to specific challenges and their ramifications.
Agriculture extension functions within a larger informational framework that
consists of a number of elements, some of which include science and agricultural
education (Rivera et.al, 2001).

1.3 Nigerian Agriculture

The failure to diversify the economy away from oil and toward agriculture, trade,
and commerce is reflected in the slow growth of agricultural and food production,
which is mirrored in rising food importation, which is eminently unsustainable
and increases the risk of food insecurity. The majority of the country's food
production is centered on rural farmers' reliance on producing staple foods as
the main engine of their socioeconomic development activities (Oluwasusi and
Akanni, 2014). Twenty-five years after Nigeria gained its independence, the
situation had nearly fully turned around, with food products accounting for more
than 50% of imports. At the time of independence, food exports made for more
than 70% of Nigeria's GNP.



Even though many areas of Sub-Saharan Africa were fertile and capable of
producing, following independence food output decreased and per capita food
consumption decreased while grain imports increased by more than seven times
(Oluwasusi and Akanni, 2014). Beans, rice, sesame, cashew nuts, cassava,
cocoa beans, groundnuts, gum arabic, kolanut, maize (corn), melon, millet, palm
kernels, palm oil, plantains, rice, rubber, sorghum, soyabeans, bananas, and
yams are among Nigeria's major crops reported by Food and Agriculture
Organization, 2021 (www.fao.org/nigeria/fao-in-nigeria/nigeria-at-a-aglance/en/.
Due to the vegetation and rainfall patterns in certain states, the crop(s) planted
relies on their geographic location. Due to the hot climate and little rainfall in the
southern area of Nigeria, several crops might not be suited there. Along the
southern coastal regions, annual rainfall totals exceed 2500 mm. From there,
they rapidly decline northward, reaching values of 600—700 mm in the far north
of the country. The principal crops grown by farmers in Northeastern Nigeria
were listed in Table 1.1 according to Food and Agricultural Statistics (FOASTAT,
2020). Due to their adaptability and geographic location, they are the crops that
the majority of farmers in the area typically plant.

Table 1.1 : Major Crops Grown in North-Eastern Nigeria from 2015-2019 in
1000MT

Crops\Year 2015 2016 2017 2018 2019
Corn 10562 11548 10420 11000 11000
Millet 1485 1553 1500 2119 2000
Sorghum 7005 7556 6939 6721 6665
Rice 3941 4536 4470 4538 5040

(Source: FOASTAT 2020)

1.4 Agricultural Extension in Nigeria

The marketing of export goods by the colonial masters is where the Nigerian
agricultural extension service got its start. The National Accelerated Food
Production Program, Operation Feed the Nation, River Basin Development
Authorities, special commaodity services, agricultural settlement plans, and
others are just a few examples. All of them failed to sufficiently encourage farms
to adopt new technology, therefore in 1986 the Training & Visit (T & V) extension
system was introduced. Additionally, it hasn't worked out as well as we had
hoped. According to Agbamu (2005), there are numerous concerns with the
Nigerian extension system. These include a lack of transportation facilities for
extension agents, an excessive extension agent to farm family ratio, weak
logistical support for field staff, the use of poorly trained local staff, ineffective
extension of agricultural research links, inadequate and inappropriate
agricultural equipment for farmers, and a lack of customer participation.

Others include insufficient resource availability, uneven extension program and
policy evaluation, and structural and program instabilities of national agricultural
extension systems (Anaeto, 2003). Making the service’s content more relevant



to farmers, finding sustainable financing options, hiring enough skilled workers,
implementing participatory extension strategies within sustainable institutional
frameworks, giving farmers access to inputs at the appropriate times, and
providing transportation facilities for extension work are some recommendations
for improving the service.

In the agricultural policy, “Agricultural Technology Development and Transfer”
was the section of support services that dealt with agricultural extension (Anaeto,
2005). We also realized that the extension program was in danger due to
administrative, labor, and budgetary issues because the objective was to “help
rural people to improve their living conditions with little support and through their
own efforts”. Adopting the following tactics will go a long way: the establishment
of strong networks for communication between scientists, extensionists, and
farmers; the provision of training facilities and infrastructure; the proper use of
the extension system as a technology transfer agent; the provision of
demonstration farms and rural processing facilities for farmers; and the
encouragement of private sector investment in the spread of agricultural
knowledge.

The updated strategies are similar to the initial ones, but they stress the three
tiers of government's roles and responsibilities in the joint funding of agricultural
extension. According to Adams (1982), crop production has been significantly
impacted by the failure of the Unified Agricultural Extension Service (UAES),
weak Research Extension Farmer Input Linkage System (REFILS), poor advice
from farmers on research, insufficient logistics, and failure of State Agricultural
Development Projects (ADPs) and State Ministries of Agriculture and Natural
Resources (SMANR) extension interventions.

The policy indicated that the extension of ADP and SMANR would be simplified
by combining all extension companies, setting up model farms, reinforcing the
extension program, using demonstration, implementing an integrated production
and pest management system, and supporting alternative extension providers.
The content is not sufficiently explicit and vital issues have been left out, so it will
not be sufficient to guide the development of programs and action plans for an
effective extension system.

The fact that FAMRD (2000) disclosed that is noteworthy; “The experience
gained over the years in implementing the agricultural policy and the recent
trends in worldwide agricultural development have required more focused on
sub-sectoral policies to be formulated.; The most recent attempts in this direction
include the following: Land Resource Policy, National Cooperative Development
Policy, National Seed Policy and National Policy on Integrated Rural
Development” (Agbamu, 2005) is the precursor to a general review of the entire
body of the national agricultural and rural development policy. In a real sense of
fact also the National Agricultural Extension Policy (NAEP) should be
considered. It would be necessary to formulate and implement the National
Agricultural Extension Policy as an instrument that will contribute to the



achievement of the objective of the National Agricultural Policy, taking into
account the relevance of the Agricultural Extension to the agricultural policy goal
and objectives.

1.5 Problem Statement

Agriculture is undoubtedly the cornerstone of Nigeria’s economy with over 75%
of its population engaged in subsistence agriculture. Agriculture was the
mainstay of the economy and a key source of foreign cash until the commercial
discovery of oil. It makes a considerable contribution to the country's gross
domestic output (GDP) as well as raw material for local industries and for export.
According to Gambo (2017), despite the enormous but fleeting income obtained
from oil, agriculture remains Nigeria's most certain engine of development and
a guaranteed key to its industrialization. Regrettably, this once viable sector has
been relegated resulting in diverse socio-economic challenges. Nigeria is richly
blessed with abundant natural resources prominent among which is agriculture
with vast hectares of land for crop production. Yet, Nigeria is considered a
developing Nation due among other things to poor policy implementation which
over the years has resulted in underutilization and poor management of these
naturally endowed resources.

