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ABSTRACT 

The use of mobile phones has become important in the agricultural sector. 

However, little is known about its level of use and the factors that affect its use 

to access agricultural information in Agona – District, Ghana. The study 

employed a descriptive correlational survey design to determine factors that 

affect farmers’ use of mobile phone to access information. Multistage 

sampling technique and structured interview schedule were used to collect data 

from 182 farmers from 14 communities within the district. Frequencies, 

percentages, means, standard deviations and Independent Sample t- test and 

multiple regressions were used to analyze the data. The study showed that 

males were dominant in the use of mobile phone to access agricultural 

information. Farmer’s knowledge and awareness of the use of mobile phone 

for agricultural information was relatively low. Majority of farmers agreed to 

benefiting from using mobile phone in receiving agriculture information. 

Financial services and reduced travel cost were the level of extent to which 

farmers use mobile phone. Again, high cost of call tariff and difficulty in 

texting message were the major challenges of using mobile phone. The five 

factors that best predict the extent of use of mobile phone by farmers were 

awareness of mobile phones, knowledge of mobile use, benefit of using mobile 

phones, farmers’ educational level and type of mobile used. 

The study recommends the need of telecommunication network companies and 

Ministry of Food and Agriculture to provide more training to farmers on the 

use of mobile phone for accessing agricultural information. 
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CHAPTER ONE 

INTRODUCTION 

Background of the Study 

Agriculture information systems has over the years been a very critical 

and vital component of agriculture development and wellbeing processes of 

agricultural practitioners. From the creation of the world when people started 

cultivating crops and rearing of animals or livestock, farmers tried to look for 

information for their farming activities. No matter the location of the farmer and 

the type of agriculture activity the farmer engages in, the most basic searched 

information by these farmers has been their own knowledge and skills acquired 

to determine and predict the outcome of issues related to farming activities, 

which help them get basic agriculture data and facts for their agricultural 

activities. For example, farmers are in dire need to have knowledge and to know 

the best cultivation practices, sources of improved seeds, the quantity and the 

type of input to use as well as information about the weather and to determine 

when to grow their crops and also the availability of market to determine prices 

of goods, demand indicators and other information about their farming 

activities. 

Several studies have established the relevance of agricultural 

information for enhancing agriculture production. Researches by Meyer (2015), 

Conley and Udry (2010), Gruber and Koutroumpis (2011) shown that 

agriculture information has constantly been a vial factor in the wellbeing and 

livelihood of any agrarian community and has since the inception of the world 

molded the manner of which farmers opine and work. Other researches have 

also identified that if farmers are well resourced with agriculture information, 
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there is higher tendency of increasing their crop yield which could in turn affect 

their livelihood positively. (Mchomba, 2012; Mertz, Mbow, Reenberg, & 

Diouf, 2009); (Fofona, Abdoulaye, Coulibaly, Sanogo, & Longyintou, 2010). 

This shows that the achievement of any agricultural activity be it planting, pre 

and post-harvest and marketing must have a great connection to the right usage 

of agricultural information. As evidence have proved the stance of better yield 

of crops through proper information delivery, most farmers especially those on 

African continent are deficient to precise and relevant agricultural information. 

This has led to the constant reduction of agricultural production of crops in 

Africa thereby minimizing the livelihood of farmers and the development of 

African continent. The sphere of agriculture in developing countries is mostly 

qualified by low inputs, subsistence farming where farmers produce to feed 

families and themselves and small scale. (Ferris, 2005). Production of 

agricultural goods is very low because of the modified access to advance 

agricultural engineering or technology including Information Communication 

Technology (ICT) and advance mechanical tools and equipment for agricultural 

activities which turn to dissemble market participation. A lot of farmers are not 

better informed about the prices of commodities in different market and they 

also don’t have contacts to possible buyers of their produce. Because of this, 

most farmers engage in subsistence farming where they consume what they 

produce with their families and sell the remaining to traders around or the 

common market. (Mchomba, 2012) . 

Crucially, lack of access to agricultural data has been a challenging 

account for a state of inactive improvement of agrarian operation in developing 

countries and this has made smallholder farmers vulnerable to various dangers 
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and uncertainties during planting, pre and post harvesting, transportation and 

marketing of their agricultural produce. (Foster & Rosenzweig, 2010); (World 

Bank,2008); (Arokoyo, 2003; (Lwoga, Stilwel, & Ngulube, 2010) 

In recent times, mobile phones are now used as tool to bridge the 

information gap of the declamatory part of rural population. In other part of the 

world, mobile phones are enormously used to extradite agricultural information 

to farmers and users (Bwalya, Asensu-Okyere, &  Tefera, 2012) and this has 

helped users of mobile phone to reduce the cost involved in accessing 

information. 

A report by Aker (2011) reveal that mobile phones have importantly 

lower communication and information cost for farmers who access information 

for their farming activities. The opportunities provided by mobile phones to 

farmers does not only assist them to communicate and obtain access to 

information but also the use of mobile phone help farmers to access information 

for their farming activities. Columbus (2010) was of the accession that mobile 

phone has alleviated communication among farmers from other communities 

not only for accessing agricultural information. Experience from most countries 

signal that, speedy development of Information Communication Technology 

has fantastically improved information sharing practice of agriculture (Bwalya, 

Asensu-Okyere, & Tefera, 2012). 

For some reasons provided, a basic account of agrarians’ inability to 

access agricultural information has been poor use of Information 

Communication Technologies (ICT) (Arokoyo, 2003); (URT, 2008); 

(WorldBank, 2008). ICT has largely been reckoned as one of the drivers for 

convinced change in agricultural and rural development. (World Bank, 2016) 
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and (ITU, 2016). Further studies by Prahalad (2004) and Jensen (2007) shows 

that where mobile phone is well used in agriculture information for farming 

activities, farmers have been able to access information such price, weather and 

best farming practices such as application of fertilizer and improved seeds for 

growing crops. When farmers are well informed with this information, they 

stand the chance of increasing their livelihood. With basic necessary 

information, farmers become able to better plan for their operations and make 

solid strategic decisions. (Reddy, 2004); (Meera, Jhamtani, & Rao, 2006) and 

(Mittal, Gandhi, & Tripathi, 2010). 

In a relative panty research in Ghana by Boadi, Boateng, Hinson, & 

Opoku (2007); Ofosu-Asare (2011) and Salia, Nsowah- Nuamah, & Steel 

(2011) show that farmers and fishermen benefit from mobile phone usage for 

agricultural activities. Boadi, Boateng, Hinson, & Opoku (2007) uncovered 

those farmers in rural Eastern and Central Regions in Ghana respectively get 

good information flow, improved marketing, functional effort and cost of saving 

for using mobile phones. However, Ofosu-Asare (2011) study converge a point 

on cocoa producing farmers in Bono, Western North, Ashanti and Eastern 

Regions which happens to be the four leading cocoa producing regions of the 

country. In his study, he found out that 61% of cocoa farmers who owned 

mobile phones and use it for agricultural activities by ordering for agricultural 

input and liaison for purchasing clerks have seen reduction in their 

transportation cost. Furthermore, a study by Salia, Nsowah- Nuamah, & Steel 

(2011), reveal that fishermen have expanded their markets and are able to make 

reasonable decisiveness using mobile phones. In a current study by Nanteaw, 

Anaglo, & Boateng (2015), concluded that mobile phone technology as a tool 
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suffice a facilitator of relation and a medium for the interchange of forward-

looking ideas especially among pineapple farmers. The study reveals a high 

infiltration rate of 95% among pineapple farmers as against 27% among cocoa 

farmers, a situation which made pineapple farmers more innovative than cocoa 

farmers. 

According to Population and Housing Census (2010), reveals that the 

proportion of agricultural household who engage in crop farming represent 97% 

of a total population of 85,920 and out of this population only 36.8% own 

mobile phone Agona East District. The study also reveals that majority 44% of 

males than female 30.6% own mobile phone in Agona East district. There is no 

known study in the literature on the smallholder farmer use of mobile phone for 

agriculture activities in Agona East District which is a major contributor of 

agricultural produce in the Central Region of Ghana. Again, little is known 

about the challenges associated for using mobile phones for agricultural 

information for farming activities. This has necessitated the study on the 

smallholder farmer use of mobile phone for agricultural information activities 

in Agona- East District of Central Region of Ghana. 

Statement of Problem 

Obviously, there are extreme excess of literature available to show that 

mobile phone technology has all-encompassing scope of applications in diverse 

commercial enterprise activities including agriculture. (Boadi, Boateng, 

Hinson, & Opoku, 2007), (Wu & Wang, 2005), (Frempong, 2009) and (Sey, 

2011). The invention of mobile phone technology has been beneficial means of 

circulating information to all degree of people and activities in and out of the 

country (May & Hearn, 2005). Clearly, mobile phone is apparently one of the 
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most precious technologies that afford people starter to the services they 

demand to create more hopeful future. One of the good things about mobile 

phone in Ghana is that, the subscription is everywhere and the rate of its 

incursion in farming communities are developing strongly. 

Despite of growing of mobile phone in rural communities, African 

farmers however are not adequately applying the inherent capacity of mobile 

phone for their agriculture activities. It could be realized that there is inequality 

between mobile phone subscriptions which is progressively being acquired at 

one hand and farmers process of taking up this innovation into their farming 

activities at the other hand. Hence, smallholder farmers in Ghana nevertheless 

endure from poor and unseasonable access to agricultural information. 

Deficiency to seasonable access to information is one of the restraints to 

smallholder agricultural production in developing country’s population (Jensen, 

2007). It is easily perceived that support is critical for both delivery and 

sustainability of mobile services. A study by Gollakota (2008) reveal that 

information exclusively is not enough to farmers and so there must be a 

proposed approximate structural and fiscal solutions for more sustenance as 

well. 

Some studies have directly and obviously stated that if farmers need to 

successfully advance in agriculture, there must be a support to shape their effort 

to the application of mobile phones for their farming activities. (Duncan, 2013). 

This therefore point out that it is important to give a helping hand to users of 

mobile phone to communicate agricultural information to improve farmers 

livelihood and for them to be capable to purchase mobile information services. 

Notwithstanding, the primary challenge is the cognition and the type of 
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assistance farmers demand and the stakeholders to support the farmers in a way 

they can efficiently use mobile phones to access agricultural information for 

improved and sustained agricultural activities. 

Most rural communities are challenged with getting access to network 

connectivity as telecommunication companies in the country are reluctant to 

extending their services to these rural communities. Even when there is network 

connectivity, it can only be accessed at a spot and out of the spot the connection 

is lost. Accessibility and usage of the internet in this communities are even more 

difficult.  

Educational facilities and systems operated within farming communities 

are very appalling. Members within these farming communities cannot get 

access to modern information and I.C.T equipment to improve the quality of 

mobile phone usage. According to Akanlisikum (2014) reveal that, it is vital to 

note that there has been enormous growth in digital technology especially the 

cellular telephone industry in Ghana. Today, cell phone is longer a rich man’s 

preserve accessory in Ghana. Cell phone penetration rate in Ghana has increased 

to 85.5% in August 2011. 

However, researchers across the globe have conducted studies on the 

numerous potentials that mobile phones have to offer. Alexander, Siderides, 

Koukouli, & Antonopoulon, (2010) & WorldBank (2007) have revealed that the 

agriculture sector in Ghana has fall behind relative to the number of people who 

have access to communication services and the ways which these services could 

be used and Agona East is of no exception. Several studies by Aker (2010); 

Jensen (2010); Arokoyo (2005); Overa, (2006) have shown the significant 

contribution of mobile phone in agricultural productivity which has led to the 
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improvement of livelihood, poverty reduction, crop yield and increased income 

in agrarian communities but this massive and tremenduous contribution is yet 

to be realized in Agona-East District for accelerated economic growth and 

poverty reduction. For instance a study conducted by Kwakwa, (2012) on 

mobile phone usage by micro and small scale enterprises in Akuapem North 

District in Ghana shown an improvement of communication with customers, 

increase of profit, increase savings and lower of operational cost has helped 

smallholder farmers through the use of mobile phone. Furthermore, a study by 

Overa, (2006) revealed that traders who use mobile phone in Ghana have 

improved their communication between traders and suppliers. However, most 

of these studies have been conducted in other sectors that partially relate to 

agriculture sector, but not in smallholder farmers especially vegetable farmers 

in Agona-East District of Ghana. 

However, there has been numerous impacts of digital technologies on 

development with evidences everywhere, but little seem to be known on 

smallholder farmer use of mobile phone for agricultural information in Agona 

West District of Ghana. To close this gap and add to already existing knowledge 

in the District of study, there is a need for this study to assess whether mobile 

phone usage have impact on smallholder farmer. 

General Objective of the Study 

 Examine the determinant of farmers use of mobile phone to access 

agricultural information in Agona East District. 

Specific Objectives  

1. To identify farmers’ the level of awareness and knowledge of mobile phone 

use in obtaining agriculture information in the district. 
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2. To examine the benefit farmers derive from using mobile phone to access 

agricultural information in the district.  

3. To compare male and female farmers’ extent of use of mobile phone 

services to access agricultural information. 

4. To examine the extent and level of use of mobile phone services for 

agriculture information. 

5. Examine the predictors of mobile phone use for agricultural information. 

6. To access the challenges affecting mobile phone ownership and use by 

farmers in Agona East District. 

Research Questions 

1. To what extent can awareness and knowledge of mobile phone be used in 

obtaining agricultural information in the district? 

2. Do famers get benefit from using mobile phone to access agricultural 

information? 

3.  Do male and female farmers differ in their extent use of mobile phone 

services to access agricultural information? 

4. To what extent and level do smallholder farmers use mobile phone services 

for agriculture information? 

5. What are the predictors of mobile phone use for agricultural information? 

6. What challenges does smallholder farmer’s face in owning and using mobile 

phone? 

Hypothesis of the Study 

The following hypothesis was formulated for the study and was tested 

at 0.05 alpha level. 
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1. H₀: There is no significant difference between male and female farmers 

and their extent use of mobile phone for agriculture information. 

H₁: There is a significant difference between male and female farmers 

and extent use of mobile phone for agriculture information. 

2. H₀: There is no significant relationship between background 

characteristics of farmers, attributes of the innovation and the extent use 

of mobile phone services for agriculture information. 

H₁: There is significant relationship between background characteristics 

of farmers, attributes of the innovation and the extent use of mobile 

phone services for agriculture information. 

Justification of the Study 

This study determined the use of mobile phone for agricultural 

information in Agona East District. It is important to distinguish the type of 

information relevant to farmers and information that farmers seek often. Hence, 

understanding farmers’ needs can ensure and help in the supply of information 

services that better serve farmer’s needs. Again, by handling information needs, 

it is essential to create a community that is rich in information delivery which 

is critical to addressing poverty in our country. According to studies by 

(Shadrach and Summers, 2002); (Patel, Savani, and Paresh, 2012) posited that 

information helps to reduce poverty through enhancing opportunities, 

empowerment and increasing economic and social security. Mason and Lee, 

(2004) also highlighted that there is a clear connection between information 

access and poverty reduction. 

Again, this study was paramount in the sense that mobile phone usage 

and its services has increased to the extent that is beyond imagination in recent 
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years, thus knowledge and understanding of the use of such technology would 

help to project and come up with schemes for more efficient and effective use 

of mobile phone in accessing and circulating agricultural information to farmers 

for their farming activities. 

The outcome of the study assisted farmers to practice and adopt the use 

of mobile phone for agriculture information on their farms to increase their crop 

production and improve their living condition. The use of mobile phone to 

receive information on farming practices and other agricultural practices help 

farmers to have abundant of yield, get income for their upkeep and enough food 

to feed themselves and the nation.  

Again, the study gingers government and stakeholders especially those 

in the telecommunication networks to provide suitable mobile phone 

orientation, seminars and workshops for smallholder farmers most especially 

those in the rural areas who are illiterate. This exercise must be facilitated by 

well trained and well-educated extension officers who will train the smallholder 

farmers in the use mobile phones to increase crop production and the livelihood 

of farmers. Furthermore, government must establish and project agriculture 

institutions where the ministry of food and agriculture would be the head of the 

institution established. Non-governmental organizations and foreign aids that 

have keen interest in mobile phone of smallholder farmers should also provide 

incentives to farmers to motivate them to effectively use mobile phones for their 

crop production. 

Delimitation of the Study 

There are so many stakeholders who are involved in agricultural 

information delivery activities project which includes telecommunication 
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companies, input dealers, extension officers, processors, farmers and exporters 

of agricultural products, however, farmers who cultivate agriculture crops in 

Agona East District of Ghana were involved in the study.  

Limitation of the Study 

A structured interview guide was used for this study and the instrument 

was easily be understandable for respondent to respond to the questions. The 

instrument was made valid by analyzing items that was responded to by the 

respondents. 

Secondly, the sample was purposive. Respondents were chosen based 

on mobile phone ownership forgetting farmers who do not have access to 

mobile phone. 

Definition of Terms 

The key terms used in the study are defined in this section 

Mobile phone: This is a portable device where farmers connect to a 

telecommunication network in order to send and receive information or other 

data. 

Mobile phone use: The extent to which mobile phone is put into service for a 

particular purpose. 

Agriculture: The practice of farming which includes cultivation of the soil for 

growing of crops and the rearing of animals by farmers in the district. 

Agricultural Activity: The extent to which farming is done to produce the 

needed crop output. 

Type of mobile phone: This refers to feature and smart phones that farmers 

use. 
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Mobile phone application: A mobile phone application is a type of software 

that is designed to run on a mobile device. The applications on the mobile phone 

helps the user to carry out more specific task that are not directly related to the 

device itself. 

Organization of the Study 

The thesis consists of five chapters. Chapter One introduced the 

statement of problem and described the specific objectives that guided the study 

as well as justification of the study. Chapter Two is made up of the available 

related literature relevant to the study. Chapter Three constitute the 

methodology which describes the procedures followed in carrying out the study. 

Chapter Four focused on the analysis and presentation of the findings of the 

study. Finally, Chapter Five discussed the summary, conclusions and 

recommendation and areas for further studies. 
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CHAPTER TWO 

LITERATURE REVIEW 

Introduction  

This chapter represents related literatures and theoretical reviews of 

determinant use of mobile phone for agriculture information. The adoption 

theory of Rogers was reviewed to inform the study. This chapter has been 

divided into three sections. The first section looks at the theoretical framework 

of the study and its components. Section two looks at the brief background and 

history of mobile phone penetration in the world, state of telecommunication in 

Ghana, communication infrastructure. The final section looks at other related 

work in the use of mobile phone for agriculture information and a well-

presented conceptual framework. 