In poorer countries, agricultural extension has traditionally been provided by the
government. Since the mid-1970s, Agricultural Development Projects (ADPSs)
sponsored by World Bank loans have dominated agricultural extension services
in Nigeria, with offices in each of the 36 states and the Federal Capital Territory
(Adebayo and Idowu, 2000). The agricultural extension service in Nigeria is
proving to be a weak link in the country’s plan to transform the sector. For
decades, the country’s agricultural output has been hampered by farmers’
inability to acquire essential information and extension agents’ ineffective
transmission of that information. For effective functioning of the individuals and
to meet agricultural organizational goals and development, extension agents
who are the most valuable assets of an organization have complex peculiar
needs, habits and behaviors that must be understood and managed (Osabiya,
2015).

Several policies and programs are implemented in Nigeria over the years
spending billions of naira to help the farmers to increase their agricultural
production and increase the level of their income which may eventually lead to
the growth of Nigerian economy. However, little or no success was achieved and
the effectiveness of these policies was not clear. To this end, there is no
available report so far under taken particularly in north eastern Nigeria on
whether the policies and planning are achieving good result or not.

According to Gambo (2017), Federal Ministry of Agriculture, some of the
extension workers faces some difficulties in delivering their extension services
to crop farmers in North-eastern Nigeria especially rural areas due to the fact



that some of the extension agents could not speak the language of the farmers
and some of the farmers could not speak and understand good English hence
the communication become a serious problem. In light of this, the purpose of this
study was to assess the efficacy of extension services among food crop farmers
in northern Nigeria. Therefore, this study will help to give a clear picture of the
relationships between policies, planning, and language of communication on
achievement of extension services.

1.6 Research Questions

The study will try to answer the following questions:
i. What is the achievement level of extension services among crop
farmers?

ii.  What is the level of policies, planning and language of communication
on achievement of extension services among crop farmers?

iii.  What are the relationships between policies, planning, language of
communication and achievement extension services?

iv. ~What are the factors influencing the achievement of extension
services?

1.7 Objective of the Study

1.7.1 General Objective

The general objective of this study is to determine the achievement of extension
services among crop farmers in North Eastern Nigeria.

1.7.2 Specific Objectives

The specific objectives are:

1. Todetermine the achievement level of extension services among crop
farmers.

2. To determine the level of policies, planning and language of
communication on achievement of extension services among crop
farmers.

3. To determine the relationships between policies, planning, language
of communication and achievement extension services.

4.  To determine the factors influencing the achievement of extension
services.



1.8 Scope of the Research

The scope of this study will be limited and focus on the registered crop
production farmers in North-eastern Nigeria. The main focus of the study as
reported throughout the thesis is to investigate how delivering of extension
services (knowledge on new cropping techniques, seeds, fertilizers, pesticides,
etc.) to registered crop farmers in northeastern Nigeria improve their physical
activities (quality and quantity yield, disease-free crops, integrated pest
management system, etc.) and social activities (wellbeing). The extension
services are delivered by the extension agents/workers. The need to study
registered crop production farmers is due to the fact that most of the agricultural
extension programs going on in the North-eastern Nigeria is centered on
registered crop production farmers (Gambo, 2007). Although there are some few
programs that involves the other parts of agriculture and even non registered
farmers are involved in the programs but the programs are not given much
attention by the government (Adediran, 2018). Therefore, based on the reasons
mentioned above the scope of this study will be limited and focus on the
registered crop production farmers in North-eastern Nigeria.

1.9 Significance of the Study

This research work will be of great benefit to both federal government and state
government including even the local government due to the fact that it will
provide a clear picture of the achievement level of extension services, factors
influencing the achievement of extension services which will also help the
government to know whether there is achievement made by agricultural
extension services toward the improvement of life standard of the farmers and
as well as economic development of the nation. It will also serve as progress
report to the same governments on billions of naira spent on agricultural
programmes. It can also help the federal government and state government to
know whether policies and planning are achieving good result or not. Finally, it
will also be of great benefit to any individual who may wish to use it for study
purposes.

1.10 Definition of Terms

Agricultural: is defined as the cultivation of crops and rearing of animal for man
use. It involves the rearing of different animals and also raising and taking care
of different crops (Qamar, 2005).

Extension: is known as a system for disseminating new information to farmers
within the shortest possible time from research institutes. And extension is the
method by which the beneficial ideas of science are brought to the farmers and
farmers’ problems are taken to the Research Institute for Solution (Mouder,
1972).



Service: An action to help something or to do something for it. Service is also an
organized system of labor and resource aids that are used to meet public needs
(Asiabaka, 2002).

Planning: It is considered an essential component of our culture’s logical value
orientation. Rational value orientation assumes a systematic, intentional
approach to issue resolution, which includes defining the problem, acquiring
facts, and deciding between various aims and means based on preset criteria
(Boyle, 1965).

Policy: Policies is a deliberate course of action to direct decisions and achieve
reasonable results (Ambali, 2015). The term can refer to governments,
organizations and groups in the private sector, and individuals.

Communication is an essential component of human society, and the most
complex information-exchange systems have been developed by humans
(Caldevin, 2001).

111 Organization of the Thesis

The thesis was divided in to five (5) chapters. Chapter one gives some important
pictures of the research study which include: background of the study,
explanations on Nigerian agriculture, agricultural extension services, action plan
for agricultural extension reform in Nigeria, agricultural extension issues in
Nigeria, Nigerian government and agricultural extension services, problem
statement, research questions, general objectives of the study and specific
objectives, scope of the research, significance of the study and definition of
terms.

The second chapter, which is the next, makes reference to other authors'
writings on agricultural extension. There aren't many studies, nevertheless, that
take into account the local environment. No comparable direct research of any
kind was conducted in the study area.

Chapter three gave an insight of the study site in terms of it is location, research
design, research framework, population and sample size, research hypothesis,
validity and reliability measurement, pilot study, instruments used for data
collection and method used for data analysis.

Chapter four gave the analysis, discussion and presentation of results. Chapter
five discussed the summary, conclusion and recommendations of the entire
research work



REFERENCES

Adams M.E, (1982): Agricultural Extension in Developing Countries:
Intermediate Tropical Agricultural services. Long man group limited
Essex, UK 63-69.

Adediran A.J. (2018). Policy and agricultural extension programs: implication for
improved agricultural production in Nigeria. Public policy and
administration research. 8(12):43-49

Agunga R.A. (1997) Developing the third world—a communication approach,
Nova Science Publishers Inc., Commack.

AfCFTA (2020). African continental free trade agreement. Current state of
Nigeria agriculture and business sector. Workshop

Ahmed A. (1982): The Role of the Information System in Development Studies
series No 314, Baghdad, Iraq: Ministry of Agriculture and information.

Aker, J. C. (2011). Dial “A” for agriculture: a review of information and
communication technologies for agricultural extension in developing
countries. Agricultural Economics, 42(6), 631-647.

Altieri, M. A. (2002). Agroecology: the science of natural resource management
for poor farmers in marginal environments. Agriculture, Ecosystems and
Environment, 93(1), 1-24.

Al-Ajam, A. S., and Nor, K. M. (2013). Customers’ adoption of Internet banking
service: An empirical examination of the theory of planned behavior in
Yemen. International Journal of Business and commerce, 2(5), 44-58.

Alam, M. M., Siwar, C., and Al-Amin, A. Q. (2010). Climate change adaptation
policy guidelines for agricultural sector in Malaysia. Asian Journal of
Environmental and Disaster Management, 2(4), 463— 469.

Alam, M. M., Siwar, C., bin Toriman, M. E., Molla, R. |., and Talib, B. (2012).
Climate change induced adaptation by paddy farmers in Malaysia.
Mitigation and Adaptation Strategies for Global Change, 17(2), 173-186.

Alam, M. M., Siwar, C., Jaafar, A. H., Talib, B., and Salleh, K. O. (2013). Climate
change adaptability of farmers: Malaysian case study. International
Journal of Plant, Animal and Environmental Sciences, 3(3): 130-135.

Alam, M. M., Siwar, C., Murad, M. W., and Mohd Ekhwan, T. (2011). Impacts of
climate change on agriculture and food security issues in Malaysia: an
empirical study on farm level assessment, World Applied Sciences
Journal, 14(3), 431-442.

Alam, M., Siwar, C., and Toriman, M. E. B. (2010b). Socioeconomic study of
climate change: an assessment of agriculture and livelihood sustainability

99



on Paddy farming in Malaysia, LAP Lambert Academic Publishing:
Saarbrucken, Germany.

Alam, S. S., and Sayuti, N. M. (2011). Applying the theory of planned behavior
(TPB) in halal food purchasing. International Journal of Commerce and
Management, 21(1), 8-20.

Alampay, E. A. (2006). Analysing socio-demographic differences in the access
and Use of ICTs in the Philippines using the capability approach.
EJISDC: The Electronic Journal on Information Systems in Developing
countries, 27(5), 1-39.

Alavion, S. J., Allahyari, M. S., Al-Rimawi, A. S., and Surujlal, J. (2017). Adoption
of Agricultural E-Marketing: Application of the Theory of Planned
Behavior. Journal of International Food and Agribusiness Marketing,
29(1), 1-15.

Al-Debei, M., Al-Lozi, E., and Papazafeiropoulou, A. (2013). Why people keep
coming back to Facebook: Explaining and predicting continuance
participation from an extended theory of planned behavior perspective.
Decision Support Systems, 55(1), 43-54.

Aldosari, F., Al Shunaifi, M. S., Ullah, M. A., Muddassir, M., and Noor, M. A.
(2017). Farmers’ perceptions regarding the use of Information and
Communication Technology (ICT) in Khyber Pakhtunkhwa, Northern
Pakistan. Journal of the Saudi Society of Agricultural Sciences.

Alexander, D. E. (1993). Natural Disasters. Dordrecht, Netherlands: Kluwer
Academic Publishers.

Ali, J., and Kumar, S. (2011). Information and communication technology (ICT)
and farmer’s decision making across the agricultural supply chain.
International Journal of Information Management, 31(2), 149-159.

Al-Sharafat, A., Altarawneh, M. and Altahat, E. 2012. Effectiveness of
agricultural extension activities. Am. J. Agri. & Biol. Sci., 7 (2): 194-200.

Anderson, J. R., and G. Feder. (2007). Agricultural extension (Chapter 44).
Pages 2343-2378 in R. Evenson and P. Pingali (eds.), Handbook of
agricultural economics. Amsterdam, Netherlands: Elsevier.

Anaeto C.F, (2005): Need to strengthen supervision Agricultural Extension
Services in Nigeria. Journal of Pure and Applied Science, 5 (1): 1-7.

Anaeto C.F (2017): Concept of Rural Development in Nigeria: problems and
solutions. The Nigerian Academic Forum: 6 (4)

Angelica, V. O., Dickerson, K., and David, F. (2014). Resilient pathways: the
adaptation of the ICT sector to climate change. Geneva, Switzerland:
International Telecommunication Union (ITU).

100



Ani, A. O., Chikaire, J. U., Ogueri, E. I., and Orusha, J. O. (2015). The role of
Information and communications technologies in agricultural risk
management in Owerri agricultural zone, Imo State, Nigeria. Global
Journal of Biology, Agriculture and Health Sciences. 7-11.

Antle, J. M. (1987). Econometric estimation of producers' risk attitudes.
American Journal of Agricultural Economics, 69(3),509-522.

Antwi-Agyei, P., Dougill, A. J., Fraser, E. D., and Stringer, L. C. (2013).
Characterising the nature of household vulnerability to climate variability:
empirical evidence from two regions of Ghana. Environment,
Development and Sustainability, 15(4), 903-926.

Armagan, G., and Ozden, A. (2009). Entrepreneurial Attitudes and Behaviours
in Small-Scale Dairy Farms in Turkey, 111 EAAE-IAAE Seminar ‘Small
Farms: Decline or Persistence’, University of Kent, Canterbury, UK, 26-
27 June.

Armitage, C. J., and Conner, M. (2001). Efficacy of the theory of planned
behaviour: A meta-analytic review. British Journal of Social Psychology,
40, 471 - 499.

Arshad, F. M., Alias, E. F., Noh, K. M., and Tasrif, M. (2011). Food security: Self-
sufficiency of rice in Malaysia. International Journal of Management
Studies, 18(2), 83-100.

Artikov, I., Hoffman, S. J., Lynne, G. D., Zillig, L. M. P., Hu, Q., Tomkins, A. J.,

. and Waltman, W. (2006). Understanding the Influence of Climate

Forecasts on Farmer Decisions as Planned Behaviour. Journal of Applied
Metrology and Climatology, 45 (9), 1202-1214.

Ashraf, M., and Routray, J. K. (2013). Perception and understanding of drought
and coping strategies of farming households in north-west Balochistan.
International Journal of Disaster Risk Reduction, 5,49-60. doi:
10.1016/.ijdrr.2013.05.002.

Asiabaka C.C (2002): Agricultural Extension. A hand Book for Development
Practitioners. Molsyfem united services Omoku, Rivers state Nigeria 1-
2:148-152

Austen, E. A, Sale, P. W. G,, Clark, S. G., and Graetz, B. (2002). A survey of
farmers' attitudes, management strategies and use of weather and
seasonal climate forecasts for coping with climate variability in the
perennial pasture zone of south-east Australia. Animal Production
Science, 42(2), 173-183.

Austin, O. C., and Baharuddin, A. H. (2012). Risk in Malaysian agriculture: The

need for a strategic approach and a policy refocus. Kajian
Malaysia, 30(1), 21-50.