Theoretical Framework 

A lot of theories and models have been propounded and used by lot of 

researchers to define and explicate the use of information technology. In this 

context of study, Roger’s diffusion of innovation theory and unified theory of 

acceptance and use of technology were used. 

Diffusion of innovation theory 

Roger’s diffusion of innovation theory is largely used in the study of 

technology diffusion and adoption. This theory is acknowledged by many 

researchers as crucial to any study which seeks to bring out the purpose of 

possible adopters of a given innovation. Roger’s diffusion of innovation theory 

shows reasons and at what grade new thought and technologies diffuse through 

cultures and individuals at different levels. (Oliveira & Martins, 2011; 

Alqahatani & Wamba, 2012) 
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Roger’s diffusion of innovation theory integrates the innovation 

decision process, innovation characteristics, adopter characteristics and opinion 

leadership (Bates, Manuel, & Oppenheim, 2007). Rogers contended five 

adopter categories which is defined as the category or classification of 

individuals within a social system based on innovativeness. The five adopter 

categories include; innovators, early adopters, early majority, late majority and 

the laggards. 

Innovators: These are group of people whom are willing to experience new 

ways and ideas of doing things and adopt innovation as quickly as possible. 

Early Adopters: These are group of people that are limited with the boundaries 

of the social system. They put their stamp and tale absolute approval on new 

idea by adopting it. 

Early Majority: These are group of people that adopt the innovation 

immediately before other group of their peers adopt it. They are deliberate in 

adopting an innovation. They are not the first nor the last to adopt an innovation. 

Late Majority: These group of people wait until almost all their peers adopt 

the innovation because they are skeptical about the outcome of the innovation.  

Laggards: These are group of individuals that have limited resources and lack 

decision knowledge and innovations. They first want to make sure that an 

innovation works before they adopt. 

These categories manifest itself in a more dissimilar way and it is highly 

subject to the type of adopter and innovation decision process. 

Rogers again provided a basis for logical reasoning of five innovative 

characteristics that may formulate the decision of people within a cultural 

context to adopt or refuse an innovation. The five innovation characteristics are; 
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trialability, complexity, compatibility, observability and relative advantage. 

Rogers (2003) contended that the rate of adoption of an innovation is the relative 

speed at which an innovation is adopted by members of a social system. For 

example, the number of people who adopt an innovation for a time frame can 

be measured as the rate of adoption of an innovation. The sensed attributes of 

an innovation is significant predictors of the rate at which an innovation would 

be adopted.  

Complexity: This is defined as the degree to which an innovation is seen as 

relatively difficult to use and understand.  

Trialability: This is defined as a degree to which an innovation may be 

experimented on a limited basis. With this, new idea can be tried, tested and the 

installment plan will generally be adopted more rapidly than innovations that 

are not divisible. 

Relative advantage: This is the degree to which an innovation is perceived as 

being better than the idea it supersedes. Relative advantage is often expressed 

in economic profitability in status giving or other ways. Thus, the cost and social 

status motivation aspects of innovation are elements of relative advantage. For 

example, while innovators, early adopters and early majority are more position 

motivated in adopting an innovation, the late majority and the laggards perceive 

status as less significant.  

Compatibility: This is defined as the degree to which an innovation is seen as 

logical with the existing values, experience and needs of potential adopters. For 

example, if an innovation is compatible with a person’s wants and needs, then 

uncertainty will reduce and the rate of adoption of the innovation will improve. 
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Observability: This is defined as the degree to which the results of an 

innovation is visible to others. 

Notwithstanding, Roger also outlined the adopter’s characteristics under 

three categories namely; socio-economic, personality values and 

communication behavior (Bates, Manuel, & Oppenheim, 2007). In this study 

the researcher stressed on the communication behavior particularly the 

propensity to search for information. 

Diffusion of innovation theory see innovation as communicated through 

certain channels over time within a certain cultural system (Oliveira & Martins, 

2011). According to Roger's (2003) the time prospect is neglected in most 

research. 

Unified theory of acceptance and use of technology 

According to Ahmed (2014), unified theory of acceptance and use 

technology was developed and introduced by Ventatesh, Morris, and Davis 

(2003) based on eight technology acceptance contesting models. These theories 

and models are the Social Cognitive Theory, the Innovation Diffusion Theory, 

Theory of Reasoned Action, Motivational Model, the Theory of Planned 

Behaviour, the Technology Acceptance Model, a model uniting the Technology 

Acceptance Model and the Theory of Planed Behaviour and the Model of 

Personal Computer Utilization. The theory was set up on four theoretical 

concept constituting determinants of intention to use or usage behaviour which 

plays a crucial roles as replacement of technology acceptance. These theoretical 

concepts are:  

Performance expectancy: This is the level to which an individual believes that 

using a system will help him or her to achieve a result in job performance. In 
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this regard, a farmer would choose mobile phone for their agricultural 

information if a good result would be achieved.  

Effort expectancy: This is the degree at which an innovation is easy to use. An 

easy use of an innovation is critical in all sphere of activities. Easy to 

understanding an innovation would motivate an individual to adopt.   

Social influence: This is the level to which an individual perceives that 

prominent and people who are important to other should use a new system.  

Facilitating conditions: This is the level to which an individual believes that 

an organizational and technical infrastructure exist to support use of a system. 

An add up to these variables, the theory considers also moderating factors which 

check the relationships between various variables and intention to use a system. 

Factors that affects Adoption of Innovations 

Communication channel as a factor of innovation of adoption 

Rogers (2003) defines communication as a process in which participants 

create and share information with one another in order to reach a mutual 

understanding. This communication occurs through channels between sources. 

Rogers (2003) stated that a source is an individual or an institution that creates 

a message. A channel is the means by which a message gets from the source to 

the receiver. Rogers states that diffusion is a specific kind of communication 

and includes these communication elements: an innovation, two individuals or 

other units of adoption, and a communication channel. Mobile phone and 

interpersonal communication are two communication channels. 

Communication channels also can be categorized as localities and 

cosmopolite channels that communicate between an individual of the social 

system and outside sources. While interpersonal channels can be local or 
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cosmopolite, almost all mobile phone channels are cosmopolitan. Because of 

these communication channels’ characteristics, mobile phone channels and 

cosmopolitan channels are more significant at the knowledge stage and locality 

channels and interpersonal channels are more important at the persuasion stage 

of the innovation-decision process (Rogers, 2003). The use of mobile phone sits 

within the core value of communities communicating within and between 

groups for social or economic interactions. It enhances past experiences of 

communication by removing the awkwardness associated with other 

communication methods (Qiang, Kuek, Dymond & Esselaar, 2011). This 

perceived relative advantage of mobile phone arguably increases rate and 

possibly the growth in mobile phone ownership amongst community members 

and farmers in particular. 

Time as a factor of innovation of adoption 

The individual innovativeness concept is based on who adopts the 

innovation and when. A bell-shaped curve is mostly used to demonstrate the 

percentage of individuals that adopt an innovation. The first group of adopters 

is innovators. These are the risk-takers and they are often the first to develop or 

accept new ideas before others join or accept it. The second group is known as 

the early adopters. These people represent opinion leaders. They embrace new 

ideas before the average person. The third and fourth groups are the early 

majority and late majority. The innovators and early adopters convince the early 

majority. The late majority waits to make sure that adoption is in their best 

interests. The final group is the laggard. These are the people who are highly 

skeptical and resist adopting until absolutely necessary. In many cases, they 

never adopt the innovation (Rogers, 2003). 
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Consequences as a factor of innovation of adoption 

The innovation-decision process concept is based on time and has five 

different stages. The first stage is knowledge. Possible adopters must first learn 

about the innovation and gain a basic understanding of what it is and how it 

works. Second stage is “Persuasion” in which potential adopters form a positive 

and negative impression of the innovation. In the third stage, “Decision,” is 

where the adopters actually decide to adopt the innovation or reject it. Fourth 

stage, “Implementation,” occurs when the innovation is actually used. In the 

fifth stage, “Confirmation,” the adopter seeks information about the innovation 

and either continues or discontinues the use of the innovation. Understanding 

the use of mobile phones to aid agricultural development requires an adequate 

knowledge of the technology and the perceived impacts it has, as well as an 

assessment of the opportunities and barriers reinforced by the local social 

structure of the user communities (Avgerou, 2010; Davis, & Asenso-Okyere, 

2010). 

Factors that Determine the Adoption of Mobile Phone Usage Decisions of 

Individuals 

The decision by an individual to adopt a technology is influenced by 

factors within socio-economic environment as all well as their own personal 

attributes. These have been broadly classified as external, social, personal and 

technical factors in this study. 

Government policies 

Government participation in the telecommunications sector evolved in 

a non-linear way (Gómez-Barroso & Feijóo, 2010). The role played by 

government in telecommunications can be described as promoting the 
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information society. In sub-Saharan countries, providing innovative methods 

for access to ICTs in rural areas is within the domain of the government. 

Nowadays, with the increasing pressure of development on governments, ICTs 

have been seemed to governments as sound fiscal investments relative to other 

public incentive alternatives than before where the public sector was not 

considered an investor in telecommunications (Gallup, 2011; ITU, 2012). 

The National Communications Commission recognizes several issues 

that are harmful to this growth of ICTs, such as poor public power supply, poor 

security, and high operational costs (Onuzuruike, 2009). But according to Gupta 

and Sullivan (2010), unreliable electricity and insecurity were found to be the 

main challenges to operating mobile networks. Notwithstanding, they argued 

that these challenges were much more prominent in Nigeria as compared to 

other West African countries with more reliable access to the electricity grid 

(like Ghana, Cameroon, and Côte d’Ivoire). Gupta and Sullivan (2010) back 

their argument by calculating the costs of fuel for generators and the cost of 

running network site in Nigeria. According to them, costs of generators, 

including a minimum of 20 percent of fuel lost to theft, amounted to 60–90 

percent of the costs of running network sites in Nigeria. Base station costs in 

Nigeria add up to US$ 200,000 – 250,000, 3.5 times higher than in India (US$ 

60,000–70,000). 

They further argued that some of these limitations are at least being 

overcome through passive infrastructure sharing. “Passive infrastructure 

sharing” is the sharing of non-electronic infrastructure, equipment, and services 

at mobile network base stations, including the site space, buildings, towers, 

masts, and antennas; power supply, back-up batteries, and generators; security; 
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and maintenance. Passive infrastructure sharing is distinguished from “active 

infrastructure sharing,” which can involve the shared use of electronic 

infrastructure such as network components (for example, access node switches), 

radio transmission equipment, and core network software systems (Ghosh, 

Aggarwal, & Marwaha, 2009). The works of CIMMYT (1993) and Marra, 

Pannell and Abadi (2003) revealed that the focus of the adoption literatures has 

been on the individual farmers (e.g. the attitude or personality of the farmers or 

their socio-economic characteristics, such as wealth, landholding or education) 

and the characteristics of the technologies, rather than the context in which 

technology adoption and diffusion takes place. Therefore, to see the result of 

mobile phone use in extension delivery, government needs to provide the enable 

environment for farmers. Such environment is reliable electricity, affordable 

price of mobile phone, and valuable price of agricultural products on the market. 

Major agricultural enterprise of farmers 

According to Tologbonse, Fashola and Obadiah (2008), most of the 

farmers seek information on crop production. They assume that because most 

farmers are mainly crop farmers, they are probably interested in information 

that would lead to increased productivity. Folitse’s (2013) study in Ghana shows 

that almost all farmers who listen (90.4%) and who do not listen (96.5%) to 

radio were involved in crop production and animal production. 

Farm size operated by farmer 

Research revealed that farmers who cultivate farm size ranging from six 

to twenty acres are assumed to be better off in production than the small-scale 

farmers in the use new of technology. Also, they are willing to try or take 

advantage of new technology even if they fail because they know this will not 
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affect their income greatly as compared to a small-scale farmer whose income 

is low (Williams & Agbo, 2013). According to the MoFA (2005), majority of 

the farmers in Ghana are engaged in subsistence farming using traditional 

methods and low technologies which do not allow them to cultivate huge acres 

of land. Therefore, about 31% of the farm holding is less than 1.6 acre, whereas 

only 18% are more than 4.0ha per farmer in Ghana. Mittal and Tripathi (2009) 

stated that farm size affects economic benefits of farmers from mobile phone 

use. They emphasized that larger-scale farmers are able to get higher benefits 

from mobile phone use as they are able to access resources concerned with input 

availability and disease control better. Besides, they are also able to get 

technical or professional help immediately in case of plant disease. Likewise, 

farmers with large farms showed to have been privileged to benefit from the 

information they get on market prices. 

They are able to overcome any possible constraints on production or 

market access with greater facility than small land size farmers. Yet, the small-

scale farmers gained more knowledge through mobile phones compared with 

larger scale farmers (Mittal & Tripathi, 2009). Williams and Agbo (2013) 

evaluated the use of ICT in agricultural technology delivery to farmers in 

Ebonyi state, Nigeria. They found that farm size was positively and significantly 

related to the dependent variable at 1% level of significance. They concluded 

that the higher the farm size of the farmers, the more they utilize ICTs as a 

source of agricultural technology delivery. Similar result was shown in Falola, 

Adewumi and Olaniyi’s (2013) survey which found that the coefficient of the 

values of farm size was positive and statistically significant, indicating that the 

more the farmer increase area of land cultivated and the seeds/seedlings used, 
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the more the quantity of output obtained. Therefore, they concluded that since 

farm size had the largest coefficient, this could be that the largest impact on 

output would be experienced if additional land is put into use. 

Membership of famers’ cooperative 

The formation of membership or cooperative group is expected to 

influence the use of mobile phones service for agricultural activities by farmers 

which can serve as a source of gathering or passing information and sharing for 

farming experiences. Ammani, Sani, Kura and Hussaini (2011) conducted a 

study on agricultural extension services in irrigation schemes under RBDAs’ 

control in Nigeria. The case of Kano River irrigation project. The findings 

showed that more than 65% of the farmer’s interview did not belong to any 

farmer association or cooperative society. In contrast, Falola, Adewumi and 

Olaniyi (2013) found membership to positively and significantly relates to use 

of mobile phone. They therefore concluded that being a member of association 

enables the farmers to have access to agricultural information in time. 

Household size of farmers  

Ogbeide and Ele (2015) argued that farmers with children are able to 

acquire knowledge on how to use the mobile phone. That is the children teach 

their parents, particularly the less educated ones, how to make and receive calls, 

store and retrieve messages, send and receive SMS and MMS. Labonne and 

Chase (2009) study the impact of mobile phones on the welfare of farmers in 

the Philippines. The study explored the welfare effect of mobile phones by 

looking at the consumption patterns of farmers with mobile phones. Their 

findings showed that mobile phone has a great positive effect on the growth rate 

of per capital consumption of households. 
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Financial capital 

Richer farmers or those with off-farm income may be more willing to 

bear the financial risk in case the technology does not perform well (Ogbeide & 

Ele, 2015; Marra, Pannell & Adbadi, 2003). DiMaggio and Cohen (2004) 

explained the positive correlation between the level of income and timing of 

adoption of new technology. They found that availability of a technology 

infrastructure shapes inequality by place of location (urban verses rural) that 

makes income more important. Similarly, Kalba (2008) argues that adoption of 

certain technology attributes or alternatives (eg. fixed versus. mobile connection 

and postpaid versus. pre-paid services) depends on the level of household 

income over time. In addition, the rate of income depends on the type of 

occupation, and therefore, it is an important factor for the urgency and relevance 

of adopting a technology at a given time and within a specific cultural 

framework Kalba (2008). On the other hand, Poulton, Kydd and Dorward 

(2006) stated that limited access to credit may hamper smallholder farmers’ 

level of technology adoption as money lenders may not be willing to tolerate 

the high-risk transaction costs of small disbursements. Also, the seasonality of 

agriculture and change in climate can hamper regular repayments. At times, 

access to credit may also be linked to the use of particular inputs, thus limiting 

technology choices. However, Poulton, Kydd and Dorward (2006) suggested 

that mobile banking can enable technology adoption by offering transmission 

services to pay for agricultural technologies or inputs or to repay loans as a way 

forward in improving farmer’s access to finance. 
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Types of mobile phones used 

The services and features offered by mobile phones like calling or 

receiving, texting, and using of calculator and alarm are to some extend similar 

but slightly different. There are two types of mobile phones, namely the feature 

and smart phones. Tschersich (2010) classified mobile devices by three main 

characteristics: ubiquity (owner can use the device anywhere), reachability 

(permanent availability of the device and owner) and localization (e.g. GPS). 

Only feature and Smartphone can perform these critical and can be defined as 

mobile device. 

1. A feature mobile phone is considered to first to, first of all, be a phone, 

but lacks the advanced operating systems found in smart phones. The 

software inside a feature mobile phone is limited, but functional. In way 

of features, conventional phones usually offer a basic camera, simple 

video capturing, wireless Bluetooth capability and text messaging, 

address books, calendars, alarm clocks and other basic tools for 

productivity. These mobile phones may have games, Internet access and 

with more advanced features including a QWERTY keyboard, and 

memory cards. 

2. A smart phone is basically a small computer. Smart phones have 

advanced operating systems that go beyond than making phone calls. A 

Smartphone features Wi-Fi connectivity, fast wireless speeds for data 

streaming and Web browsing, clear cameras and much more. The ability 

to run apps allows smart phones to handle email, social networking and 

office task such as editing documents and creating spreadsheets (Roberts 

& McIntosh, 2012). In 2012, surveys conducted by Department of 
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Primary Industries (DPI) and other industry organizations in Australia 

revealed that around half of the grain producers and advisers own smart 

phones over feature phones (Lorimer, 2012). 

Factors that Affects Mobile Phone Usage 

Age as a factor in mobile phone use 

Research places the usual age of the African farmers above fifty years 

and Ghana is no exemption. The age of an adopter plays an significant role in 

influencing mobile phone usage. According to Okello, Kirui, Njirani and 

Gitonga (2012), Williams and Agrbo (2013) and Munya (2001) young people 

contribute in technology regardless of their locality and that young people have 

a positive correlation with the use of the mobile phone. Therefore, it is expected 

that young farmers will be prone to use this technology for most of the day-to-

day transactions. Age and mobile phone have a relationship through the 

adaptable nature of young people in technologies. Studies indicated that in terms 

of technological packages, social and economic considerations, young farmers 

adopt faster (Okello, Kirui, Njirani & Gitonga, 2012; Williams & Agrbo, 2013; 

& Munya, 2001). Porcari (2010) argued that young people are far more known 

with social networking and other recent advances in technologies use than with 

the older ones because new communication technologies in many cases are 

strange to the older generation. Therefore, there is a major need for a cultural 

change so that they can take advantage of these tools to enhance their 

networking, advocacy and other opportunities to have impact in the farming 

system. Richardson, Ramirez, and Haq (2000) study Grameen Telecom's 

Village Phone Programme in Bangladesh. The study found that “higher 

expenditures for better service are more likely to come from younger phone 
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users aged 20 to 30, an age group that would more likely be receptive to a wider 

range of phone services, including card phones”. Similarly, Jain and Hundal’s 

(2007) study among the rural people of India showed that the majority of the 

users (62 %) of mobile phones were within the age group of 20 to 40. Musa 

(2011) studied the challenges of using information and communication 

technologies to disseminate agricultural information to farmers in Sudan. In his 

finding, 26.7 percent of the respondents were between the ages of 20-35 years, 

34.2 percent were between 36-50 years, 31.7 percent were between 51-65 years 

and 7.5 percent were between 66-80 years. He found that majority (61%) of the 

farmers were 50 years and below, and therefore concluded that they are capable 

of getting agricultural information much faster than the elderly farmers.  

Sex as a factor in mobile phone use 

With regards to sex, FAO (2009) and MOFA (2010) studies revealed 

that extension delivery in Ghana is a male dominated occupation. For instance 

Kaske, Kayanda and Sife, (2018) found that majority 95% of respondents were  

males partly due to the small number of female headed household. 

  According to FAO (2009), male have better social capital which has a 

direct link with exchange of information and learning as the result they in the 

majority. MOFA (2010) indicated that despite the fact that women farmers 

constitute the larger agricultural labour forces in Ghana and the women in 

Eastern Region are no exception and produce roughly 70 percent of the food 

crops, they are least served by agriculture information. World Bank (2007) 

reported that women are disadvantaged in agriculture activities because of 

limited access to resources decision-making power, education, agricultural 

information and agricultural inputs and credits. 
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Education as a factor in mobile phone use 

In Ghana, roughly 71.5 percent of the populations are literate (Ghana 

Statistics Survey, 2010). According to Yasmeen, Abbasin and Hussain (2011), 

education positively related to the product that boosts up farmer’s income. 

Similarly, Schiffman and Kanuk (2004) argued that education and income are 

closely related; the more educated a person is, the greater is the likelihood of a 

high income. Also, DiMaggio and Cohen (2004) stated that educated people are 

better able to learn and use new technology more and thus they are more likely 

to be innovative. Jain and Hundal’s (2007) study on rural India showed that a 

majority of the mobile adopters have education level below metric 10th class, 

so the diffusion of new technology was relatively slow. CIMMYT (1993) and 

(Okello-Obura, Minishi-Majanja, Cloete, & Ikoja-Odongo, 2009) argued that 

literacy level of the farmers is important to the use of mobile phones for 

information access and can also impact their level of difficulty in navigating 

through the phone menus frequently written in English. Therefore, the literacy 

level of farmers affects mobile phone use differently and can influence the level 

of adoption across the various under developed communities.  

Marital status as a factor in mobile phone use 

Mammo (2013) examines how the use of ICT in farming affected the 

interest of youth in agriculture. The study interviewed farmers between 24 and 

38 years old and discovered a difference in attitude towards ICTs and 

agriculture among single farmers and farmers who were married and with 

children. The study indicated that single farmers originally examine ICTs as a 

gateway to better jobs and employment outside farming, whilst young farmers 

with families, without any delay, focus on using ICTs to improve productivity 
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and profitability. Yakubu, Abubakar, Atala, Muhammed and Abdullahi (2013) 

study the effects of socio-economic factors on ICTs adoption among extension 

workers in the north-west zone of Nigeria. The study showed that majority of 

the extension agents (89.8%) were married, with only 10.2% being single. 

Years of experience as a factor in mobile phone use 

Ibrahim, Adejoh and Edoka (2009) argued that experience is a manner 

in which one garbles new technology such as mobile phone and use faster in 

extension delivery. McCall, Dunn and Rosenquist, (2004) defines working 

experience as knowledge gained over time. Moreover, Sardeshmukh (2008) 

explained that individuals are shaped by every experience in life, our past and 

present experiences always affect the development and shape of knowledge, 

skills, attitudes, ambitions, beliefs and behaviours. In addition, McFarland, and 

Hamilton (2006) found relationship between work experience and job 

performance to be influenced by two variables: length of experience and job 

complexity. Hence, experience is a central force to influence on performance 

and behaviour. 

Other factors that influence adoption of Mobile Phone Technology 

Mobile wireless technology is becoming progressively more usual 

among workers and consumers. Primarily, the initial use of mobile wireless 

technology was to enable voice communications, however, new methods of 

services and benefits are gaining thrust and use. On the consumer level, 

individuals are using mobile wireless technology as a vehicle for network 

surfing, text messaging, and many m-commerce activities. While institutions, 

on the other hand are capitalizing and building upon the ease of use, proficiency, 

and cost effectiveness of mobile wireless technology by providing their staffs 
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with greater movement, flexibility, and communications options. As the 

acceptance and use of mobile wireless technology remain to grow and become 

a ubiquitous part of society, it is important to identify the key factors that affect 

their adoption and use.  

Perceived ease of use and perceived usefulness 

Technology acceptance model suggests that individuals’ acceptance and 

usage of a technology are determined by two key beliefs, Perceived Usefulness 

and Perceived Ease of Use. Perceived Usefulness refers to the level to which an 

individual believes that using a certain technology will improve his job 

performance.  Perceived ease of use on the other hand refers to the level to which 

an individual believes that using a technology will be free from effort (Davis 

1989). The relationship between perceived ease of use and perceived usefulness 

and their effects on a user’s behavior have been examined and supported 

extensively in the information technology literature. The results show perceived 

ease of use having a direct effect on perceived usefulness and having a positive 

relationship with a user’s behavioral intention, both directly and indirectly via 

its impact on perceived usefulness (Davis et al. 1989). Research demonstrates 

the direct effect between perceived ease of use and perceived usefulness as 

being more relevant and the indirect effect via perceived usefulness as being 

less important (Szajna 1994). Results provide evidence of a positive relationship 

between perceived usefulness and a user’s behavioral intention over and above 

attitude (Davis et al. 1989). Moreover, a significant body of technology 

acceptance model research has shown that perceived usefulness is a strong 

determinant of user acceptance and usage behavior (Agarwal and Prasad 1999). 

A significant body of literature has included technology acceptance model only 
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as the theoretical model. For example, Kwon and Chdambaram (2000) modified 

technology acceptance model to examine the extent of cellular phone adoption. 

They suggested that user acceptance of cellular phones was influenced directly 

and/or indirectly by individual characteristics, perceived ease of use, perceived 

usefulness, social pressure, and apprehensiveness. Lu et al. (2003) extended 

technology acceptance model by studying mobile wireless internet acceptance. 

They suggested that individual differences, technological complexity, 

facilitating conditions, social influences, and wireless trust environment have a 

positive effect on both long-term and near-term usefulness and ease of use 

leading to a positive influence on a user’s attitude and intention to use wireless 

internet via mobile technology (WIMT). Liang et al. (2003) modified 

technology acceptance model to study actual usage in a healthcare setting. They 

included variables such as personal innovativeness and compatibility to 

technology acceptance model. Finally, Mao et al. (2005) used technology 

acceptance model to develop a research model to test advanced mobile phone 

services’ (e.g. mobile Internet access, e-mail, and payments) adoption and 

acceptance. In addition to perceived ease of use and perceived usefulness, they 

found support for variables measuring Efficacy and Personal Innovativeness. 

Job relevance 

Job Relevance is defined as individuals’ perception regarding the extent 

to which a technology is applicable to their job (Venkatesh and Davis 2000). 

Depending on the nature of one’s job and job-related tasks, an individual may 

possess different attitudes and behaviors toward a technology due to the distinct 

knowledge they develop through work related experiences. Elaboration 

Likelihood Model (ELM) suggests that external information is a primary driver 
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of attitude change, and in turn, influences behavior. Therefore, as individuals 

expand their work related experiences, they are introduced to new information 

that causes intention toward the mobile wireless technology in question. 

Perceived ubiquity and perceived reachability 

Perceived ubiquity and perceived reachability are relatively new 

concepts in information technology literature, but are becoming more common 

in research dealing with m-commerce and wireless technology. Perceived 

ubiquity refers to an individual’s perception regarding the extent to which 

mobile wireless technology provides personalized and uninterrupted connection 

and communications between the individual and other entities and networks. 

Perceived reachability refers to an individual’s perception regarding the level to 

which an individual can reach other individuals anytime-and anywhere via 

mobile wireless technology. Reachability assumes that users and technology 

have the capability of being connected and reached by other entities. Ubiquity 

represents a definitive form of spatial, temporal, and contextual mobility 

(Junglas and Watson 2003). 

Sarker and Wells (2003) claimed that the most touted advantage of 

mobile wireless technology might be the ability to enable anytime, anywhere 

communication, collaboration, and commerce. In addition, Looney et al. (2004) 

claimed that the capability of communicating from virtually anywhere at any 

time offers extraordinary levels of flexibility and convenience, which can affect 

behavioral intention. Dholakia et al. (2004) found geographical flexibility, 

referring to anytime-and anywhere capability, to be one of the factors 

influencing the diffusion of mobile wireles technology. Similarly, they argue 
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mobile wireless technologys’ reachability and ubiquity provide users freedom 

in time and location that influences their behavioral intentions. 

Brief History on how Mobile Phone Penetrated in the World 

Mobile phones have great potential to transfer information in a speed of 

light regardless of distance. According to Garreau (2008), mobile phone is the 

faster global diffusion of any technology in human history- faster even than the 

polio vaccine. Studies show that mobile phones being a component of ICT, are 

now accessible to 90% of the population around in developing countries (de 

Silva & Ratnadiwakara, 2008; Houghton, 2009; Labonne & Chase, 2009; 

Rafael, 2003) came up with some facts for its fast penetration. First, it is a 

potential tool to provide more information to everybody, even to the uneducated 

since it is very easy to use. Second, it is cheaper to acquire and use compared 

with other ICTs such as computers or internet. Third, it overcomes geographic 

barriers as it allows any information to disseminate as fast as the speed of light 

across space. Mobile phone, according to Aker (2011) and Bhavnani, Chiu, 

Janakiram and Silarsky (2008), being a cheap and widely-used information and 

communication technology, has a great potential to solve the problem on costly 

and lack of accessible information access. 

There are 6.8 billion mobile – cellular subscriptions worldwide (ITU, 

2013). One of the great importance is the fact that the mobile revolution in 

agriculture is not driven by mobile phones alone, other devices such as smart 

phones and tablets have already begun to have an impact as information delivery 

channels. In 2013, there were almost as many mobile – cellular subscriptions of 

by people in the world, with more than half in the Asia – Pacific region (3.5 

billion out of 6.8 billion total subscriptions) (ITU, 2014). According to ITU 
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(2014), although mobile phones have not yet reached total geographical 

coverage, it expects complete mobile coverage of all rural areas around the 

world by 2015 or even earlier. 

State of Telecommunication in Ghana 

Ghana experienced mobile telecommunications in the early 1992. Prior 

to that, only fixed-line services were available in the country. Ghana’s mobile 

voice subscription increased from 30, 360,771 by 0.89% in 2014 to the end of 

January 2015 at 30, 629,604. (NCA, 2015). ITU (2012) reported that mobile 

cellular telephone subscriptions at the end of 2012 in Ghana was 25,618, 427. 

Mobile cellular subscriptions per 100 inhabitants for the same period was 

100.28%, fixed (wired) broadband subscriptions for 2012 was 64, 436, fixed 

(wired) broadband subscriptions per 100 inhabitants was 0.25% as compared to 

0.00 in 2001. Fixed telephone subscriptions in Ghana increased from 212,548 

in 2000 to 284,981 in 2012. Ghana Telecom had exclusive monopoly over 

telecommunication services. The policy reforms that started in the 

telecommunication sector created a competitive environment that enabled 

mobile telecom network providers and other wireless service providers to 

operate. Originally, mobile entry was allowed without charge and with 

minimum regulation. This improvement makes provision for mobile 

telecommunication services in the country to bring about a revolution in the 

telecommunication sector (NCA, 2013). 

In 1992, the first commercial mobile telecommunication network in 

Ghana was Millicom Ghana called mobitel. The company started operation 

using analogue network the first-generation mobile system. The network 

covered few selected areas to be precise in the urban areas thus Accra and 
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selected regional capitals. Due to frequency limitations, a small group of people 

had access to the network. While in 1993, Celtel also started operation using 

analogue AMPS (Advanced Mobile Phone Service) system and could serve 

only small number of people, specifically in Accra and its surroundings. Within 

the same year (1993), the country had 170 mobile subscribers. In 2003, Celtel 

was changed to Kasapa to give it a local identity, and has since then pursued a 

distinct strategy aimed at low-income subscribers. 

After a few years later, the analogue networks were followed by digital 

networks, the global system for mobile communication (GSM), which 

happened to provide services in 1996. The first company to operate digital 

network was Scancom Ghana limited. Scancom Ghana commenced operation 

in 1996 using GSM 900 technology with the brand name Spacefon. The GSM 

technology enabled Scancom to capture relatively larger share of the market. It 

then became the market leader with increasing number of subscribers. In 2005, 

the company was taken over by Investcom LLC and was renamed Areeba. 

Mobile Telecommunication Network group (MTN) acquired Investcom 

(Areeba) in 2006 and was renamed MTN Ghana in 2007 (NCA, 2013). 

However, the booming introduction of digital network by Scancom 

force other companies to migrate from analogue to digital networks. In 2000, 

Millicom Ghana switched from analogue to digital under the name Buzz. The 

company name was again changed to TIGO in March 2006 to conform to a 

global branding strategy (Overa, 2006). Celtel went digital in 2005 and it 

happens to be the only mobile service provider using the CDMA (Code Division 

Multiple Access) standard. In 2000, Ghana Telecom launched Onetouch that 

was to provide mobile services. The company was able to capture 60,000 
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subscribers within the first year of operation. The status of Onetouch, however, 

changed due to the acquisition of 70 percent shares of Ghana Telecom by 

Vodafone International in 2008. As a result, Ghana Telecom and Onetouch 

became Vodafone. In 2008, Zain entered the mobile industry as the fifth mobile 

market in Ghana (Overa, 2006). Quite recently, another mobile network having 

to be the six operators GLO, a Nigerian-based mobile network provider, made 

her way into the telecom market. GLO, prior to its launch, was seen as the 

industry game-changer with high public goodwill. Since then, expansion in 

mobile telecommunication networks in the country has created a competitive 

environment for the industry. 

Competition in the industry has led to reduction in prices of mobile 

telecom services. This has made it possible for a wide range of people to become 

mobile phone subscribers. For example, both old and young, rich and poor, now 

depend on mobile services for communication. The benefits being enjoyed by 

subscribers originating from competition in the mobile industry in the country 

support the finding provided by a great deal of research that competition in 

telecommunication improves performance over monopoly (Wallsten, 2001, & 

Sey, 2008). 

Ghana’s mobile telecom industry is highly oligopolistic. The industry is 

made up of six main operators currently providing mobile telecom services to a 

wide range of subscribers. There is high competition for customers in the 

industry. Network providers adopt various strategies to have competitive 

advantage in the market. They are expanding their networks to improve service 

quality so as to attract more subscribers. Since firm’s survival and growth are 

driven by customer loyalty and retentions which in turn are driven by customer 
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satisfaction and value, delivering quality service has been important goal and 

pursuit for each of the six expanding mobile telecom networks. According to 

National Communication Authority (2013), mobile telecom service providers 

have universal access obligations which consist of paying 1 percent of their net 

revenue into a universal access fund, ensuring that their subscribers can make 

emergency calls, and expanding network coverage to all regions of Ghana. The 

network coverage obligation has made providers to extend coverage to the 

remote villages. Nevertheless, it is important to understand that network 

coverage is concentrated in the south which is a relatively more-developed part 

of the country. Mobile coverage is extensive in the southern and eastern Ghana 

(Greater Accra, Volta, Oti, Central, Western, Western – North, Eastern, 

Ashanti, Bono, Ahafo, and Bono-East) and limited in the northern Ghana 

(Northern, Savanna, North-East, Upper East and Upper West). Airtel/Tigo and 

GLO have limited coverage but they are expanding rapidly. Vodafone and MTN 

have made significant progress in network coverage. They are roughly in all the 

regions of the country (NCA, 2013). 

Communication Infrastructure 

Several studies argued on factors that influence the choice of 

subscription to a network. These factors include the qualities of the mobile 

network and the characteristics of the mobile subscribers, choice subscribing, 

customer care, discount, promotion and special offers on calls (Birke & Swann, 

2006; Corrocher & Zirulia, 2008). Furthermore, Kim and Kwon (2003) stated 

that in terms of qualities consumers consider network size before subscribing to 

a mobile network. That is the larger mobile networks have advantage over 

smaller networks in acquiring subscribers because of intra-network-call 
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discounts and quality-signaling effect. They also argued that mobile network 

with larger subscriber base attracts more subscribers because with increasing 

number of users subscribing to a network becomes more attractive to other 

people to subscribe to the same network. Corrocher and Zirulia (2008) found 

similar result to Kim and Kwon (2003) and Birke and Swann (2006) findings 

that the larger the customers base of mobile network, the greater the benefits 

from adoption. The benefits in terms of calls discount to the same network. 

Generally, calls that terminate within the same network are relatively cheaper 

than calls terminating in another network. Thus, customers are likely to pay less 

for mobile service when the network size is large. Corrocher and Zirulia (2008) 

further stated that network effects affect the choice of mobile operator. Network 

effects in communication are common trend where consumers mostly reason 

the model of adoption by agents in their social neighborhood. These agents 

include family, friends and other social groups. Birke and Swann (2006) also 

stated that social network (friends, family and partners), income and 

characteristics of the individual mobile subscriber influence the choice of 

mobile operator. They believe that mobile users in other to avoid high 

expenditure on phone calls, they try to convinced their friends and family to 

subscribe to the same network. According to Verkasalo (2008), a person has to 

examine the advantages and disadvantages of service before adopting or not. 

The advantages could be constant contact with family member or friends 

without any interruption of network. So, when the benefit associated with using 

the service is greater or more than the presumed cost, then the individual will 

use the service. He further argued that needs are inherent in the person and they 

tend to direct all behaviour. One way of satisfying these needs is to obtain a 
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good or service thus, becoming a consumer and in the case of mobile phone 

services farmer, becoming a subscriber or user of the services. 