101


http://gifre.org/library/upload/volume/7-11-Information-vol-4-2-15-gjbahs.pdf

Aziz, N. A. A., Ismail, M., Aziz, N. A. A., and Aziz, N. N. A. (2014). Developing a
theoretical model of agriculture takaful for paddy farmers in east coast
Malaysia. In 3rd International Seminar on Entrepreneurship and Business
(ISEB 2014). 14 December 2014, Hotel Perdana, Kota Bharu, Kelantan,
Malaysia.

Aziz, M. R. A., and Yusoff, M. M. (2014). Identifying risks of financing for agro
projects in Islamic banks. International Journal of Technical Research
and Applications.

Ajieh, P. C. (2009) Congruency between role perception and role performance
of agricultural extension agents in Delta State, Nigeria. The Nigerian
Agricultural Journal, 40(1&2), pp. 175-179

Adewoye, S.O, Fawole,0.0. and Omotosho, J.S. (2003). Concentrations of
Selected Elements in some Fresh Water Fishes in Nigeria. Science
Focus, Vol. 4, pp106-108.

Kirikkanat B. (2014). Achievement Motivation: Its Structure And Relation With
Learning Environments. Journal of Psychological Counseling and
Education-JPCE.Vol:1 No:1, 77-90

Baker, H. (1984). The program planning process. Pages 50-64 in Blackburn
(ed.), Extension handbook. Ontario, Canada: University of Guelph.

Ballantyne P. (2002) Collecting and propagating local development content,
Research Report no. 7, IICD, Den Haag.

Bell, M. (2015). Information and communication technologies for agricultural
extension and advisory services ICT — Powering behavior change for a
brighter agricultural future. MEASdiscussion paper.
USAID/UCDAVIS/MEAS.

Belay K. (2002): Constraints to Agricultural Extension work in Ethiopia:The
insider view. South Africa Journal of Agricultural Extension 31.

Boyle, P.A. (1981). Planning better programs. New York, New York, USA:
McGraw-Hill.

Carlssion F, Kohlin G, Mekomen A, Yusuf M (2005): Agricultural Extension
package what Ethiopian farmers want? A stated preference Analysis.
Working paper in economics Nol72 Department of Economics
Goteborg University.

Chapman R., Slaymaker T. (2002) ICTs and rural development—review of
literature, current interventions and opportunities for action, ODI, London.

Diehl, D.C., and Galindo-Gonzalez, S. (2014). Planning or refining an extension
program. Gainesville, Florida, USA: University of Florida.

Elo, I.T. and Preston, S.H. (1996), ‘Educational differentials in mortality: United
States, 1979 1985’, Social Science and Medicine, 42: 47-57.

102



FAO. (1993): The potentials of Micro computers in support of Agricultural
Extension, Education, and Training. Rome: FAo.

FAO. (2008). The state of food insecurity in the world 2008. High food prices and
food security threats and opportunities. Rome.

FAO. (2013). ICT uses for inclusive agricultural value chains. Rome: Rural
Infrastructure and Agro-Industries Division of FAO. http://www.fao.org/
sd/ CDdirect/CDre0055.htm

Feder, G., Just, R. E., and Zilberman, D. (1985). Adoption of agricultural
innovations in developing countries: A survey. Economic development
and cultural change, 33(2), 255-298.

Field, A. (2006). Discovering Statistics Using SPSS (2™ ed.) London: Sage
Publications Ltd.

Fielding, K. S., Terry, D. J., Masser, B. M., Bordia, P., and Hogg, M. A. (2005).
Explaining landholders' decisions about riparian zone management: The
role of behavioural, normative, and control beliefs. Journal of
Environmental Management, 77(1), 12-21.

Finlay, J. E. (2009). Fertility Response to Natural Disasters: The Case of Three
High Mortality Earthquakes. World Bank Policy Research Working Paper
4883.

Fischhoff, B. (1995) Risk communication and perception unplugged: twenty
years of process, Risk Analysis, 15, 137-145.

Fischhoff, B., Slovic, P., Lichtenstein, S., Reads, S., and Combs, B. (1978). How
safe is safe enough? A psychometric study of attiudes towards
technological risks and benefits, Policy Science, 9, 127-152.

Fishbein, M., and Ajzen, I. (1975). Belief, attitudes, intention and behavior: An
introduction to theory and research. Reading, MA: Addison-Wesley.

Fischer, R. A., Byerlee, D., and Edmeades, G. O. (2009). Can technology deliver
on the yield challenge to 20507?. In Expert Meeting on How to feed the
World in 2050 (Vol. 2050, pp. 1-48).

Flaten, O., Lien, G., Koesling, M., Valle, P. S., and Ebbesvik, M. (2005).
Comparing risk perceptions and risk management in organic and
conventional dairy farming: Empirical results from Norway. Livestock
Production Science, 95(1-2), 11-25.

Fleisher, B. (1990). Agricultural risk management, Lynne Rienner Publishers
Inc., Colorado, USA.

Foster, A. D., and Rosenzweig, M. R. (1995). Learning by doing and learning

from others: Human capital and technical change in agriculture. Journal
of Political Economy, 1176-1209.

103



Foster, A., and Rosenzweig, M . (2010). Microeconomics of Technology
Adoption. Annual Review of Economics. 2: 395-424.

Fraisse, C. W., Breuer, N. E., Zierden, D., Bellow, J. G., Paz, J., Cabrera, V. E.,
Garcia, A., Ingram, K. T., Hatch, U., Hoogenboom, G., Jones, J. W., and
O’Brien, J. J. (2006). AgClimate: A climate forecast information system
for agricultural risk management in the southeastern USA. Computers
and Electronics in Agriculture 53(1):13-27.

Frank, E., Eakin, H., and Lopez-Carr, D. (2011). Social identity, perception and
motivation in adaptation to climate risk in the coffee sector of Chiapas,
Mexico. Global Environ. Change 21(1), 66-76.

Frankenberg, E., Friedman, J., Gillespie, T., Ingwersen, N., Pynoos, R., Rifai, I.
U., ... and Thomas, D. (2008). Mental Health in Sumatra after the
Tsunami. American Journal of Public Health, 98 (9), 1671-1677.

Frankhauser, S., Smith, J. B., and Tol, R. S. (1999). Weathering climate change:
some simple rules to guide adaptation decisions. Ecological Economics
30: 67-78.

Franzel, S. C., and Scherr, S. J. (Eds.). (2002). Trees on the farm: assessing the
adoption potential of agroforestry practices in Africa. CABI.

Freeman, P. K. (2000). Infrastructure, natural disasters, and poverty. Managing
Disaster Risk in Emerging Economies, 55-61.

Jan, I., Khan, H., and Jalaluddin, M. (2008). Analysis of agricultural extension
system: a discrepancy between providers and recipients of the extension
services empirical evidence from North-West Pakistan. Sarhad Journal
of Agriculture, 24(2), 349-354.