Source of Agricultural Information 

Morrow, Kelly and Kirley (2004) stated that in rural development, 

information which helps farmers to take decision and appropriate action for 

farming and marketing is an important resource. They indicated that depending 

upon the kind of information different people use different sources for seeking 

information. Demiryurek, Erdem, Ceyhan, Atasever and Mayis (2008) also 

argued that agricultural information disseminated by AEA affects agricultural 

production in many ways. Firstly, it can help out the farmers to make informed 

decisions about land, labour, capital, management, and livestock. Secondly, 

agricultural production can be improved through useful, relevant, and reliable 

information. Studies by Mtega (2012), Lwoga, Stilwell and Ngulube (2011), 

OkelloObura, Minishi-Majanja, Cloete, and Ikoja-Odongo (2009) investigated 

the sources of information used by rural communities in accessing agricultural 

information. This source includes radio, co-farmers, cooperative, extension 

services and newspapers. Moreover, Nazim (2000), and Farooque (2004) stated 

that different target groups have different information needs; thus, needing 

different information services. Therefore, information providers should assess 

and recognize their target groups and work out the best means to disseminate 

meaningful information for sustainable development to such groups. According 

to Harande (2009), the major concerns in the agricultural technology transfer 

process is what technologies are appropriate and available, and how these 

technologies can be delivered among farmers like oral/verbal means, printed 

literature and electronic media. In addition, (Harande, 2009) emphasized that in 
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the age of information and technology, delivering of information becomes much 

easier and nevertheless more complex; thus, it must be transferred to the farmers 

in the way through the use of approach, which is appropriate, and best supports 

farmers. According to Rana (2002) the sources of information is divided into 

two main categories, interpersonal and impersonal sources. Face-to-face 

exchanges of information between individual respondents constitute 

interpersonal methods, whereas exchanges by mobile phone are known as 

impersonal methods enabling one or a few persons to reach many addressees at 

a time. Butt (2002) found that most of the respondents (61.60%) obtain 

information from extension organizations and about half (51.20%) from fellow 

farmers, followed by print media (46.00%) and research organizations (36.00%) 

in a study of television viewing habits among farmers in Pakistan. Furthermore, 

in Tanzania, a study on maize adoption by Kalba (2008) found extension 

services as one of the major factors that positively influence the adoption of new 

technology. Similarly, Tologbonse, Fashela and Obadiah’s (2008) study reveals 

farmers (72%) seek information from extension agents and friends/fellow 

farmers (26.7%). 

The Concept of Mobile Phone and their Level of Usage. 

According to Aoki and Downes (2003), the invention of mobile phone 

was essentially made for business use by adult. This is not very different to the 

fixed telephones in the 20th century where telephone engineers explained that 

the telephone was made for the business world and not for social conversation 

(Campbell, 2005). Mobile phones have over the years developed and has been 

acquired by more users at the global level (Srivastava, 2005). According to 

Javid, Malik, & Gujjar (2011) the invention of mobile phone has fundamentally 
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helped our society for easy accessibility, safety and security co-ordination of 

social and business activities. Mobile phone has now become part of our culture 

in very part of the world. The craze of mobile phone started after 1980’s but has 

now touched the level of esteem. Initially, it was just for a status symbol but 

now it has become a direful need of the day and it the reach of everyone (Cho, 

2014). 

The level of mobile phone usage varies from community to community 

and this is influenced by factors such as age, gender, education level, marital 

status, farm size, farming experience and among others. Al-Khatib & Sabbah, 

(2008) argues that daily text messages among American teens has shot up from 

38% to 54% as teenagers in America who use mobile phones to text their friends 

and loved ones every day. A study conducted by Kenichi, (2004) reveal that 

40% of the population in Japan enjoys access to the internet via mobile phones. 

Sife, Kiondo, & Lyimo-Macha (2010) reveal the importance of mobile phones 

in sending and receiving money among rural farmers in Tanzania as their study 

shows that 50% of their respondent used mobile phone for financial transaction. 

The study further reveals that 58.9% of the respondents used mobile phone for 

selling and marketing their agricultural products. Also, a related study by 

Njelekela & Sanga (2015) argues that mobile phones usage in rural Tanzania is 

mainly for agricultural activities specifically for communication between 

farmers and extension officers. 

Mobile Phone and Agricultural Production 

Climate change, disease and pest are prone and characterized to 

agricultural production. It is for this purpose that there is the need to lay 

emphasis on agricultural production (Aker & Mbiti, 2010). Smallholder farmers 
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can differentiate making profit or losses when they have access to weather 

information or market prices of goods. Smallholder farmers can use mobile 

phone to access information on potential threats that permits them to make 

modification early enough when threat is detected in the purpose of their 

agricultural activities. Again, access to agricultural technologies have been 

found to significantly limit the cost of accessing information on technology for 

smallholder farmers and thereby have an impact on their production (Aker, 

2011). Developed countries have high level of use of inputs in agriculture 

among their smallholder farmers but relatively low to developing countries 

(Wiggins & Brook, 2010). High transaction cost such as time, money and 

distance has been associated as the major cause of acquiring inputs. A study by 

Bayes (2001) in Bangladesh noted that access to agricultural inputs such as 

seeds, fertilizer and technology can be facilitated using mobile phones by 

smallholder farmers. Bayes in his study compared two villages where one 

village has access to mobile network coverage and the other village without 

mobile network coverage. Bayes found in the study that, farmers in the village 

with mobile network coverage had improved their use of seeds and fertilizer as 

against the village without mobile coverage. To Bayes, the mobile phone helped 

smallholder farmers to communicate among themselves on the availability of 

agricultural inputs in advance manner thereby minimizing some challenges that 

already existed. Bayes argued that, due to access to information on mobile 

phone, smallholder farmers and buyers were able to have open notion of the 

agricultural inputs available in the area thereby avoiding unanticipated 

circumstances. 
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Furthermore, Aker (2011) stated that mobile phone has the inherent 

capacity for stimulating smallholder farmer’s adoption to innovative technology 

for agricultural production such as fertilizer and better seeds to increase 

agricultural production. For example, smallholder farmer can easily call 

extension officers and input dealers to determine the availability of agricultural 

inputs before they visit to purchase such input. This obviously reduce cost and 

accident associated with travelling. Again, telecommunication companies and 

extension officers can facilitate access to technical agricultural information 

either by voice calling or texting (SMS) thereby doing away with the need for 

travelling. A study by Aker (2010) noted that the use of mobile phone by 

smallholder farmers in Niger has alleviated low-cost of access to information 

through texting equivalence to the initial means which involves travelling long 

distance to visit extension staff. Aker argued that this could empower 

smallholder farmers who are vulnerable to be in total control of their farming 

activities. This argument has been supported by Jensen (2010) who opinioned 

that the mobile phone can link smallholder farmers to extension officers and 

telecommunication centers, thereby minimizing the need for farmers to travel 

long distance for information. 

Further studies by De-Silva & Ratnadiwakara (2008) in Sri-Lanka noted 

that the use of mobile phones by smallholder farmers to access information for 

their agricultural activities has led to a significant drop of 33% in information 

search cost. A build up study by Xiaolan & Shaheen (2012) in India also noted 

that the advent use of mobile phone has increased the quality and velocity of 

extension distribution of inputs and other agricultural information to 

smallholder farmers. 
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Mobile Phone Technology and Agricultural Usage 

The central to adoption, use and benefit of mobile phone technology 

application in agriculture by smallholder farmers is always attributed to the 

diffusion of innovation theory (Martin & Abbott, 2011). Robinson (2009) noted 

that when an innovation is initiated into the environment, it provides three 

worthful suspicion into the procedure of social change. Such suspicion includes 

what distinguish attribute makes an innovation to circulate, understanding the 

needs of different users and roles played by equal network in enhancing the 

spread of the innovation. According to Avgerou (2010), understanding the use 

of mobile phone to help agricultural development call for passable knowledge 

of the technology and the sensed impacts it has and look at the opportunities 

and challenges reinforced by the local social structure of the user communities. 

Martin & Abbott, (2011) and Aminuzzaman, Baldersheim, & Jamil (2003) 

argued that mobile adoption by smallholder farmers connote on the perceptual 

experience that it is better than most other communication technologies because 

it is easy to handle, improves social status of the user and provides economic 

advantages. This perceived relative advantage of mobile phone debatably 

increases the magnitude and the growth of mobile ownership amongst 

smallholder farmers. 

A relative study by Alhassan & Kwakwa (2012) noted that smallholder 

farmers in Northern part of Ghana used mobile phone to communicate with 

family and friends. This support the point made by Goodman (2005), in his 

study in South Africa and Tanzania found out that mobile phones were mostly 

used to strengthen relations. According to Scott, Batchelor, Jonathan, & 

Jorgensen (2004), as one talk and keep in connection with family and friends, it 
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strengthens social capital. The study also showed that few smallholder farmers 

used their mobile phone to interact and fix up with agricultural input, sellers and 

extension officers when they need to purchase seeds, weedicides and pesticides 

from governmental and non-governmental organizations and local dealers. 

(Alhassan & Kwakwa, 2012) 

Extent of Use of Mobile Phone in Accessing Agricultural Information 

Kwakwa (2012) found that roughly 97% of traders do voice calling more 

than sending text messages. Video calling, internet and email accessing was less 

used by the respondents. He argued that making voice calls does not require any 

complex procedure. All that one needs to do is to enter the number and then 

press the send button and as such those with low level of education can easily 

learn and use. It is therefore user friendly to those who are illiterate. Moreover, 

he argued that sending of text messages, video calling, internet and email 

accessing was probably a challenge because it is not user friendly to illiterate 

and so they will find it uncomfortable to use as compared to calling. Asharf, 

Akhtar, Sarwar and Ashraf (2005) argued that lesser extent of SMS usages by 

farmers was due to higher rate of illiteracy. They also argued that the challenges 

mobile phone users face is because the SMS carries only a limited amount of 

information and requires a basic level of literacy. 

Falola and Adewumi and Olaniyi (2012) conducted a study on 

constraints to use of mobile phone for agricultural production in Nigeria. The 

rate at which mobile telecommunications facilities are used for agricultural 

production was measured on five-point likert scale where an average of 1, 2, 3, 

4, and 5 represents where the facility is used seldomly, occasionally, monthly, 

weekly, and daily. The findings revealed that the respondents used calling four 
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to five times weekly, while taking pictures for documentary activities was the 

least. Crandall’s (2011) study on use of mobile phone by Kenyan Farmers 

revealed that calling using mobile phone was popular than sending SMS. He 

argued that most farmers regardless of age, sex, or location, tend to prefer 

making calls to using SMS and other mobile applications. 

Perceived Benefits of Using Mobile Phones to Access Agricultural 

information 

Researchers survey on ways in which technology best suit the rural 

dwellers for social and information deliver. Mobile phone best suited for the 

rural people including the farmers. Okello, Kirui, Njirani & Gitonga, (2012). 

They argued that interactions with mobile phones are cost effective ways for 

farmers to stay connected with other stakeholders and also provide them with a 

sense of security and social status. Agriculture as a means of earning income 

involves a lot of interactions. It can be in terms of hiring labour, gathering 

market and price intelligence, procurement of farm inputs, in search of technical 

assistance from the extension or expert agents or acquiring weather information 

(Okello et al., 2012). However, the location of the parties in the interaction, 

travel distances, ineffective and costly transportation, all burdens the ability of 

the farmers to improve productivity and improve the family and community 

well-being (Okello et al., 2012; Overa, 2006). Key to these interactions is the 

need for them to be done in a manner that is timely, effective and efficient. 

Farmers must adopt a means by which they are able to gain access to obtained 

information and inputs at the appropriate time in a gainful manner. Mobile 

phones have proved to have numerous benefits such as operation benefits, 

information quality, quality and timely delivery benefits, relational benefits and 
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strategies benefits. Operational Benefits are associated with reduction in risk 

and cost of services delivered. According to Overa (2006), Abraham (2006) and 

Jensen (2010), mobile phones add security to the traders as they are able to 

report or ask help during risky situations such as road accidents, robberies, car 

breakdown, or police harassment. Mobile phone can help reduce cost. For 

example, a farmer travelling more than twenty kilometers just to access 

agriculture information from extension agent on an upcoming training can just 

call using his or her mobile phone to contact the extension agent and he will 

save himself from motor bike accident and also reduce his travelling cost. 

Increase in income-mobile phone is likely to translate in increase in 

profitability of farmers that may lead to more intensive farming (Muto & 

Yamano, 2009; Jensen, 2010). It could then result in increase in production per 

hectare or cultivation of non-agricultural land or idle lands. This would then 

result in other multiplicity effects and benefits to consumers because of reduced 

gains from arbitrage among producers and production of more goods that are 

more highly valued on the margin (Jensen, 2010). According to Overa (2006), 

mobile phone can improve quality information and timely delivery of service 

by facilitating delivery of agricultural inputs such as fertilizers and seeds. In 

terms of delivery-vehicle breakdown, another truck can complete the delivery 

of the broken vehicle just with a call and prevent the rotting of goods especially, 

perishable goods. 

A relational benefit is associated with improvement of communication 

and relationship among actors. Mobile helps to improve communication 

networks between farmers and extension agents and reduce cost of travelling. 

Aker (2008), Jensen (2007) and Overa’s (2006). They argued that just as more 
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often and open communication can result in better relationship because of better 

trust and rapport, mobile phone use is also important in reporting dishonest 

behaviour of intermediaries, trade partners, drivers, or customers. More so, 

because of mobile phones, the behaviour of dishonest trade participants is easily 

known by others because of faster information channels. And thus, this saves 

other potential farmers and trading partners from dealing with them and being 

cheated as Overa (2006) found in his study that mobile phone makes reputation 

building extend to more people in just a short time. 

Again, the findings from Ratnadiwakara, De-Silva, & Soysa, (2008) 

shows that mobile phone use have assisted small scale farmers to minimize 

transaction costs in through the stage of agriculture production from the planting 

stage to the last stage of marketing point of the farm produce. Studies by Boadi, 

Boateng, Hinson, & Opoku, (2007) (Ofosu-Asare, 2011) and Salia, Nsowah-

Nuamah, & Steel, (2011), opined that, farmers profited from the use of mobile 

phone by receiving better market information of which farmers were able to 

make informed decisions, get increased income, have enhanced marketing 

activities enjoy reduction in transportation cost, have enhanced marketing 

activities. 

Role of Mobile Phones in Agricultural Information Delivery 

Mobile phones can be used in every aspect of extension approaches from 

the farm gate to the market, just to mention few mobile phones can be used in 

improving market efficiency, improving access to information, reducing search 

costs, and farmer welfare improvement (Okello et.al., 2012; Qiang,Kuek, 

Dymond & Esselaar, 2011). 
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Market Information  

The most common agricultural projects related to mobile phones in 

developing countries today are related to providing better market information 

to farmers. Mobile phones have now mostly replaced the role of message boards 

and radio of traditional information systems (Aker & Mbiti, 2010). One 

example is in West Africa where a private sector innovator called TradeNet is 

using cellular networks to provide up-to-date market information to farmers via 

SMS. Similarly, in Niger, Senegal, and Ghana, farmers just type in a text code 

and then immediately receive price information about goods (Aker & Mbiti, 

2010).  

The role of mobile phones was first highlighted by Jensen (2010) in 

promoting development in terms of providing market information. Jensen listed 

some benefits farmers get through mobile phones use. First, it improves their 

income through better output price by reducing search cost that somewhat 

increases competition among buyers. Second, it could increase arbitrage. Third, 

it could provide direct price information in alternative markets which could 

force traders, even in a smaller market, to give a competitive price. Jensen 

supported his claims by the findings of his study, which was conducted in 

Kerala, India (Jensen, 2007). Jensen for five years tracked the prices of sardine 

and discovered that fishermen, when provided with information and 

communication technology like mobile phones, contact a number of landing 

points to canvass prices. They then decide where to sell their product based on 

that price information along with transportation costs. This strategy 

dramatically decreased the price instability and variation of fish that lead to 

well-being improvement of both fishermen and consumers. The average price 
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paid to sellers increased their net profit by 8 percent while consumer prices also 

declined by 4 percent. Thus, it resulted in a consumer surplus of 6 percent. Apart 

from that, his data also showed that these fishermen were able to increase 

arbitrage and were also able to eliminate wastage. The use of mobile phones 

leads to more efficient marketing systems that allowed them to search for 

information on where to sell their catch. This thus prevented fishermen from 

throwing away their catch as they used to do when they find no trader upon 

landing in the shore (Jensen, 2010). Abraham (2006) and Labonne and Chase 

(2009) also found positive and similar results as Jensen. 

The study of Aker (2008), on the other hand, focused on the effects of 

mobile phones on traders, instead of farmers, in the grain market in Niger. 

Nevertheless, just as the other researchers, she found positive results as well. 

Her results showed that mobile phone service reduce grain price dispersion by 

at least 6.4 percent with higher effects on market pairs that are farther apart or 

linked by poor quality roads. The effect also gets higher as the travel time 

between these markets increases. This 6.4 percent dispersion she found, 

however, is smaller than that of Jensen (2007), but she explained this difference 

is due to the perish ability of the goods and the lower search costs. She further 

explained that with mobile telephony, grain traders were able to adjust their 

search and marketing behaviour that led to cheaper search costs compared to 

their non-mobile phone user counterparts. They were able to search and sell in 

more markets because they have more market contacts (Aker, 2008). Moreover, 

Aker’s study showed that mobile phone use reduced intra-annual price variation 

by 10 to 16 percent, which translates into increased trader and consumer 

welfare. While the consumers’ intra annual price risk decreased, increased sales 
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price through spatial arbitrage opportunities increased traders’ welfare. This 

resulted in a net effect of 29 percent increase in average daily profits. 

Muto and Yamano (2009) also proved the importance of price 

information through mobile phones in increasing the income of farmers in 

Uganda. Both the effect of mobile phone use on banana and maize prices were 

observed using panel dataset on farm households from 2003 to 2005. Their 

findings suggest that improved access to price information reduce marketing 

costs and increase farm-gate prices; thereby, increasing production efficiency. 

They also found out that perish ability of goods, as discussed by Jensen (2007) 

and Aker (2008), is one factor that affects the price increase brought about by 

mobile telephony. Farm-gate prices of bananas increased as compared to maize 

because the latter is easier to transport and does not require immediate transfer 

and careful handling. 