Jere, N. J., and Maharaj, M. S. (2017). Evaluating the influence of information
and communications technology on food security. South African Journal
of Information Management, 19(1), 1-7.

Jeremy, L., Beghin, B. D., and Pickens, M. (2010) Cellphone banking transforms
the unbanked
into bankers. Press release. Retrieved from http://www.finscope.co.za/
new/pages/Initiatives/Mobile- Banking.aspx? random

Jiriko, R. K., Obianuko, J. C., and Jiriko, K. G. (2015). Socio-economic factors
affecting ICT utilization by youths in fish farming in Kaduna state, Nigeria.
Global Journal of Agricultural Research, 3(4), 12-22.

Just, R., and Pope, R. (2002). A comprehensive assessment of the role of risk
in U. S. agriculture. Massachusetts. p. 586.

Kabir, K. H. (2015). Attitude and Level of Knowledge of Farmers on ICT based
Farming. European Academic Research, 2(10), 13177-13196.

Kahan, D. (2013). Managing Risk in Farming. FAO.

104



Kajfez-Bogataj, L. (2005). Climate change and agriculture vulnerability. Acta
Agriculturae Slovenica., 85 (1): 25-40

Kalinda, T. (2014). Multiple shocks and risk management strategies among rural
households in Zambia’s Mazabuka district. Journal of Sustainable
Development, 7(5).

Kalusopa, T. (2005). The challenges of itilizing information and communication
technologies (ICTs) for the small scale farmers in Zambia. Library Hi
Tech, 23 (3), 414-424.

Karagiorgos, K., Fuchs, S., Kitikidou, K., Maris, F., Paparrizos, S., and Thaler,
T. (2016). Assessment of flood risk perceptions and adaptation capacity:
a comparative study between rural and peri-urban areas in Greece,
Hydrol. Earth Syst. Sci. Discuss., doi:10.5194/hess-2016-298.

Keshavarz, M., and Karami, E. (2016). Farmers' pro-environmental behavior
under drought: Application of protection motivation theory. Journal of Arid
Environments, 127, 128-136.

Krone, M., Dannenberg, P., and Nduru, G. (2016). The use of modern
information and communication technologies in smallholder agriculture:
Examples from Kenya and Tanzania. Information Development, 32(5),
1503-1512.

Karppinen, H. (2005). Forest owners' choice of reforestation method: An
application of the theory of planned behavior. Forest Policy Econ., 7 (3):
393-409.

Khorramnia, K., Shariff, A. R. M., Rahim, A. A., and Mansor, S. (2014). Toward
malaysian sustainable agriculture in 21st century. In IOP Conference
Series: Earth and Environmental Science, 18(1). IOP Publishing.

Kulkarni, A. S., and Sonawane, M. (2017). Role of emerging technology and
extension programme in sustainable agricultural development. Adarsh
Journal of Information Technology, 6(1), 11-16.

Katona, P., and Katona-Apte, J. (2008). The interaction between nutrition and
infection. Clinical Infectious Diseases, 46(10). 1582-1588.

Kienzler, S., Pech, I., Kreibich, H., Miller, M., and Thieken, A. H. (2015). After
the extreme flood in 2002: changes in preparedness, response and
recovery of flood-affected residents in Germany between 2005 and 2011,
Natural Hazards and Earth System Sciences, 15, 505-526.

Kisaka-Lwayo, M., and Obi, A. (2012). Risk perceptions and management
strategies by smallholder farmers in KwaZulu-Natal province, South
Africa. International Journal of Agricultural Management 1(3):28-39.

Kitonyoh, C. K. (2015). A farm level analysis of risk attitude, sources and risk
measurement strategies among farmers in Trans Nzoia County, Kenya

105



(Masters dissertation, The Moi University, Kenya). Retrieved from
http://ir.mu.ac.ke:8080/xmlui/handle/123456789/1236

Kiiza, B., and Pederson, G. (2012). ICT-based market information and adoption
of agricultural seed technologies: Insights from Uganda.
Telecommunications Policy, 36(4), 253-259.

Kleinbaum, D.G., Kupper, L.L. and Muller, K.E. (1988). Applied regression
analysis and other multivariate methods, PWS, Boston, MA.

Koesling, M., Ebbesvik, M., Lien, G., Flaten, O., Valle, P. S., and Arntzen, H.
(2004). Risk and risk management in organic and conventional cash crop
farming in Norway. Food Economics-Acta Agriculturae Scandinavica,
Section C, 1(4), 195-206.

Kohli, I., and Singh, N. (1989). Exports and growth: critical minimum effort and
diminishing returns. Journal of Development Economics, 30(2), 391-400.

Kotler, P. (2000). Marketing management. analysis, planning, implemenation,
and control. 9th Edition. Prentice Hall International, Int, New Jersey.

Kraus, S. J. (1995). Attitudes and the prediction of behavior: A meta analysis of
the empirical literature. Personality and Social Psychology Bulletin
21(1):58-75.

Kreimer, A., and Munasinghe, M. (1990). Managing environmental degradation
and natural disasters: an overview. The Division. In Environment.
Environment and Research Div.

Krejcie, R. V., and Morgan, D. W. (1970). Determining sample size for research
activities. Educational and Psychological Measurement Journal, 30(3):
607-610.

Kumar, R., Hudda, R. S., Chahal, P., and Yadav, K. (2017). Availability of
information and communication technologies (ICTs) tools usages by
farmers in Haryana. Int. J. Pure App. Biosci, 5(3), 648-653.

Le, T. C., and Cheong, F. (2010). Perceptions of risk and risk management in
Vietnamese catfish farming: An empirical study. Aquaculture Economics
and Management, 14(4): 282-314.

Legesse, B., and Drake, L. (2005). Determinants of smallholder farmers'
perceptions of risk in the Eastern Highlands of Ethiopia. Journal of Risk
Research, 8(5), 383-416.

Legg, W., and H. Huang. (2010). Climate change and agriculture. OECD
Observer. Retrieved from

http://www.oecdobserver.org/news/fullstory.php/aid/3213/Climate_change_and
_agriculture.html

106


http://www.oecdobserver.org/news/fullstory.php/aid/3213/Climate_change_and_agriculture.html
http://www.oecdobserver.org/news/fullstory.php/aid/3213/Climate_change_and_agriculture.html

Lekopanye, C. M., and Sundaram, M. K. (2017). An investigation on information
communication technology awareness and use in improving livestock
farming in Southern District, Botswana. International Journal of Advanced
Computer Science and Applications, 8(2), 17-23.

Leppald, J., Murtonen, M., and Kauranen, . (2012). Farm risk map: a contextual
tool for risk identification and sustainable management on farms. Risk
Management 14, (1): 42-59.

Li, M., Dong, Z. Y., and Chen, X. (2012). Factors influencing consumption
experience of mobile commerce: A study from experiential view. Internet
Research, 22(2), 120-141.