In contrast, however, a study by Futch and McIntosh (2009) did not find 

any price impact brought by mobile phones in Rwanda. Futch and McIntosh 

(2009) studied a village phone program which, according to their study, was not 

new to the farmers study, thereby, arguing that farmers already have access to 

market information through the existing mobile phone information service. 

Thus, the new program that they studied did not result in higher price for 

farmers’ output but rather just reduced the rate of information service by 

providing competition to the earlier mobile phone service. 

Transportation Cost 

Transportation is one of the problems that hinder agricultural 

productivity. Overa (2006) defined transportation cost in two terms: 

Transporting people in order to exchange information and transporting of goods 
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from the producer to the consumers. Agricultural market participants spend 

money for transportation cost to personally transact their business with other 

market participants. They have to go through this because, one, landlines are 

not very common and hard to acquire and two, other communication avenues 

such as letters are slow (Overa, 2006). So, before the advent of mobile phones, 

transportation was an inevitable part of transacting with input suppliers or 

output buyers, when checking market prices of goods, or when searching for 

farming knowledge. However, that was years ago Rafael, (2003). 

A study conducted by Aker and Mbiti (2010) in Nigeria revealed that 89 

percent of grain traders used to visit weekly markets and thus, spend money for 

transportation that increases as distance and length of poor roads increase. But 

since the advent of mobile phone, the costs of transportation have reduced by 

50 percent. Even though they also have to spend for calling and texting, these 

are relatively much cheaper compared with transportation cost and the other 

costs incurred when travelling such as lunch and snack (Aker & Mbiti, 2010). 

Moreover, the cost of texting and calling in developing countries are very cheap. 

In fact, in Ghana, presently, a person can subscribe to one day or months of 

unlimited texting and calling promotion. For example, Vodafone, TIGO and 

MTN have a programme that allows their subscribers to get five or any amount 

bonus you recharge. Moreover, the bonus can be used to call and text either the 

same network or others network. Overa (2006) also carried out a study in Ghana 

on traders and found that mobile phones eliminate distance barriers as its use 

reduces transportation and transaction costs. Hence, he concluded that less 

transportation due to mobile phone use could result in higher profits for the 

traders and the producers. 
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Bhavnani et al. (2008) researched on the role of mobile phones in 

sustainable rural poverty reduction and disclosed that mobile phone use results 

in reduction of buyers’ transportation cost and among others. This is because 

mobile phones allow efficient communication between buyers and sellers 

without travelling. They also found that the reduction in transportation cost also 

leads to lower expenditure and as a result, increased surplus for the sellers. Just 

as Overa (2006), they argued that mobile phone is more beneficial for those who 

have to travel long distances just to check demand or negotiate prices. With 

mobile phones, they can have a deal without travelling, and in some cases, even 

without the middle man. 

 In contrast, Minten and Kyle (1999), whose study was mainly about the 

effect of mobile phone use on transportation costs within poor quality roads, 

found more specific benefits. They explained that lower transportation cost 

increases the availability and reduces the prices of goods and thus, should also 

benefit the general consumers. Higher availability, especially of perishable food 

stuffs, is achieved by balancing supply and demand through careful 

coordination by phone. This resulted in reduced spoilage of food which happens 

when there is over supply and a more reliable stream of goods in the market. 

Reduced prices, on the other hand, should be a result of the savings on 

transportation cost. Though Overa (2006) also observed the benefit of higher 

product availability in his study, he did not observe reduced prices. He said that 

this was because majority of the traders during his research still did not have 

mobile phones. Thus, the market price was still dictated by this majority. In the 

end, the savings on travel cost mainly resulted in higher income and improved 

competitive position for the traders using mobile phones. 
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De Silva and Ratnadiwara (2008) showed that mobile phone result in 

timely market information, especially on perishable goods. With that, it 

significantly reduced the expenditure of Sri Lankan farmers on transaction and 

travel cost which constitute 11 percent of the total farming cost, from deciding 

what to grow until the time of selling. 

Challenges of Mobile Phone Usage in Agriculture 

Rural communities and for that matter smallholder farmers are faced 

with numerous challenges when it comes to the use of mobile phones for 

agricultural activities. The main challenges that smallholder farmers face is 

language barrier and illiteracy according to a study by Masuki, Kamugisha, 

Mowo, & Adera (2010). A relative study in Ghana by Frempong, Essegbey, & 

Tetteh (2007) and in Kenya by Ashraf, Gine, & Karlan (2005) shows that lesser 

extent of Short Message Services (SMS) by farmers was due to smallholder 

farmers inability to have formal education. In Kenya, it was revealed that only 

9% of the respondents know how to send an SMS for agricultural activities. 

(Ashraf, Gine, & Karlan, 2005) whiles in Ghana it was 21%. (Frempong, 

Essegbey, & Tetteh,2007). In addition to the high illiteracy rate of smallholder 

farmers, Rashid & Elder (2009) reported that, other factors such as display of 

SMS words were very small and for that matter not clear for smallholder farmers 

to see. This explains the inability of smallholder farmers to adopt mobile phone 

for farming activities. Poor signal of network on the part of the network service 

providers is also seen as a challenge. Masuki, Kamugisha, Mowo, & Adera 

(2010) reported undependable network as one of the major challenges that 

heavily hinders the use of mobile phone hence its impact on agricultural 

activities. 
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Despite the potential benefits offered with the use of mobile phones in 

agricultural information delivery, it has its own challenges. Jafkin (2003) 

indicated that income, educational background, social and cultural barriers, and 

the possibility of a person having the basic skills can shape the use of mobile. 

He argued that the use of mobile phone for development can be constrained in 

two major areas: connectivity and content. Concerning connectivity, penetration 

rates may overstate true access to mobile phones. An in- depth household 

surveys data from developing countries show significant differences between 

rural and urban access. For example, in Brazil the rural penetration rate is 53.2 

percent, whereas the urban rate is 83.3 percent, in Bolivia, the figures are 18.7 

percent and 77.6 percent, respectively, India, 51.2 percent and 76 percent, 

Malawi, 32.3 percent and 72.7 percent and Ghana, 29.6 percent and 63.5 

percent. Clearly, access to mobile phones varies considerably between 

countries, and wide gaps in rural connectivity still exist in many developing 

countries. International Food Policy Research institute (IFPRI) (2002).  

Kwakwa (2012) outlines some constraints faced by mobile phone user in 

agriculture. These constraints include poor reception, coverage, and cost of 

using phone, customer services and phone functionality. Whereas, (Richardson, 

Ramirez & Haq, 2000) argued that lack of available and accessible 

communication infrastructure in many rural communities, cost of technologies, 

lack of favorable policy and lack of stakeholder’s support in mobile phone 

planning process as a constraint. Moreover, Tologbonse, Fashola and Obadiah 

(2008) found lack of funds to obtain information (54.3%) and language barrier 

(50.5%) as major constraints in Nigeria. 
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Burrell (2010) affirm that efficient usage of mobile phones heavily 

depends on the availability of electricity. As it was also orated by Beimans, 

Swaak, Hettinga, & Schuurman, (2005), receipt and use of mobile phones, like 

any further technological devices, are improved wherever facilitating conditions 

such as internet browsing, electricity and financial challenges in acquiring 

mobile phones are provided. Also, the findings of Ahmed & Laurent, (2009) 

that illiteracy can prevent many rural farmers from taking advantage on majority 

of the features on the mobile phone due to their level of illiteracy and thus not 

familiar with the keys on the mobile phone. 

Conceptual Framework 

Like any other ICTs, mobile phone application includes in scope 

interactive process, meaning for effective mobile phone application and 

different people including farmers need to be involved. The most vital part of 

adopting an innovation such as mobile phone technology application for 

agricultural information depends on the ability to change an existing way of 

doing things in a better and more effective way. The finest outcome is to provide 

improved quality of market, better income for farmers and a change and better 

community life. 

The conceptual framework illustrates the determinant use of mobile 

phone for agricultural activities is influence by the following components:  

(i) farmers decision to choose mobile phone such as job relevance, 

perceived ease of use, perceived usefulness, perceived ubiquity 

and perceived reachability.  
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(ii) Other factors that influence farmers to choose mobile phone for 

their farming activities include age, sex, marital status and 

educational level and farm experience. 

(iii)  mobile phone challenges such as poor network service, not 

familiar with the keys, difficulty in texting, language barrier, 

financial constraints, high-cost tariff, electricity for charging 

phones and high cost of mobile phone.   

(iv)  Extent of mobile phone us such as short message service (SMS), 

voice call and browser, social media, internet 

(v)  Awareness and knowledge of mobile phone include check 

market prices, weather information, agricultural inputs and 

access to extension service.  

(vi)  Benefit of using mobile phone include, connected to market, 

travel cost, access to agricultural inputs. 

The mobile phone application use by farmers is well known worthy of 

imitation case of technology enabling button-up empowerment through 

information access driven by agricultural and end user innovation (GSMA, 

2013). In this study, the major mobile phone functional applications used are 

the short message services (SMS), voice call and internet browsing, social 

media. The use of these applications could be influenced by some factors such 

as job relevance, perceived ease of use, perceived usefulness, perceived 

ubiquity, perceived reachability and specific knowledge of the technology 

available to the consumer thus smallholder farmers. 

Perceived Usefulness refers to the level to which an individual believes 

that using a certain technology will improve his job performance.  Perceived 
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ease of use on the other hand refers to the level to which an individual believes 

that using a technology will be free from effort (Davis 1989). Moreover, a 

significant body of technology acceptance model research has shown that 

perceived usefulness is a strong determinant of user acceptance and usage 

behavior (Agarwal and Prasad 1999). A significant body of literature has 

included technology acceptance model only as the theoretical model. For 

example, Kwon and Chdambaram (2000) modified technology acceptance 

model to examine the extent of cellular phone adoption.  

Job relevance is defined as individuals’ perception regarding the extent 

to which a technology is applicable to their job (Venkatesh and Davis 2000). 

Depending on the nature of one’s job and job-related tasks, an individual may 

possess different attitudes and behaviors toward a technology due to the distinct 

knowledge they develop through work related experiences. Elaboration 

Likelihood Model (ELM) suggests that external information is a primary driver 

of attitude change, and in turn, influences behavior. Therefore, as individuals 

expand their work-related experiences, they are introduced to new information 

that causes intention toward the mobile wireless technology in question. 

Reachability assumes that users and technology have the capability of 

being connected and reached by other entities. Ubiquity represents a definitive 

form of spatial, temporal, and contextual mobility (Junglas and Watson 2003). 

In addition, Looney et al. (2004) claimed that the capability of communicating 

from virtually anywhere at any time offers extraordinary levels of flexibility and 

convenience, which can affect behavioral intention. Dholakia et al. (2004) 

found geographical flexibility, referring to anytime-and anywhere capability, to 

be one of the factors influencing the diffusion of mobile wireless technology. 
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Similarly, they argue mobile wireless technologys’ reachability and ubiquity 

provide users freedom in time and location that influences their behavioral 

intentions. 

The farmers frequently would need to initiate communication but are 

mostly catch up in the middle of the communication chain changing the 

information they source into their agricultural activities such as pre and post 

planting, marketing, harvesting and post harvesting. In this regard, their level of 

awareness and knowledge of using mobile phone such checking market prices, 

weather, technical knowledge, availability of agricultural inputs, extension 

services, improved seeds, stock and machineries information must be acquired 

as soon as possible, easily and in a cheap manner (Szilagyi & Herdon, 2006). 

Obviously when this information is obtained, there is no need for farmers to 

travel long distance, spend money to seek for information for their farming 

activities which clearly benefit the farmers. With the help of information 

farmers access on the use of mobile phone, farmers can plant seeds at the right 

time, get weather warning before unforeseen circumstance occurs and will be 

able to communicate to extension officers for any agricultural challenges 

observed on the farm for quick intervention. Furthermore, when information is 

sourced on market at the appropriate time, it helps farmers to determine a better 

cropping pattern, estimate input price, plan what to sell and at what price 

(Qiang, Kuch, Dymond, & Esselaar, 2011). 

The result of getting better information for agricultural activities is 

outmost and quality yield of crops. In this situation, smallholder farmer can take 

advantage of the best market price leading to increased income and livelihood, 

better social and community life. (Odhiambo, 2014); (Ansari & Pandey, 
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2013).In as much as better information improves smallholder farmers livelihood 

and income, a lot of challenges is also faced with the advent use of mobile 

technology. The network, language barrier especially when the smallholder 

farmer is illiterate, financial constraint and complicated applications on mobile 

phones are some of the challenge’s smallholder farmer’s encounter. It has been 

reported by Masuki et al., (2010) reveal that lesser extent of short message 

service (SMS) usage is due to higher rate of illiteracy. 

Finally, literature has revealed that, socio-economic factors such as sex, 

farm experience, age, educational level and other variables can influence 

farmers decision to choose mobile phone for agricultural information.  e. 

According to Okello, Kirui, Njirani and Gitonga (2012), Williams and Agrbo 

(2013) and Munya (2001) young people engage in technology faster than the 

older no matter where they find themselves. Young people have a positive 

correlation in the use of the mobile phone. Porcari (2010) contended that young 

people are more used social networking and other recent technologies use than 

with the older ones. Schiffman and Kanuk (2004) claimed that education and 

income are closely related; the more educated a person is, the greater is the 

likelihood of a high income. Also, DiMaggio and Cohen (2004) stated that 

literate people are better able to adopt, learn and use new technology more and 

hence more likely to be inventive and innovative. DiMaggio and Cohen (2004) 

explained the positive correlation between the level of income and timing of 

adoption of new technology.
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Figure: 1 Framework of Determinant of Farmers’ Use of Mobile Phone to 

Access Agricultural Information in Agona East District, Central Region 

Source: Author’s Construct  

Factors that influence farmers 

to choose mobile phone 

• Job relevance 

• Perceived ease of use 

• Perceived usefulness 

• Perceived ubiquity  

• Perceived reachability 

Mobile phone challenges 

• Poor network service 

• Not familiar with keys 

• Difficulty in texting message  

• Language barrier 

• Financial constraints 

• High cost of call tariff  

• Electricity for charging 

• High cost of mobile phones 

Awareness and knowledge of 

mobile phone use 

• Check market prices 

• Check weather information 

• Check prices of Agric input 

• Use to access extension 

service 

• Take photos on the field 

• record videos 

• Upload and sell commodity 

online 

• Use as calculator to calculate 

prices of market 

Benefit of using mobile phones 

• Better connected to market 

• Connected to weather 

information 

• Better prices of crops 

• Reduced transaction cost 

• Access to financial service 

• Easy access to other farmers for 

information 

• Reduced transportation cost 

• Increase income 

• Coordinate access to agriculture 

input 

• Obtain extension advice 

• Access to Agric input  

Extent of use of mobile phone for 

Agricultural information 

• Voice call 

• Text/SMS 

• Social media 

• Internet access 

• Email 

 

Other factors 

• Age 

• Sex 

• Marital status 

• Farm experience 

• Educational 

level 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

Introduction 

This chapter describes the research methodology that will be utilized for 

this study. It gives a systematic procedure followed to achieve the objectives of 

the study. Research methodology is the collective term used to describe the 

scientific approach to conducting research. This chapter presents the research 

methodology, research design as well as the sampling approach. It also presents 

the data collection techniques, the analysis technique and also represent the 

steps taken by the researcher to ensure validity and reliability of the study. 

Study Area 

The study was carried out in the Agona East District in the Central 

Region of Ghana. The district was formed out of the Agona District now the 

Agona West Municipality in 2008. Agona East is one of the twenty Districts in 

the Central Region of Ghana. The district is situated in the eastern part of 

Central Region. Agona East has one constituency and five area councils. These 

councils are Nsaba, Asafo, Mankrong, Duakwa and Kwanyako. 

Agona East District is situated within latitudes 50 30and 50 50N and 

longitudes 00 35 and 0 0 55W. It is bounded to the south by the Agona West 

Municipality and the Gomoa East District Assembly, to the north by the Birim 

South District and to the northeast by the West Akim District, both in the eastern 

region. The eastern part of the district is bounded by the Awutu Senya District 

and to the West by Asikuma-Odoben-Brakwa and Ajumako-Enyan Essiam 

Districts. Generally, the District lies in the wet semi-equatorial climatic zone. It 

has two main crop growing seasons; a bio-modal pattern of rainfall with the 
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maximum occurring in May/June and the minor occurring in September/ 

October. The annual rainfall figure lies within the range of 1000 mm – 1400 

mm. The dry season starts in December and ends in March with the highest 

mean monthly temperature of 33.8oC occurring between March and April and 

the lowest of about 29.4oC in August. The district capital is Agona Nsaba, 

which is approximately 35 kilometres North of Winneba and 20 kilometres from 

Agona Swedru. 

 

Figure 1: Map of Study Area 

Source: Agona East District Assembly  
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Households in Agriculture 

According to Population and Housing Census (2010) reveal that 

information on households who engages in agricultural activities in the district 

is 69.95%. Also, the proportion of households who engage in farming activities 

in the district is 76.3%. This shows that the people in the rural communities 

engage more in agriculture than those in the urban communities. 

Ownership of Mobile Phone 

According to Population and Housing Census (2010), a population of 

twelve years and older own mobile phones and those who use internet facility 

is 2.6% in Agona- East District. Out of a population of 56,845 persons in the 

district who are twelve years and older representing 36.8% own mobile phone. 

It also reveals that ownership of mobile phone is higher among males than 

females. 

Research Design 

Research design is the comprehensive plan that a researcher employs as 

a guide while shaping his/her research study. In research design, a researcher is 

able to provide wide-ranging measures on how the study is to be conducted. 

(Schindler, 2018). Research design can also be overall idea and strategy that 

notifies the vital decisions that are approved in research. There are different 

types of research designs that a researcher can choose from. These include, an 

exploratory, descriptive explanatory, case study, cross sectional studies, 

longitudinal or time series research designs and many more. These types of 

research design are informed by the overall objective of the research (Bryman 

& Bell, 2015). For the purpose of this study, a descriptive correlational survey 

research design was adopted. Descriptive survey was used to describe the 
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distribution, characteristics and attitude of farmers by observing and collecting 

data in the natural and actual way of life setting of farmers during the study 

(Vanderstoep & Johnston, 2009). The survey design will be helpful in the sense 

that it will compare the effect, challenges, objectives, influence and perceptions 

about the agricultural activities of farmers in the district (Bennett, 1979). Survey 

design can adjust readily and not complicated to use. It is also less expensive in 

terms of the number of persons included in the study. 

Population of the Study 

According to Schindler (2018) population is the overall assembly of 

elements about which a researcher needs to make inferences. Population is a 

bigger gathering of all subjects from which a sample is drawn. Target population 

in statistics is the precise population around which an information is desired. 

The population of the study were farmers who had registered their 

names with the agriculture directorate in the Agona East District of Ghana. 

Sample Size and Sampling Procedure 

Sampling technique or procedure refers to the situation and procedures 

that are used to select the sample size. A sample is a sub group of the larger 

population (Saunders & Lewis, 2019). Sampling techniques has been divided 

into two broad parts. They are the probability sampling technique and non-

probability sampling techniques respectively. Non-probability sampling 

includes, snow ball sampling, self-selection sampling, purposive sampling 

convenience sampling and quota sampling. Probability sampling on the other 

hand includes cluster sampling, systematic random sampling, stratified random 

sampling and simple random sampling respectively. (Bryman & Bell, 2015). 
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A sample size is a determinate portion of statistical population whose 

properties are studied to gain information about the entire population. A sample 

size is also the number of elements which can be accessible by the people in the 

study (Bryman & Bell, 2015). A sample size can be used in the situation when 

the population in consideration is too huge or when there are limitations of time 

and resources (Schindler, 2018). 

For this study, a list of all registered farmers in all the 14 communities 

numbering 339 in the district was compiled into a sample frame to select 

farmers. The 14 communities in the district were; Gyasi, Kwanyako, 

Mankrong, Duakwa, Mensakrom, Asafo, Nsaba, Fante Bawjiase, Duotu, 

Kwesitwekwa, Ninta, Anomabo, Topre and Jacob respectively. 

Firstly, proportionate random sampling method was used to select 181 

farmers from the 339 registered farmers based on Krejcie & Morgan (1970) 

table for determining sample size for a given population. The stratum was based 

on the 14 communities from the district. The Table 1 provides the list of the 

population and number of respondents that can be selected from the population 

as the appropriate sample to be used for the study. For a population of three 

hundred and thirty-nine (339) respondents, the corresponding sample size was 

one hundred and eighty- one (181) and thus was rounded to one hundred and 

eighty-two (182) respectively.  

Secondly, the population was stratified into communities. Proportional 

random sampling technique was used to separately select sample of respondents 

from each of the selected communities based on their population. According to 

Best & Kahn (1998), unbiased nature of simple random sample guarantees that 

every member has the equal chance of being selected  in a given population. 
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Table 1: Population and Sample Size Selected for the Study 

Name of Community Number of Registered 

Farmers 

Sample Size of 

Framers 

Gyasi 5 3 

Kwanyako 23 12 

Mankrong 18 10 

Duakwa 48 26 

Mensakrom 23 12 

Asafo 85 45 

Nsaba 24 13 

Fante Bawjiase 7 4 

Duotu 29 15 

Kwesitwekwa 18 10 

Ninta 26 14 

Anomabo 5 3 

Topre 23 12 

Jacob 5 3 

Total 339 182 

Source: Field Survey, Cudjoe (2021) 

Instrumentation 

A structured and validated interview schedule was developed as the 

instrument for the study. The face validity was ensured by the researcher and 

the content validity was checked by the supervisor and lecturers in the 

University of Cape Coast, Department of Agricultural Economics and 

Extension. The questions on the instrument were made up of open and close 
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ended questions. The interview schedule consisted of six parts. Part one 

measured the background, farm and phone related characteristics of 

respondents. 

The second part of the structured interview schedule measured farmers 

level of awareness and knowledge of mobile phone use in obtaining agricultural 

information. A five-point Likert- type scale to rate the level of awareness and 

knowledge was developed. The respondents were asked to indicate; 1 = 

Strongly Disagree (SD), 2 = Disagree (D), 3 = Moderate (M), 4 = Agree (A), 5 

= Strongly agree (SA).  

Part three of the structured interview schedule measured the perceived 

benefits smallholder’s farmers derive from using mobile phone to access 

agriculture information. A five-point Likert – type scale was developed to 

measure the respondent’s view on the benefits of using mobile phone. The 

respondents were asked to indicate; 1 = Very Low Benefit (VLB), 2 = Low 

Benefit (LB), 3 = Moderate Benefit (MB), 4 = High Benefit (HB), 5 = Very 

High Benefit (VHB).  

Part four of the structured interview schedule compared male and female 

extent use of mobile phone services to access agricultural information using a 

five-point Likert – type scale; 1 = Very Low (VL), 2 = Low (L), 3 = Moderate 

(M), 4 = High (H), 5 = Very High (VH) on the extent use of mobile phone 

services by farmers. 

Part five of the structured interview schedule measured the attributes of 

mobile phone technology that influence farmers to choose mobile phone to 

access agricultural information. Again, the respondents were asked to indicate; 

1 = Very Low (VL), 2 = Low (L), 3 = Moderate (M), 4 = High (H), 5 = Very 
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High (VH) on factors that influence farmers to choose mobile phone for 

agriculture information.  

The final part of the structured interview schedule measured the 

challenges that affect mobile phone ownership and usage by farmers. A five-

point Likert- type scale was developed to measure the respondents view on the 

challenges that affect mobile phone ownership and use by farmers using; 1= 

Strongly Disagree (SD), 2 = Disagree (D), 3 = Moderate (M), 4 = Agree (A), 5 

= Strongly agree (SA) on the challenges that affect mobile phone ownership and 

use by farmers. According to Simon and Goes, (2013), Likert – type scale items 

of five or more categories can be used as interval procedures in social science 

research, hence the need for five point Likert- type scale was employed as 

interval scale for the study.  

Pre-testing 

The instrument was pre-tested on thirty selected smallholder farmers 

from Agona West Municipal. This ensured that respondent selected had the 

same characteristics as the respondents of the study. The aim of pre-testing is to 

discover ambiguities, insufficiencies and weakness in the instrument for 

corrections and modifications to improve the internal consistency of the 

instrument. (Alumode, 2011); (Vanderstoep and Johnston, 2009) 

An instrument is said to be reliable when its Cronbach alpha value is 0.7 

or more (Pallant, 2005). Since the Cronbach alpha values were more than 0.7, 

the instrument was considered to be reliable. 
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Table 2: Reliability and Co-efficient of the Instrument 

Subscale Number of Items Alpha 

Awareness 9 0.701 

Knowledge 9 0.736 

Benefit 14 0.712 

Level of use 12 0.708 

Perceived Ubiquity 3 0.715 

Perceived Reachability 4 0.719 

Job Relevance 2 0.839 

Perceived Ease of use 4 0.772 

Perceived Usefulness 4 0.750 

Behavioral Intension 2 0.957 

Challenges 6 0.727 

Source: Field Survey, Cudjoe (2021) 

Data Collection 

To facilitate data collection, a letter from the Department of Agricultural 

Economics and Extension of the University of Cape Coast was obtained and 

sent to the District Directorate of the Ministry of Agriculture in Agona East 

District. Explanation was made to highlight the nature of the research to 

authorities of the ministry and seek for support for data collection. Field data 

collection was carried out by the researcher and other four trained assistants. 

The four enumerators were trained to help the researcher administer the 

instrument. The training involved explaining the meaning and interpretation of 

each of the items on the interview schedule. This was to equip them with the 

requisite skills needed to solicit information from the beneficiaries. The training 
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was also meant to help the enumerators acquaint themselves with objectives of 

the study and the content of the interview schedule. After the training, the 

researcher went to the field with the enumerators for data collection. Before the 

instrument was administered the purpose of the study was explained to 

respondents and respondents were assured of confidentiality. The validated and 

pretested instrument was administered in the local dialect of randomly selected 

respondents and their responses were recorded on the interview schedule. The 

data collection lasted for four weeks. The long period resulted from the 

unavailability of respondents in the study communities.  The period was a 

farming period and the respondents were always on their farms. With the help 

of opinion leaders in the study communities, the researcher was able to schedule 

convenient time with respondents. Specifically, late evenings on week days and 

Sundays after church service were scheduled with the respondents. 

Data Analysis 

Data analysis is the method of methodically applying statistical and/or 

rational techniques to define and illustrate and assess data. It has two 

components, descriptive and inferential. For the purpose of this study, data was 

analyzed using descriptive. The descriptive statistics contained measures of 

central tendency (mean, standard deviation) and frequencies and percentages 

were used to summarize the data allowing the researcher to meaningfully 

describe distribution of measurements. (Cooper & Schindler, 2014). 

The data collected was ordered and cleaned. The data was coded into the 

Statistical Package for Social Sciences version 25.0. Template was created 

based on the instruments. Descriptive such as frequencies, percentages, means 
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and standard deviation was run to check errors in data entry. The following 

statistics based on the objectives were generated. 

Objective one considered farmers’ level of awareness and knowledge of  

mobile phone use in obtaining agriculture information. In this objective, 

frequencies, percentages, means and standard deviation were generated to 

describe the variables. 

Objective two of the study identified the perceived benefit smallholder’s 

farmers derive from the using mobile phone. Again, frequencies, means, 

percentages and standard deviation were used to analyze the objective. 

Objective three of the study compared male and female extent use of 

mobile phone services to access agricultural information. In this objective, 

Independent Sample t- test was used to analyze the data. 

Objective four of the study measured attributes of mobile phone 

technology that influence farmers to choose mobile phone for agricultural 

information. To address this objective, frequencies, percentages and standard 

deviation were used.  

Objective five of the study identified the predictors of farmers’ extent 

use of mobile phone services for agricultural information from background 

characteristics of farmers and the attributes of the innovation. In this objective, 

multiple linear regression was used.  

Objective six of the study also determined the challenges affecting 

mobile phone ownership and use by the smallholder farmers. Again, 

frequencies, percentages, means and standard deviations were generated to 

determine the various variables in the study. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

Introduction 

Agriculture is considered as the main driving force in Ghana’s economy 

providing livelihoods for many people and generating one fifth of the national 

GDP. Despite this, the sector is facing numerous challenges including non-

adoption of agricultural technology at the farm level, due to farmers’ lack of 

access to the latest information. In this context, the current study focusses on 

determining factors that influence the use of the mobile phone in accessing 

agricultural information among the farmers of the of Agona-East District, 

Central region of Ghana. As a result, this chapter presents the findings, which 

are based on the data gathered. The chapter begins with the description of 

respondents followed by the presentation, interpretation and discussion 

processes. Discussion of the findings is supported by literature, as discussed in 

the previous chapters, as well as from theoretical frameworks. The chapter 

concludes with the summary.  

Respondents’ Demographic Information 

Although the demographic information of respondents was not specified 

in the study's objectives, it was vital to collect this information since it allowed 

the investigator to have a better knowledge of the target population's 

background characteristics. This section therefore presents, interprets, and 

discusses the breakdown of the descriptive data of the surveyed respondents’ 

demographics information. 
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Sex of the Respondents 

Farmers in the agriculture has been shown to be varied across gender, 

with male farmers usually dominating compared to their counterparts’ female 

farmers. Also, findings have revealed that usage of mobile phones to access 

agricultural information is influenced by gender of farmers. Table 3 shows the 

gender distribution of the participants in the study. Out of the 182 farmers, more 

than two thirds were males, accounting for (83.5%), which is high indicative of 

male dominance of household in the study area. while the remaining 

respondents (16.5%) were females. This explains that majority of the farmers 

from Agona-East District that participated in this study were male farmers. 

according to the statistics. Further, the findings revealed that men, on average, 

dominate farming activities in Ghana's and these findings are consistent with 

previous studies who stated that when it comes to agricultural in Ghana, men 

are in the forefront.  

Table 3: Sex of Farmers 

Sex Frequency Percentage 

Male  152 83.5 

Female 30 16.5 

Total  182 100.0 

Source: Cudjoe, 2020 n = 182 

MOFA (2010) showed that in as much that women in agriculture 

constitute the greater agricultural force in Ghana, of which women in Agona 

East District are no exemption, as they cultivate about 65% of the food crops, 

they are least taught the use of mobile phone for their agriculture. Women are 

disadvantaged in the use of mobile phone due to inadequate access to agriculture 
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inputs and credits, agriculture information, education, and access to resources- 

decision making power. (World Bank, 2007) 

Age of the Respondents 

Studies show that in terms of technological innovations, social and 

economic reflections, young farmers adopt agriculture fastest. (Okello J. , Kirui, 

Njirani, & Gitonga, 2012; Williams & Agbo, 2013; Munya, 2001). Age of a 

farmer is a growing concern in agriculture because farmer’s age is a significant 

element in determining his or her ability to work. 

Table 4: Farmers’ Age Groups 

Age Categories (Years) Frequency Percentage 

Less than 20 

20 – 29 

4 

24 

2.20 

13.20 

30 – 39 32 17.60 

40 – 49  36 19.80 

50 - 59  46 25.30 

60 – 69 27 14.80 

70 and above 13 7.10 

   

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. Mean = 46.81years, S.D = 15.29years, Min. = 

18years, Max. = 89years 

The mean age is 46.81 years with majority (77.5%) of the farmers were 

between 30 to 69 years of age Table 4. However, (13%) constitute the ages 

between 20 to 29 years whiles the few (2%) were between the ages less than 20 

years. This result confirms the studies of (Atidjah,2004; Buadi,2008 & 
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MOFA,2011) which revealed that averagely most Ghanaian farmers in our 

various communities falls between the ages of 30 to 50 years. 

Marital Status of the Respondents 

With regards to the marital status of the farmers, the results in Table 4 

indicates that out of the 182 farmers that were surveyed in the Agona-East 

District in the Central region of Ghana, about 70% were married. From this, 

majority of farmers in the district that participated in this study were married 

and the implication of the findings is that marriage is socially acknowledged as 

a requirement that drives agriculture productivity. 

Table 5: Marital status of the farmers 

Marital status Frequency Percentage 

Married 128 70.30 

Not Married 54 29.70 

Total  182 100.00 

Source: Cudjoe, 2020 n = 182 

Farmer’s Years of Experience  

In agriculture, experience is the foundation for progress and success, and 

a lack of experience is likely to result in low production and income for farmers. 

Farmer's years of personal experience or prior understanding of agricultural 

practice might be a valuable source of information. Table 6 therefore presents 

the results of the farmers years of experience. As shown in Table 6, the results 

shows that experience varies among the respondents.  

Majority (84%) of farmers had farmed between 1 to 30 years Table (6). 

The mean farming experience 20.1 years indicates that the farmers were 

experienced. Close to one- fifth (16%) had farmed between 21 and 30 years. 
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The result agrees to the findings of (Buadi, 2008) in a comparable study found 

that farmers in the area are experienced. The mean years of farming experience 

of 20.1 years contrasts the findings of MoFA (2011) which in a national study 

revealed that the mean years of farming experience of 88 farmers studied is 11 

years. It is expected that with considerable number of years of farming 

experience the farmers in the study area should easily adopt new technologies 

and training information from development agencies and MoFA extension 

agents (Bosompem, 2006).    

Table 6: Years of Farming Experience 

Years of farming experience  Frequency Percentage 

1 – 10  62 34.1 

11 – 20  54 29.7 

30 and above  37 20.30 

21 – 30 29 15.90 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. Mean = 20.19years, S.D = 14.15years, Min. = 

1year, Max. = 75years. 

Ibrahim, Adejoh, and Edoka, (2009) had argued that the more 

experienced farmers are, the more they are exposed to sources and channels of 

information. Ibrahim, Adejoh and Edoka (2009) added that experience is 

essential to garble and use new technology such as mobile phone for agriculture 

activities. 

Respondents’ Farm Size  

Agricultural output is strongly connected with farm size. Thus, farm size 

plays a critical role in agricultural sustainability. Also, the likelihood of farmers 
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using modern technologies such as mobile phones increase with increasing farm 

size (Mittal & Mehar, 2016).  According to Mittal et al. (2010), farms with 

larger farm sizes, better exploit the use of information and communications 

technologies than small-scale farmers. Based on these observations, the 

researcher included farmers farm size in this study and the results are presented 

in Table 7. As shown in table 6, about (76%) of farmers’ farm size fall within 

the range of 1 to5 acres, whiles the remaining (24%) cultivate 6 to 20 acres. The 

findings show that every farmer in the survey had attained some level of farm 

size with the majority farm sizes within 1-5 acres. 

Table 7: Farm size Cultivated by Farmers 

Farm Size (Acres) Frequency Percentage 

1 – 5  138 75.8 

6 – 10  32 17.6 

11 – 15  6 3.3 

16 – 20  5 2.7 

Above 20 1 .5 

Total  182 100.0 

Source: Cudjoe, 2020, n = 182. Mean = 4acres, S.D = 4.15acres, Min. = 1acre, 

Max. = 30acres. 

According to Williams and Agbo (2013) and Falola, Adewumi, and 

Olaniyi (2013), farmers with huge farm size are expected to use ICTs in 

agricultural technology delivery. They also emphasize that larger-scale farmers 

are able to get higher benefits from the use of mobile phone as they are able to 

access resources that has to do with input accessibility and other agricultural 

materials. Farmers with huge farm size are also privy to get technical or expert 
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assistance immediately in case of farming activities. They are also fortunate to 

benefit from the information they get on prices of commodities in the market 

and are able to overcome any likely limitations on production or access to 

market. 

Respondents’ Educational Level 

Results in Table 8 illustrates that few of the respondent (8.8%) had no 

education at all. However, an overwhelming (91.1%) respondents have had 

some form of education. These include JSS/JHS (61%), Primary (14.8%), 

SHS/SSS (8.2%) and Tertiary (7.1%). This is to say that every farmer in the 

study had at least some level of education, with the majority having attained 

JSS/JHS educational level. 

Education level definitely has effect on use of mobile phone and since majority 

of respondents in the study area have some level of educational qualification, it 

is anticipated that farmers in the study area should be able to use mobile phone 

to expand their agriculture and livelihood. The result conforms with Ghana 

Statistics Service (2010) report that about two-thirds (63.6%) of the population 

aged 15 and older in Agona East are literate. 

Table 8: Level of Education of Farmers 

Level of Education Frequency Percentage 

None 16 8.80 

Primary 27 14.80 

JSS/JHS 111 61.00 

SSS/SHS 15 8.20 

Tertiary 13 7.10 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 
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Farmers’ Membership in Farm-Based Organizations 

An expected increase in agriculture requires increase in agricultural 

productivity. However, it is worth noting that agricultural productivity 

sometimes much depends on the farmer’s membership of farm-based 

organizations. This is based on the premise that FBOs give delivery of 

extensions services and empower FBO members to influence policies that affect 

their livelihoods. Therefore, the respondents were asked to indicate as to 

whether they belong to farm based organizations and the results are presented 

in Table 9, majority (72%) of farmers in the Agona-East District do not belong 

to any farmer-based organization, whiles only (28%) are members in farmer-

based organization.  