Li, Y., Ye, W., Wang, M., and Yan, X. (2009). Climate change and drought: a risk
assessment of crop-yield impacts. Climate Research, 39(1), 31-46.

Lien, G., Flaten, O., Ebbesvik, M., Koesling, M., and Valle, P. S. (2004). Risk
and risk management in organic and conventional dairy farming:
empirical results from Norway. Farm Management-Institute of Agricultural
Management, 11, 645-677.

Lindell, M. K. (2013). Recovery and reconstruction after disaster. In
Encyclopedia of Natural Hazards (pp. 812-824). Springer Netherlands.

Lindesmith, A. R., and Strauss, A. L. (1956). Social Psychology. Holt Rinehart
and Winston, New York: The Dryden Press.

Litre, G., and Bursztyn, M. (2015). Climatic and socio-economic risks
perceptions and adaptation strategies among livestock family farmers in
the Pampa Biome. Ambiente and Sociedade, 18(3), 55-80.

Luseno, W. K., McPeak, J. G., Barret, C. B., Little, P. D., and Gebru, G. (2003).
Assessing the value of climate forecast information for pastoralists:
Evidence from Southern Ethiopia and Kenya. World Development. 31(9),
1477-1494.

Lwoga, E. T., Ngulube, P., and Stilwell, C. (2010). Understanding indigenous
knowledge: Bridging the knowledge gap through a knowledge creation
model for agricultural development, SA Journal of Information
Management 12(1). DOI: 10.4102/sajim.v12i1.436.

Madai, H. (2008). Risk Sources and Risk Management Strategies Applied by the
Hungarian Sheep Producers. University of Debrecen: Fascicula:
Ecotoxicologie, zootehnie Si Tehnologii De Industrie Alimentara.

Mahaliyanaarachchi, R. P. (2003). Basics of agricultural extension. Colombo:
Godage International Publishers.

Mahant, M., Shukla, A., Dixit, S., and Patel, D. (2012). Uses of ICT in agriculture.
Int. J. Advanced Computer Research, 2(1).

107



Malla, G. (2009). Climate change and its impact on Nepalese
agriculture. Journal of Agriculture and Environment, 9, 62-71.

Mannetti, L., Pierro, A., and Livi, S. (2002). Explaining consumer conduct: From
planned to self-expressive behavior. Journal of Applied Social
Psychology, 32, 1431-1451.

Marker, P., Mchamara, K., and Wallace, L. (2002). The significance of
information and communication technologies for reducing poverty.
[online]. Available:
http://www.oecd.org/dac/ictcd/docs/matrixdocs/GBR_paperl.pdf.

Maru, A. (2004). ICT/ICM in agricultural research and development: status in
Sub-Saharan Africa. A background paper for Forum for Agricultural
Research in Africa (FARA)/Regional Agricultural Information System
(RAIS) Workshop, Accra, Ghana.

Mase, A. S., Gramig, B. M., and Prokopy, L. S. (2016). Climate change beliefs,
risk perceptions, and adaptation behavior among Midwestern US crop
farmers. Climate Risk Management, 15, 8-17.

Masozera, M., Bailey, M., and Kerchner, C. (2007). Distribution of impacts of
natural disasters across income groups: A case study of New
Orleans. Ecological Economics, 63(2), 299-306.

Masud, M. M., Azam, M. N., Mohiuddin, M., Banna, H., Akhtar, R., Alam, A. F.,
and Begum, H. (2017). Adaptation barriers and strategies towards
climate change: Challenges in the agricultural sector. Journal of Cleaner
Production, 156, 698-706.

Mathieson, K. (1991). Predicting user intentions: Comparing the technology
acceptance model with the theory of planned behavior. Information
Systems Research, 2(3), 173-191.

Matthews, R., and Selman, P. (2006). Landscape as a focus for integrating
human and environmental processes. Journal of Agricultural Economics
57 (2), 199-212.

Matuschke, 1. (2008). Evaluating the Impact of Social Networks in Rural
Innovation Systems: An Overview; International Food Policy Research
Institute: Washington, DC, USA, Volume 816.

May, J., Karugia, J., and Ndokweni, M. (2007). ICT and agricultural
development: transformation and employment generation. Final
framework paper for the African Economic Research Consortium
(AERC).

McGregor, M. J., Willock, J., Dent, J. B., Deary, |., Sutherland, A. S., Morgan,

0., and Grieve, R. (1996). Links between psychological factrs and farmer
decision making. Farm Management.

108


http://www.oecd.org/dac/ictcd/docs/matrixdocs/GBR_paper1.pdf.%20Accessed%2031.01.06

McGregor, M. J., Rola-Rubzen, M. F., and Murray-Prior, R. (2001). Micro and
macro-level approaches to modelling decision making. Agricultural
Systems 69, 63-83.

McNew, K. P., Mapp, H. P., Duchon, C. E., and Merritt, E. S. (1991). Sources
and uses of weather information for agricultural decision makers. Bulletin
of the American Meteorological Society, 72(4), 491-498.

Meera, S. N. (2003). A critical analysis of information technology in agricultural
development: impact and implications (Doctoral dissertation, The Indian
Agricultural Research Institute (IARI), New Delhi. India). Retrieved from
krishikosh.egranth.ac.in/bitstream/1/5810008149/1/IARI-7102.pdf

Meera, S. N., Jhamtani, A., and Rao, D. U. M. (2004). Information and
communication technology in agricultural development: a comparative
analysis of three projects from India. AgRen Network Paper No.135, ODI.

Meinke, H., Nelson, R., Kokic, P., Stone, R., Selvaraju, R., and Baethgen, W.
(2006). Actionable climate knowledge: from analysis to synthesis. Clim.
Res., 33: 101-110.

Melyukhina, O. (2011). Risk management in agriculture in the Netherlands.
OECD Food, Agriculture and Fisheries Working Papers, No. 41, OECD
Publishing. http://dx.doi.org/10.1787/5kgj0d5lgn48-en

Menapace, L., Colson, G., Raffaelli, R. (2015). Climate change beliefs and
perceptions of agricultural risks: an application of the exchangeability
method. Glob. Environ. Chang. 35, 70-81.
http://dx.doi.org/10.1016/j.gloenvcha.2015.07.005.

Meuwissen, M. P., Huirne, R. B. M., and Hardaker, J. B. (2001). Risk and risk
management: an empirical analysis of Dutch livestock farmers. Livestock
Production Science, 69(1), 43-53.

Meuwissen, M. P., Huirne, R. B., and Hardaker, J. B. (1999). Perceptions of
Risks and Risk Management Strategies: An Analysis of Dutch Livestock
Farmers. In AAEA Annual Meeting, August (pp. 8-11), Nashville,
Tennessee.