Table 9: Members in Farmer Based Organizations 

Membership in FBOs Frequency Percentage 

No 131 72.00 

Yes 51 28.00 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 

Falola, Adewumi and Olaniyi (2013) in their study found similar results 

that majority of farmers were engaged in farming association. Furthermore, 

Pascua (2009) contended that farmer’s contribution in farming association can 

excite information exchange among themselves. 

Respondents’ Farming Scale 

Table 10 represent about (59.9%) of the respondents were reported to be 

subsistence farmers, whiles the remaining (40.1%) were commercial farmers. 
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This is to say that majority of the farmers that were surveyed from Agona East 

Districts are into subsistence farming scale.  

Table 10: Farming Scale 

Farming Scale Frequency Percentage 

Subsistence 109 59.90 

Commercial 73 40.10 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 

Respondents’ Crop Cultivation 

Table 11 represents crop cultivated by farmers surveyed in the Agona 

East District. As shown in the table majority of farmers cultivate cassava, 

followed by cocoa, maize, maize and plantain respectively. 

Table 11: Crops Cultivated by farmers in the study area 

Crops Frequency* Percentage 

Cassava 138 75.80 

Cocoa 126 69.20 

Maize 102 56.00 

Plantain 84 46.20 

Tomatoes 33 18.10 

Pepper  32 17.60 

Okra 32 17.60 

Coconut 30 16.50 

Oil palm 26 14.30 

Cucumber 26 14.30 

Garden eggs 25 13.70 

Cocoyam 21 11.50 

Cabbage 19 10.40 

Yam 17 9.30 

Citrus 10 5.50 

Onions 5 2.70 

Carrot 4 2.20 

Rice 4 2.20 

Sweet potato 3 1.60 

Sugar cane 3 1.60 

Source: Cudjoe, 2020, n = 182. *Multiple responses 
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Usage of Mobile Phone  

Mobile has proven to be an effective communication tool that has not 

only revolutionized the working styles of many industries, but has also produced 

new professional dimensions in a variety of industries, including agriculture 

(Omwansa, Waema, Chen & Sullivan, 2013; Asongu & Boateng, 2018). In the 

agriculture sector, usage of mobile phone for smooth information exchange is 

critical for the successful adoption of farm innovation needed for agricultural 

development. However, many farmers in developing countries do suffer from a 

huge communication asymmetry between the latest agricultural knowledge and 

farmers due to a lack of resources and infrastructure including mobile phone 

(Baloch & Thapa, 2014). Therefore, Table 12 presents results on farmers usage 

of mobile phone among farmers. According to the survey, (100%) of the 

respondents own a mobile phone. All the farmers in Agona East District 

indicated mobile phone ownership. 

Table 12: Use of Mobile Phone 

Use of Mobile phone Frequency Percentage 

Yes  182 100.00 

No  0 0.0 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 

According to Okello, Kirui, Njirani and Gitonga (2012), ownership and 

possession of mobile phones generates the readiness to discover the product and 

its functions. Again, it increases the preparedness and capability of an individual 

to use the mobile phone in so many situations. Moreover, the ownership and use 

of mobile phones for farming increases the respondent’s knowledge and signify 
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high social status in the farming community. It is therefore projected that 

farmers in the study area will adequately use mobile phone t help them in their 

farming activities. 

Number of Mobile Phone Farmers Use 

Farmers, particularly those who are somewhat more fortunate use 

mobile phones to acquire timely information.  However, it is worth mentioning 

that with the number of mobile phone use by farmers can enable them to access 

information services. This is underpinned by the fact that it is a good moment 

to assess their impact on the agriculture industry. Table 13 revealed that (98%) 

of the respondent use only one mobile phone. Whiles only (2%) use two mobile 

phones. 

Table 13: Number of Mobile phones used 

Number of Mobile phones used Frequency Percentage 

One 179 98.40 

Two 3 1.60 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 

Number of Mobile Sim Cards used by Farmers 

Table 14 shows that majority of respondents (82%) use only one sim, 

(15%) use two sim cards, while only (3%) of farmers reported to be using three 

sim cards. According to Okello, Kirui, Njirani and Gitonga (2012), possession 

of mobile phones brands the willingness to discover the product and its 

functionalities. Again, it increases the willingness and ability of a person to use 

them in diverse situations. Furthermore, the ownership or use of mobile phones 
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increases the respondent’ product knowledge and symbolize high social status 

in the farming community. 

Table 14: Number of Sim cards used 

Number of Mobile Sim Used Frequency Percentage 

One 149 81.90 

Two 28 15.40 

Three 5 2.70 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 

Mobile Phone Types used by Farmers 

Complexity, compatibility, or the degree to which an invention fits 

inside the socio-cultural context and the perceived difficulty of use, are directly 

connected to the adoption and use (Rogers, 2003). Mobile phone use pattern 

shows the farmers’ behaviors regarding the various type of communication. In 

this regard, mobile phone use among farmers was assessed by documenting the 

type of mobile phone with respect to feature and smart phone. The findings 

presented in Table 15 revealed that nearly (78%) of respondents use feature 

phone, whiles the rest (22%) of the farmers were reportedly using smart phones. 

Therefore, majority of the farmers in Agona-East District use feature phones. 

The more percentage of the farmers using the feature phones suggests that the 

applications of feature phone are not that complex as the smartphone as stated 

by Rogers (2003) that adoption will take place when an innovation is not too 

complex to use. 
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Table 15: Type of Mobile Phone used 

Type of Mobile phone used Frequency Percentage 

Feature Phone 141 77.50 

Smart Phone 41 22.50 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 

In addition, other studies Kaliba, Verkuijl, and Mwangi, 2000,and 

Qiang, Kuek, Dymond, and Esselaar (2011) opined that smaller holder farmers 

try to adopt modest technologies first before furthering on to more complex 

ones. Therefore, cheaper technologies may be adopted first before the more 

expensive ones. Diffusion and innovation theory states that an innovation will 

be first adopted by a few number of individuals and if the innovation offers a 

relative advantage, large number of individuals will adopt resulting in a more 

critical group of people (Rogers, 2003). 

Number of Years that Farmers had used Mobile Phone. 

Majority of the respondents (84.6%) had been using mobile phone for 1 

to 15 years. However, few of the respondents representing (15.3%) had used 

mobile phone from 16 to 25 years. The minimum, maximum and mean years 

that the farmers have been using mobile phone were one year, 30 years and 4.48 

years respectively.  

Table 16: Number of Years Mobile Phone Usage 

Number of Years Used Phone (Years) Frequency Percentage 

6 – 10 73 40.10 

11 – 15 53 29.10 

1 – 5  28 15.40 

16 – 20 19 10.40 

21 – 25 9 4.90 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. Mean = 4.48years, S.D = 4.15years, Min. = 

1year, Max. = 30years. 
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The result presented in Table 16 also revealed that mobile phone 

technology is not new to in Agona East of Ghana as they have used it for a long 

time. According to Rogers (2003), at the beginning of the adoption, the adoption 

rate will be low but as times goes back, it will increase and then start to fall, at 

which we can say adoption has taken place. For example, approximately from 

21-25 years, the rate of adoption was low and this is what Rogers classify as 

innovators, while from 6 to 10 years, the rate of adoption to mobile phone 

increases as Roger called them early adopters. Lastly, from 16 to 20 years, the 

rate of adoption began to fall as he called them the early majority or the late 

majority as shown on Table 16. Therefore, from the finding, it indicates that the 

use of mobile phone is adopted and is used by the respondents for agriculture 

information in the study area. 

Mobile Network Connectivity in Community 

Telecommunication, especially mobile phones have the potential to 

provide solution to the existing information asymmetry in various lagging 

sectors like agriculture. Mobile phone has always played a key role in 

agriculture, enhance farmers get access to information regarding their 

agriculture practices. However, farmers in developing countries often face the 

challenges for using mobile phones due to no reception, poor sound or breaking 

up of sound and calls ending unexpectedly. Table 17 shows the findings of 

access to network connectivity in communities surveyed in this study. The 

findings from the study revealed that, all the respondent (100%) surveyed 

reported to have access to network connectivity without challenge of “no 

reception”.  
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Table 17: Access to Network connectivity in community 

Network connectivity Frequency Percentage 

Yes  182 100.00 

No  0 0.0 

Total  182 100.00 

Source: Cudjoe, 2020, n =182. 

 According to Corrocher and Zirulia (2008), factors that influence the 

choice of subscription to a network include the qualities of the mobile network 

and the characteristics of the mobile subscribers; the network quality obtains 

from the range of mobile telecommunication services influence costumer 

decision making power 

Types of Mobile Networks Farmers Use 

In order, to identify the various types of mobile networks been 

subscribed to the surveyed communities, the respondents were asked to indicate 

the type of mobile network and the results are displayed. Table 17, majority of 

the farmers, (97.30%) reported subscribed to MTN, (11.0%) subscribed to 

Vodafone, (7.10%) have subscribed to Airtel/Tigo, whiles only (1%) of the 

respondent have subscribed to Glo. This is to say that MTN is the commonest 

mobile network that have been subscribed by farmers in the Agona-East 

District.   

Table 18: Type of Mobile Network subscribed 

Mobile Network Frequency* Percentage 

MTN 177 97.30 

Vodafone 20 11.00 

Airtel/Tigo 13 7.10 

Glo 1 0.50 

Source: Cudjoe, 2020, n = 182. *Multiple responses 
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This result agrees with the finding of National Communication 

Authority (2014) that the leading telecommunication network in Ghana is MTN, 

followed by Vodafone and Glo is the telecommunication institution that is least 

subscribed to by Ghanaians. The study also conforms to the findings of Birke 

and Swann (2006), which concluded that the characteristics of the individual 

mobile subscriptions, social network (friends, family and partner) and income 

influence the choice of mobile users. Moreover, many are subscribing to MTN, 

because according to Kim and Kwon (2003), in order to avoid high expenditure 

on phone calls, mobile users try to convince friends and family to subscribe to 

the same network. Kim and Kwon (2003) argued that consumers consider 

network size before subscribing to a mobile network. Generally, the larger the 

mobile networks, the more advantage it has over smaller networks due to intra-

network call discounts and quality signalling effect. Furthermore, mobile 

network with larger subscriber base attracts more subscribers and it becomes 

more attractive to others. 

Reasons Considered in the Selection of a Network 

In order to discover the reasons for selecting a network, the respondents 

were asked to give reason(s) for using or subscribing to a particular network. 

The results in Table 19 showed that most common explanation was that they 

have wide coverage network services and conditions. Thus, to take advantage 

of service promotions and network coverage, the majority of respondents 

(85.70%) enrolled to the selected network. The second was reason was good 

reception accounting for (73.10%) respondents considered this as a key factor 

in selecting a network. Also, (27.5%) considered affordability in subscribing to 
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a network, because they believe that calling a number on the same network is 

less expensive than calling a number on a different network.  

Table 19: Reasons for choosing Network 

Reasons for choosing Network Frequency* Percentage 

They have wide coverage 156 85.70 

They have good reception 133 73.10 

Call tariff is affordable 50 27.50 

Promotion from network operators 45 24.70 

Good data service 33 18.10 

They send agriculture message through (SMS, 

E-mail and internet) 

10 5.50 

Source: Cudjoe, 2020, n = 182. *Multiple responses 

According to Corrocher and Zirulia (2008), factors that influence the 

choice of subscription to a network include the qualities of the mobile network 

and the characteristics of the mobile subscribers; the network quality obtains 

from the range of mobile telecommunication services influence costumer 

decision making power. 

Quality of Network Reception 

The farmers in the surveyed District perceived the quality of network 

reception in the various communities of Vodafone (Mean= 3.65, SD= 0.67); 

Airtel/Tigo (Mean= 3.50, SD= 1.24); and MTN (Mean= 3.39, SD= 1.06) to be 

good. 

Table 20: Table Quality of Network Reception in Community 

Mobile Network  n Mini. Max. Mean S.D 

Vodafone 20 2 5 3.65 0.67 

Airtel/Tigo 12 1 5 3.50 1.24 

MTN 180 1 5 3.3944 1.06 

Composite mean      

Source: Cudjoe, 2020, n = 182. Means were calculated with a scale of 1 = Very 

Bad, 2 = Bad, 3 = Average, 4 = Good, 5 = Very Good 
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Farmers with E-mail Account 

The findings presented in Table 21, shows that majority of the farmers 

(90.10%) do not have e-mail account. This is could by the fact that most of these 

farmers are not highly educated, hence do not know the purpose of owning e-

mail account. 

Table 21: Numbers of Farmers with E-mail account 

E-mail account Frequency Percentage 

No 164 90.10 

Yes 18 9.90 

Total  182 100.00 

Source: Cudjoe, 2020, n = 182. 

Farmers who Received Agricultural Information via E-mail 

An important objective that the study seeks to achieve is to determine 

whether the use of mobile phone enhances farmers’ access agricultural 

information. As a result, the respondents were asked whether they received 

agricultural information from using mobile phone through e-mail account. 

Among the 18 farmers that reported having e-mail account, only six (33%) 

indicated that they received agricultural information via e-mail, while the rest 

(66.70%) do not receive agricultural information via e-mail account. This show 

that most of the farmers do not access agricultural information via e-mail.  

Table 22: Numbers of Farmers Received Agricultural Information via E-

mail 

Receive Agric info via email Frequency Percentage 

No 12 66.70 

Yes 6 33.30 

Total 18 100.00 

Source: Cudjoe, 2020, n = 18. 
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Type of Agricultural Information Received via E-mail 

Farmers’ access to information and knowledge are the driving forces 

behind agricultural sector development. Agricultural information, for example, 

is viewed as critical resources and needed in efforts to reform the agricultural 

sector. (Ndimbwa, Mwantimwa & Ndumbaro, 2021). It is also worth noting that 

farmers tend to benefit from access to and use of agricultural information and 

knowledge, which appears to impact change and enable them to plan and make 

educated decisions about their farming activities. As Das, Basu and Goswami 

(2016) noted, it also implies that having the correct information and knowledge, 

as well as timely access to it, allows smallholder farmers to make the best 

decisions. 

Thus, the type of agricultural information and the appropriate channel 

used to deliver the agricultural information and knowledge are among the 

important ingredients in agricultural development. In this regard, the researcher 

investigated the type of agricultural information received via E-mail in this 

study and the results are presented in Table 23. As shown, out of the total of 6 

famers that were reported to get access to agricultural information in Agona 

East District, all the 6 (100%) reported to received information on crop disease 

management and workshop/training via email. Also, 5 (83.30%) received 

market information via email, 4 (66.70%) farmers received weather information 

via email. 

In addition, only 3 farmers agreed to receive information on variety of 

new crops, 2 get access to agricultural information on recommended fertilizer 

application and pest management respectively through email channel. While, 

only one farmer reported to receive agricultural advice from the extension 
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officers through the use of email. These findings therefore corroborate with 

previous studies like Kalema (2017); Mittal and Mehar (2012) that found that 

farmers received agricultural information on what seeds to plant, how to manage 

pests and illnesses, how much food commodity to sell and where to sell it, and 

where to receive credit or a loan. 

Table 23: Type of Agricultural information received via E-mail 

Type of Information Frequency*  

Disease management on crops 6  

Workshop/Training information 6  

Market information 5  

Weather information 4  

Variety of new crops 3  

Recommended fertilizer application 2  

Pest management 2  

Extension Advice 1  

Source: Cudjoe, 2020, n = 6. *Multiple responses 

Numbers of Farmers who use Social Media 

The issues and opportunities that come with a quickly changing 

agricultural landscape are also evolving. As such, farmers must have access to 

agricultural knowledge in order to improve their ability to sustain and increase 

farm output. With the introduction of the internet and web-based services, any 

amateur can learn farming skills and become self-sufficient in the field.  Social 

media has therefore, been considered as modern archive or medium for 

information whereby people can obtain information. Various social media 

platforms play a key role in disseminating agricultural information that can 

assists farmers in solving problems and influencing their choices. Social media 

is a mechanism for group members to explore and recognize mistakes in 

thinking. 
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According to Conley and Udry (2010), farmers who lack the resources 

to obtain agricultural information from formal sources can rely on social media 

to get access to agricultural information from their informal social network and 

share agricultural knowledge through social contacts. Hence, social media is 

convenient to those who need information instantly or do not have easy access 

to information to exchange knowledge. Based on these observations, the 

researcher in this study sought to explore the number of farmers that use social 

media to access agricultural information. The results displayed in Table 24 

indicates that majority (80.20%) of farmers do not use social media, whiles 

(19.80%) farmers were found to be currently using social media. 

Table 24: Numbers of Farmers who use Social Media 

Use Social Media Frequency Percentage 

No 146 80.20 

Yes  36 19.80 

Total 182 100.00 

Source: Cudjoe, 2020, n = 182. 

Types of Social Media Platform Used by Farmers  

Agricultural extension organization that has the ability to incorporate 

contemporary scientific findings and other relevant knowledge in an attempt to 

tackle unique agricultural challenges has been critical recent around the world. 

This has renewed the current global interest to make sure that more and more 

farmers are actively engaging in social media platforms, for both personal and 

business reasons. This is underpinned by the fact that social media use was also 

seen to have an enhancing ability of farmers get access to agricultural 

information and knowledge that intend boost household outcome variables 

(farm output, welfare, and wealth) of smallholder farmers. 
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As mentioned in Table 24, only (19.80%) farmers reported to be 

currently using social media. In this this section of the study, the researcher 

sought to know the type of social media platforms (WhasApp, YouTube, 

Facebook, etc.) used by farmers so as to enable to deliver useful content at the 

right moment.  The results presented in table 25 indicates that the various social 

media platforms used by farmers are WhasApp, Facebook, Youtube, Twitter, 

and Instagram. Among these social media platforms, majority 35 of farmers 

were found to using WhatsApp. This is followed by 31 of farmers using 

Facebook, Youtube were 12. Again 8 farmers reported using Twitter, while 6 

farmers were found to be using Instagram. The findings of the study are similar 

to those of Meredith and Agrimedia (2015), study and Future survey in 2016, 

which found that WhatsApp and Facebook are the most popular social media 

network among farmers, followed by YouTube, Twitter, LinkedIn, Pinterest, 

and Instagram.  