Milovanovic, S. (2014). The role and potential of information technology in
agricultural improvement. Ekonomika Poljoprivrede, 61(2), 471.

Miranda, M. J., and Glauber, J. W. (1997). Systemic risk, reinsurance, and the
failure of crop insurance markets. American Journal of Agricultural
Economics, 79(1), 206-215.

Mittal, S. (2012). Modern ICT for agricultural development and risk management
in smallholder agriculture in India. Socioeconomics Working Paper 3.
Mexico, D. F.: CIMMYT.

Mittal, S., and Mehar, M. (2013). Agricultural information networks, information
needs and risk management strategies: a survey of farmers in Indo-

109


http://dx.doi.org/10.1787/5kgj0d5lqn48-en

Gangetic plains of India. Socioeconomics Working Paper 10. Mexico, D.
F: CIMMYT.

Mody, B. (1995). State consolidation through liberalization of
telecommunications services in India. Journal of Communication. 45 (4),
107-124.

Moghaddam, B. K., and Khatoon-Abadi, A. (2013). Factors affecting ICT
adoption among rural users: A case study of ICT Center in Iran.
Telecommunications Policy, 37(11), 1083-1094.

Montano, D. M., Kasprzyk, D., and Taplin, S. (1997). The theory of reasoned
action and the theory of planned behaviour. In: Glanz, K., Lewis, F. M.,
Rimer, B. K. (Eds.), Health Behavior and Health Education: Theory
Research and Practice. Jossey-Bass, San Francisco, pp. 85-112.

Moon, S. J., Miah, M. A. M., and Berg, T. (2016). Farmer's awareness on
effective delivery of farm information through ICT mediated extension
service in Bangladesh. European Scientific Journal, ESJ, 12(21).

Moore, C., and Benbasat, I. (2001). Development of an instrument to measure
the perception of adopting an information technology innovation.
Information Systems Research, 2(3), 192-222.

Morwani, D. N., Ombati, J. M., and Ngesa, F. U. (2017). Relationship between
level of education of farmers and use of information and communication
technologies in marketing of farm produce by small scale farmers in
Manga Sub-County, Kenya. International Journal of Scientific and
Technology Research, 6(2), 257-264.

Mudombi, S. (2014). Analyzing the contribution of icts in addressing climate
change amongst communal farmers from two districts of Zimbabwe
(Doctoral dissertation, The University of South Africa, South Africa).
Retrieved from http://uir.unisa.ac.za/handle/10500/14668.

Muhammad, M., Idris, K., Samah, B. A., Shaffril, H. A. M., Suandi, T., and Ariffin,
E. H. (2016). The impact of climate change on small-scale fisherman in
Malaysia. The Social Sciences, 11 (13): 3352-3356.

Muijs, D. (2004). Doing Quantitative Research in Education with SPSS. London.
Thousand Oaks. New Delhi: Sage Publications.

Muriithi, A. G., Eric, B., and Sarah, O. (2009). Information technology for
agriculture and rural development in Africa: Experiences from Kenya.
Paper presented at the conference on International research on Food
Security, Natural Resources Management and Rural development,
Tropentag: University of Hamburg. http://ir-
library.ku.ac.ke/handle/123456789/5584

Mustafa, K. (2007). Climate change — Its effects on the agricultural sector in
Malaysia. Paper presented at National Seminar on Socio-Economic

110


http://ir-library.ku.ac.ke/handle/123456789/5584
http://ir-library.ku.ac.ke/handle/123456789/5584

Impact of Extreme Weather and Climate Change, organized by the
Ministry of Science, Technology and Innovation, Putrajaya, Malaysia. 21—
22 June.

Mutlu, M. H. (2017). Unified theory of acceptance and use of technology: The
adoption of mobile messaging application. Megatrend Revija, 14(1), 169-
186.

Nakasone, E., Torero, M., and Minten, B. (2014). The power of information: The
ICT revolution in agricultural development. Annu. Rev. Resour. Econ.,
6(1), 533-550.

NDMA. (2007). National Disaster Risk Management Framework Pakistan,
National Disaster Management Authority, Government of Pakistan.
Islamabad, Pakistan.

Naylor, R., and Courtney, P. (2014). Exploring the social context of risk
perception and behaviour: Farmers’ response to bovine
tuberculosis. Geoforum, 57, 48-56.

Nelson, G. C., Rosegrant, M. W., Koo, J., Robertson, R., Sulser, T., and Zhu, C.
(2009). Climate change: Impact on Agriculture and Costs of Adaptation.
Food Policy Report. International Food Policy Research Institute (IFPRI).
Washington D.C. USA.

Neuman, W. L. (2007). Basics of Social Research Qualitative and Quantitative
Approaches. USA: Pearson Education, Inc.

Richardson, D., Ranirez, R., and Haqg, M. (2000). Grameen Telecom’s village
phone programme in rural Bangladesh: a multi-media case study final
report. Consultado el, 21.

Ritter, T. E. (2012). Exploring the relationship between risk perception and
farmer nutrient management decisions (Doctoral dissertation, The Ohio
State University, Ohio, USA). Retrieved from
rave.ohiolink.edu/etdc/view?acc_num=0sul1343243182.

Rivera, W. M., and Qamar, M. K. (2003). Agricultural Extension, Rural
Development and the Food Security Challenge. FAO. Rome.

Rogers, E. M. (1995). Diffusion of innovations. (4" ed.) New York, NY: Free
Press.

Rogers, E. (2003). Diffusion of Innovations. New York, NY: Free Press.

Rohila, A. K., Yadav, K., and Ghanghas, B. S. (2017). Role of Information and
communication technology (ICT) in agriculture and extension. Journal of
Applied and Natural Science, 9(2), 1097-1100.

Rohrmann, B. (1998). The risk notion: Epistemological and empirical
considerations. In M. G. Steward and R. E. Melchers (Eds.). Integrated

111



risk assessment: Applications and regulations (pp. 39-46). Rotterdam:
Balkama.

Roncoli, C., K. Ingram, and Kirshen, P. (2001). The costs and risks of coping
with drought: livelihood impacts and farmers’ responses in Burkina Faso.
Climate Research 19 (2): 119-132.

Roncoli, M. C., Ingram, K. T., Jost, C. C., Kirshen, P. H., and Yaka, P. (2002).
Farmers’ behavioral responses to seasonal rainfall forecasts in the
Sahel-Sudan. In 17th Symposium of the international farming systems
association.

Saeri, A. K., Ogilvie, C., La Macchia, S. T., Smith, J. R., and Louis, W. R. (2014).
Predicting facebook users’ online privacy protection: Risk, trust, norm
focus theory, and the theory of planned behavior. The Journal of Social
Psychology, 154(4), 352-369.

Salahudin, S. N., Abdullah, M. M., Newaz, N. Z. (2013). Emissions: sources,
policies and development in Malaysia. International Journal of Education
and Research. 1(7): 1-12.

Samsuddin, S. F., Omar, S. Z., Samah, B. A., and Bolong, J. (2016). Potential
benefits of ICT towards rural positive youth development in Malaysia.
International Journal of Academic Research in Business and Social
Sciences, 6(5), 258-272.

Sanusi, M. A., Petu-lbikunle, A. M., and Mohelia, C. M. (2010). The influence of
ICT on the dissemination of agricultural information among urban farmers
in Northern Guinea Savannah zone of Nigeria. African Scientist, 11(2),
135-140.

Saqib, S. E., Ahmad, M. M., and Panezai, S. (2016). Factors Affecting the Risk
Attitude of Farmers in Flood Risk Prone Areas of Khyber Pakhtunkhwa:
The Case of Mardan District, Pakistan. International Conference on
Disaster Management: From Polar Region to the Local Communities
Social and Environmental Development National Institute of
Development Administration (NIDA).

Sartore, G. M., Kelly, B., and Stain, H. J. (2007). Drought and its effect on mental
health: How GPs can help. Australian Family Physician, 36(12), 990.

Sartore, G. M., Kelly, B., Stain, H., Albrecht, G., and Higginbotham, N. (2008).
Control, uncertainty, and expectations for the future: a qualitative study
of the impact of drought on a rural Australian community. Rural and
Remote Health, 8(3), 950.

Saxena, A. K. (2009). Greenhouse Gas Emissions: Estimation and Reduction.
Asian Productivity Organization, India.

112



Scolobig, A., De Marchi, B., and Borga, M. (2012). The missing link between
flood risk awareness and preparedness: Findings from case studies in an
Alpine region, Natural Hazards, 63, 499-520.

Schulze, R., and Wittmann, W. W. (2003). On the moderating effect of the
principle of compatibility and multidimensionality of beliefs: A meta-
analysis of the theory of reasoned action and the theory of planned
behavior. In R. Schulze, H. Holling and D. Bohning (Eds.), Meta-Analysis:
New developments and applications in medical and social science (pp.
219-250). Seattle, WA: Hogrefe and Huber.

Selvaraju, R., Gommes, R., and Bernardi, M. (2011). Climate science in support
of sustainable agriculture and food security. Clim Res., 47: 95-110.

Selvaraju, R. (2012). Climate risk assessment and management in
agriculture. Building resilience for adaptation to climate change in the
agriculture sector, 23, 71.

Selvaraju, R., Meinke, H., and Hansen, J. (2004). Approaches allowing
smallholder farmers in India to benefit from seasonal climate forecasting.
“New directions for a diverse planet”. Proceedings of the 4th International
Crop Science Congress, 26 September—1 October 2004, Brisbane,
Australia. Published on CDROM (available at www.cropscience.org.au).

Selwyn, N. (2002). Defining the ‘digital divide’: developing a theoretical
understanding of inequalities in the information age (Occasional Paper
49). Cardiff: Cardiff University.

Sinkaiye, T. 2005. ‘Agricultural extension participatory methodologies and
approaches’, in S.F. Afolayan (ed.), Agricultural Extension in Nigeria,
AESON, llorin, pp. 220-233.

Svendsen, G. B., Johnsen, J. A. K., Alm3s-Sgrensen, L., and Vittersg, J. (2013).
Personality and technology acceptance: the influence of personality
factors on the core constructs of the technology acceptance model.
Behaviour and Information Technology, 32(4), 323-334.

Swanson, B. E. (2008). Global review of good agricultural extension and
advisory service practices. Rome, Italy: Food and Agricultural
Organizations (FAO).

Swanson, B. E., and Samy, M. M. (2002). Developing an extension partnership
among public, private, and nongovernmental organizations. Journal of
International Agricultural and Extension Education, 9(1), 5-10.

Syal, S. S., Wilson, R. S., Mac Crawford, J., and Lutz, J. (2011). Climate change
and human health-what influences the adoption of adaptation
programming in the United States public health system? Mitig. Adapt.
Strat. Glob. Change 16 (8), 911-924.

113


http://www.cropscience.org.au/

Syiem, R., and Raj, S. (2015). Access and usage of icts for agriculture and rural
development by the tribal farmers in Meghalaya State of North East India.
Journal of Agricultural Informatics, 6(3), 24-41.

Tahir, Z., Malek, J. A., and Ibrahim, M. A. (2016). Developing smart ICT in rural
communities in Malaysia through the establishment of telecenters. e-
Bangi, 11(1).

Takenaka, S. (2006). Foreword. Enhancement of extension systems in
agriculture. Report of the APO Seminar on Enhancement of Extension
Systems in Agriculture. Faisalabad, Pakistan, 15-20 December, 2003.

Taragola, N. and Lierde, D.V. (2005). Adoption of ICT in horticulture: Confronting
scientists’opinions with practice in Flanders, Belgium. In Proc. 6th EFITA
Conference, Glasgow, UK.

Taylor, S., and Todd, P. (1995a). Assessing IT usage: The role of prior
experience. MIS Quarterly, 19(4), 561-570.

Taylor, S., and Todd, P. (1995b). Understanding information technology usage:
A test of competing models. Information Systems Research, 6(2), 144-
176.

Tiraieyari, N., and Uli, J. (2011). Sustainable agriculture in Malaysia: Implication
for extension workers. Journal of American Science, 7(8), 179-182.

Tiraieyari, N., Hamzah, A., and Samah, B. A. (2014). Extension agents and
sustainable cocoa farming: A case study of extension agents in Sabah
state, Malaysia. Modern Applied Science, 8(6), 210.

TMA (2008). Dekadal Weather Review. Tanzania Meteorological Agency. Dar
es Salaam, Tanzania, 2pp.

Toborn, J., and Harvesting, R. W. (2011). Adoption of agricultural innovations,
converging narratives, and the role of Swedish agricultural research for
development. Draft Discussion Paper.

Torero, M., and Braun, J. (2006). Information and communication technologies
for development and poverty reduction: The potential of
telecommunication. The Johns Hopkins University Press and IFPRI.

Tripathi, A., and Mishra, A. K. (2017). Knowledge and passive adaptation to
climate change: An example from Indian farmers. Climate Risk
Management, 16, 195-207.

Tun Oo, A., Van Huylenbroeck, G., and Speelman, S. (2017). Determining
factors for the application of climate change adaptation strategies among
farmers in Magwe District, dry zone region of Myanmar. International
Journal of Climate Change Strategies and Management, 9(1), 36-55.

UNDAW (2002). Information and communication technologies and their impact
on and use as an instrument for the advancement and empowerment of

114



women. Report of the Expert Group Meeting Seoul, Republic of Korea,
11 — 14 November 2002.

World Bank. 2007. World Congress on Communication for Development:

Lessons, Challenges, and the Way Forward. The World Bank.
Washington, D.C.: World Bank, FAO, The Communication Initiative.

115