Table 25: Social Media Platforms used by Farmers 

Social Media platforms Frequency* Percentage 

WhatsApp 35 97.20 

Facebook 31 86.10 

Youtube 12 33.30 

Twitter 8 22.20 

Instagram 6 16.70 

Source: Cudjoe, 2020, n = 36. *Multiple responses 

Social Media Platforms Farmers access agricultural information 

Farmers' usage of social media platforms has the potentials to promote 

knowledge sharing and communication while also complementing traditional 

techniques. After establishing this fact, it is necessary to determine how 

successful each of the various social media is in terms of providing farmers’ 
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access to agricultural information. It is very vital to figure out how effective 

social media platforms are communicating with farmers. This would be also be 

beneficial to organizations and other stakeholders interested in learning more 

about the effectiveness of social media as a tool for sharing and communicating 

agricultural information to farmers. 

Also, respondents in this study were asked which social media tools they 

utilized to get agricultural information the most. This would give an idea of the 

specific social media channels farmers utilize to find agricultural information. 

Table 25 below, presents the results. As indicated in Table 26, 13 (36.10 out of 

the 36 farmers were found to get access to agricultural information through 

WhatsApp and Facebook respectively. YouTube and Twitter are the least used 

as indicated by only 2 (5.60%) of respondents respectively. The findings clearly 

illustrate the major platforms in use by farmers to source for agricultural 

information which conforms to the findings of Kuria (2014) who established 

that majority of farmers in Kenya, use WhatsApp and Facebook as their main 

social media platform when looking for agricultural information, followed by 

YouTube and Twitter respectively. 

Table 26: Social Media Platforms Farmers access Agricultural Information 

Social Media platforms Frequency* Percentage 

WhatsApp  13 36.10 

Facebook 13 36.10 

YouTube 2 5.60 

Twitter 2 5.60 

Source: Cudjoe, 2020, n = 36. *Multiple responses 

Statistical Analysis of Research Questions 

This section presents the data analysis on the research questions are set 

out to achieved in this study (farmer’s use of mobile phone for agriculture 
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information in Agona East District). Since the researcher wanted to make in-

depth assessment on farmer’s use of mobile phone for agriculture information 

in Agona East District, the research questions were sub-divided into six (6) 

questions. These include: 

(1) To what extent can awareness and knowledge of mobile phone be used 

in obtaining agricultural information in the district? 

(2) Do famers get benefit from using mobile phone to access agricultural 

information?  

(3) Can male and female be compared in the extent use of mobile phone 

services to access agricultural information?  

(4) To what extent and level do smallholder farmers use mobile phone 

services for agriculture information?  

(5) What are the predictors between the background characteristics of 

farmers, attributes of the innovation and the extent use of mobile phone 

services for agricultural information? 

(6) What challenges does farmers’ face in owning and using mobile phone? 

The data was analyzed with SPSS software, which is a statistical 

package for social sciences. Mean (M) and standard deviation (SD) were 

calculated using the software. According to Ofori and Dampson (2012) and 

Vetter (2017), descriptive survey design statistics is a sort of analysis in which 

numerical values regarding respondents are computed. According to Ofori and 

Dampson (2012), mean (M) can be defined as the average of a group of 

numbers, while standard deviation (SD), represents or measures the variability 

of a group score. The questionnaire used in the study was five-point Likert scale 

type. The researcher adopted Ofori and Dampson (2012), way of interpreting 
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five-point Likert-type scale where 1.00-1.99 denote very low response, 2.00-

2.99 low response, 3.00-3.99 moderate response and 4.00-4.99 represent high 

response. 

Research Question 1: To what extent can awareness and knowledge of 

mobile phone be used in obtaining agricultural information in the district? 

In many developing nations, the recent expansion of mobile telephone 

and mobile-based information services presents prospects to reduce costly and 

imprecise information transmission in the agriculture sector and maintain 

market efficiency. However, farmers’ level awareness on mobile phone 

adoption, uses, and perceived impact are critical to successfully using mobile 

phones to access agricultural information. Despite the fact that global 

assessments of farmers’ awareness and capability in the use of mobile phone for 

agricultural information have been explored, such assessments obscure 

important geo-spatial differences among local farmers. 

Assessing the level of farmers’ awareness on the use of mobile phone to 

access information is critical for the creation of national agricultural policies 

and programs targeted at enhancing farmers' awareness and usage of mobile 

phones for agricultural information. As such, this section was directly related to 

research question one (To what extent can awareness on mobile phone be use 

to obtain agricultural information by smallholder farmers in Agona East 

District?).  At this section the researcher provided series of statements for 

respondents to agree or disagree on the level of their awareness on mobile phone 

be use to obtain agricultural information increase.  

Table 27 displays the finding from the respondents on the level of 

farmers’ awareness of mobile phone use to obtain agricultural information. The 
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overall mean of means scores for Table 27 was (M=2.58, SD=1.90) prove that 

famers’ level of awareness on the use of mobile phone to access agricultural 

information in Agona East district was approximately low. However, the 

responses on each of the various item varies. For example, on the response item 

“I am aware that mobile phone can be used to check weather information” 

recorded a mean of 3.35 (SD=1.33) which was within the moderate score range. 

In the same, on the response item “I am aware that mobile phone can be used as 

calculator to calculate prices of commodities at the market”, recorded a mean 

of 3.30 (SD=1.12) which was also within the moderate score range. 

On the other hand, on the response item “I am aware that mobile phone 

can be used to access extension services” displayed a mean of 2.74 (SD=1.07) 

which was approximately within the low level of awareness. For the statement 

“I am aware that mobile phone can be used to check market prices” the study 

found a mean of 2.47 (SD=1.02) within the low level of farmers’ awareness. In 

addition, the item response on “I am aware that mobile phone can be used to 

check where agriculture inputs are (availability)” indicated a mean of 2.43 

(SD=1.04) which is within the low response range. Moreover, the respondents’ 

response on the item “I am aware that mobile phone can be used to take and 

record videos (disease, pest and experiment) on the field” recorded a mean of 

2.12 (SD=1.10) and this fall within the low response range. Therefore, the level 

of awareness on mobile phone be use to obtain agricultural information by 

smallholder farmers in Agona East District is low. 

The findings of the study confirm to the study by Chisama (2016) who 

established that only one in five farmers were aware of mobile use to access 

agricultural information. Also, Anjum (2015) found that farmers are still 
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reluctant to use the mobile phone to do agriculture banking transaction due to 

illiteracy. According to Anjum (2015) although mobile weather forecasting 

applications are available but farmers were found to still depends on indigenous 

knowledge weather forecast system which is based on myths and religious 

beliefs, observing the patterns of plants/flowers/trees and positions of the 

sun/moon/stars. Also, farmers are still used to get agriculture market 

information from others, radio, TV and newspapers. 

Table 27: Level of Farmers Awareness of Mobile Phone use to obtain   

      Agricultural information 

Statements Mean S.D 

I am aware that mobile phone can be used to check weather 

information 

3.35 1.33 

I am aware that mobile phone can be used as calculator to 

calculate prices of commodities at the market 

3.30 1.12 

I am aware that mobile phone can be used to access 

extension services 

2.74 1.07 

I am aware that mobile phone can be used to check market 

prices 

2.47 1.02 

I am aware that mobile phone can be used to check where 

agriculture inputs are (availability) 

2.43 1.04 

I am aware that mobile phone can be used to check the 

prices of agriculture inputs 

2.41 1.04 

I am aware that mobile phone can be used to take photos 

on the field 

2.27 1.09 

I am aware that mobile phone can be used to take and 

record videos (disease, pest and experiment) on the field 

2.12 1.10 

I am aware that mobile phone can be used to upload and 

sell commodity online 

2.10 1.02 

Composite mean 2.58 1.90 

Source: Cudjoe, 2020, n = 182. Means were calculated with a scale of 1 = 

Strongly disagree, 2 = Disagree, 3 = Moderate, 4 = Agree, 5 = Strongly Agree 
 

Mobile phone technology has spread fast throughout the world, even in 

developing nations, as an affordable ICT tool for accessing agriculture market 

information and knowledge, as well as increasing agriculture company 
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productivity, particularly in developing countries. The recent expansion of 

mobile telephone and mobile-based information services in many developing 

countries, offers prospects to increase access to complete information 

dissemination in the agriculture sector and maintain market efficiency. 

However, understanding the farmers' knowledge of mobile phone usage, and 

perceived impacts is critical in order to successfully use mobile phones for the 

optimal growth of agricultural markets. 

This section therefore investigated the extent knowledge on mobile 

phone by farmers can be used to access agricultural information and the result 

is presented in Table 28. Table 28 shows that the overall mean of means score 

was (M=2.14, SD=0.86) which gives the general picture that respondents have 

low knowledge on mobile phone when it comes to it usage to obtain agricultural 

information. On the first statement “I know that mobile phone can be used as 

calculator to calculate prices of commodities at the market”, the results 

indicated a mean value of 3.18, (SD=1.24) which fall within moderate range, 

indicating that in general farmers in Agona East have average knowledge that 

mobile phone can be used to calculate prices of commodities at market. 

For the response item “I know that mobile phone can be used to access 

extension services” the result indicated a mean of 2.49 (SD=1.11) which fall 

within the low range. Also, the results envisaged that “I know that mobile phone 

can be used to check weather information” has a mean of 2.14 (SD=1.16) which 

is also on the low response range. Still on the extent of farmers’ knowledge on 

mobile phone use to obtain agricultural information, the statement “I know that 

mobile phone can be used to check where agriculture inputs are (availability)” 

recorded a mean of 1.95 (SD=0.90) which revealed that it is within the very low 
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response range. In the same, the study indicated that “I know that mobile phone 

can be used to take and record videos (disease, pest and experiment) on the 

field” recorded mean of 1.95 (SD=0.95) within very low range.  It is therefore 

revealed that farmers in Agona East district know that mobile phone can be used 

as calculator to calculate prices of commodities at the market. However, their 

knowledge on mobile phone use that can be used to obtained agricultural 

information is very low. 

Table 28: Knowledge of the use of Mobile Phone to obtain Agricultural

       Information 

Statements Mean S.D 

I know that mobile phone can be used as calculator to 

calculate prices of commodities at the market 

3.18 1.24 

I know that mobile phone can be used to access extension 

services 

2.49 1.11 

I know that mobile phone can be used to check weather 

information 

2.14 1.16 

I know that mobile phone can be used to check where 

agriculture inputs are (availability) 

1.95 0.90 

I know that mobile phone can be used to check market 

prices 

1.95 0.93 

I know that mobile phone can be used to check the prices of 

agriculture inputs 

1.93 0.91 

I know that mobile phone can be used to take and record 

videos (disease, pest and experiment) on the field 

1.91 0.95 

I know that mobile phone can be used to take photos on the 

field 

1.91 0.96 

I know that mobile phone can be used to upload and sell 

commodity online 

1.83 0.93 

Composite mean 2.14 0.86 

Source: Cudjoe, 2020, n = 182. Means were calculated with a scale of 1 = Very 

Low, 2 = Low, 3 = Moderate, 4 = High, 5 = Very High 
 

Research Question 2: Do famers get benefit from using mobile phone to 

access agricultural information? 

The rapid rise of mobile telephone and the advent of mobile-enabled 

information services offer opportunities to increase information distribution in 
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the knowledge-intensive agriculture industry while also assisting in the 

reduction of information asymmetry among farmers. It also contributes to 

closing the gap between agricultural input availability and delivery and 

agricultural infrastructure, at least in part. This section of the study delved 

deeper into the subject and presents evidence to demonstrate how mobile 

phones and mobile have benefited small scale farmers in Agona East district.  

Table 29 demonstrate the results on the perceived benefits of mobile 

phone to smallholder farmers. The overall mean of (M=3.16, SD=0.73) 

indicated that majority of the respondents agreed to the fact that they have 

benefited from the use of mobile phone. The response on the first statement 

“Facilitate access to financial services (Mobile money transaction)” recorded a 

mean of 3.81 (SD=1.03) which approximately fall within the high range. On the 

statement “Reduce travel cost”, the study recorded a mean of 3.76 (SD=1.08) 

indicating a high response range. In addition, the farmers indicated that mobile 

phone has benefited them in terms of “Easy to connect to other farmers for more 

information about farming” (M=3.65, SD=1.02). On the other hand, the item 

“Get connected to weather information” recorded mean of 2.30 (SD=1.28) 

which fall within low range. 

This suggest that there are opportunities to target policy interventions at 

increasing phone use for agricultural activities in ways that facilitate access to 

timely, actionable information to support farmer decision making. This 

confirms to the findings of Okello, Kirui, Njirani and Gitonga, (2012) that 

interactions with mobile phones are cost effective ways for farmers to stay 

connected with other stakeholders and also provide them with a sense of 

security and social status. According to Okello et al. (2012), farmers benefit 
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from mobile phone in terms of hiring labour, getting market and price 

intelligence, procurement of farm inputs, in search of technical assistance from 

the extension or expert agents or acquiring weather information. Further, a 

recent study by Quandt et al. (2020) established that many farmers report that 

mobile phone use increases their agricultural profits and decreases the costs and 

time investments of farming. 

Again, the findings from Ratnadiwakara, De-Silva, & Soysa, (2008) 

shows that mobile phone use have assisted small scale farmers to minimize 

transaction costs in through the stage of agriculture production from the planting 

stage to the last stage of marketing point of the farm produce. Studies by Boadi, 

Boateng, Hinson, & Opoku, (2007) (Ofosu-Asare, 2011) and Salia, Nsowah-

Nuamah, & Steel, (2011), opined that, farmers profited from the use of mobile 

phone by receiving better market information of which farmers were able to 

make informed decisions, get increased income, have enhanced marketing 

activities enjoy reduction in transportation cost, have enhanced marketing 

activities. 
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Table 29: Perceived benefits of Mobile Phone to Smallholder farmers 

Statements Mean S.D 

Facilitate access to financial services (Mobile money 

transaction) 

3.81 1.03 

Reduce travel cost 3.76 1.08 

Get better connected to market 3.71 0.99 

Easy to connect to other farmers for more information about 

farming 

3.65 1.02 

Easy access to other value chain actors 3.59 0.99 

Reduced transaction cost 3.40 1.01 

Obtain extension advice 3.10 0.96 

Get better prices of crops 2.96 1.03 

Increase income 2.95 0.97 

Coordinate access to agriculture input 2.91 0.94 

Access to agriculture inputs information 2.79 1.05 

Access to agronomic information 2.69 1.06 

Increase yield of crops 2.59 0.89 

Get connected to weather information 2.30 1.28 

Composite mean 3.16 0.73 

Source: Cudjoe, 2020, n = 182. Means were calculated with a scale of 1 = Very 

Low benefit, 2 = Low benefit, 3 = Moderate benefit, 4 = High benefit, 5 = Very 

High benefit 
 

Research Question 3: Can male and female be compared to the extent use 

of mobile phone services to access agricultural information? 

The results presented in Table 30 show that there is a difference in the 

extent to which male and female farmers use mobile phones. The P-value of 

0.03 is less than 0.05, indicating that the difference in mobile phone use between 

male and female farmers is statistically significant. 
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Table 30: Independent Sample t- test between male and female farmers

       extent use of mobile phone services. 

Sex n X SD Mean 

Difference 

t- ratio Sig. Std. 

Error 

Diff 

Male 152 2.84 0.69 0.67 5.05 0.03 0.13 

Female 30 2.18 0.47 0.67 6.46  0.10 

Source: Cudjoe, 2020     p˂ 0.03       n =182 

Means were calculated with a scale of 1 = Very Low, 2 = Low, 3 = Moderate, 

4 = High, 5 = Very High 

According to the study's findings, male farmers use mobile phones for 

agricultural purposes moderately, whereas female farmers use mobile phones 

lowly at a 5% statistical significance level. Thus, there is a significant difference 

in mobile phone use between male and female small-scale farmers. 

Research Question 4: To what extent and level do smallholder farmers use 

mobile phone services for agriculture information? 

Mobile phone usage is becoming increasingly important for farmers' 

commercial development in agriculture in developing countries. Recently, 

mobile phone usage has been deemed critical in boosting farmers' access to 

better agricultural market conditions. Farming communities value mobile 

phones as a simple, quick, and handy means to communicate and receive 

immediate solutions to their problems. Farmers, in particular, now have the 

ability to obtain information on marketing and weather via their cell phones. 

They can communicate directly with market personnel and provide their 

produce at reasonable prices thanks to this vital technology. In this study, the 

results displayed in Table 31 captures the extent and level farmers use mobile 

phone services for agricultural information. 
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As indicated, the study recorded an overall mean of (M=2.74, SD=0.70) 

which explains that farmers in Agona East district use of mobile phone for 

agricultural information is low. However, the findings vary among the item 

statements response. For instance, the statement “Facilitate access to financial 

services (Mobile money transaction)” recorded a mean of 3.81 (SD=1.03) which 

is approximately high. Also, the mean score for the item statement “Reduce 

travel cost” was 3.76 (SD=1.08) approximately within the high range. In the 

same, the statement “Get better connected to market” recorded mean of 3.71 

(SD=0.99) on the average. Additionally, addressing research question 4, 

respondents were asked how mobile phones make them “Easy to connect to 

other farmers for more information about farming were affecting their own 

agricultural productivity” and the mean valued was 3.65 (SD=1.02). 

Although, mobile phone is increasing among farmers but still there is 

gap available among farmers in terms of use for agriculture information. For 

example, as shown in Table 31, on results on the item statement “Access to 

agronomic information” recorded a mean of 2.60 (SD=1.06). Moreover, the 

item statement “Access to agriculture inputs information” received a mean of 

2.79 (SD=1.05). These finding are similar to that of Razaque and Sallah (2013) 

who revealed that farmers lack access to agricultural information that would 

allow them to boost their output and income. According to the findings of 

Razaque and Sallah (2013), farmers are increasingly using mobile phones, yet 

there is still a disconnect when it comes to mobile phone usage and access to 

agricultural information. There is therefore the need to improve use of mobile 

phone to access agricultural information. 

  

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



108 

Table 31: Extent of Mobile Phone Use for Agriculture Information 

Statements Mean S.D 

Facilitate access to financial services (Mobile money 

transaction) 

3.81 1.03 

Reduce travel cost 3.76 1.08 

Get better connected to market 3.71 0.99 

Easy to connect to other farmers for more information about 

farming 

3.65 1.02 

Easy access to other value chain actors 3.59 0.99 

Reduced transaction cost 3.40 1.01 

Obtain extension advice 3.10 0.96 

Get better prices of crops 2.96 1.03 

Increase income 2.95 0.97 

Coordinate access to agriculture input 2.91 0.94 

Access to agriculture inputs information 2.79 1.05 

Access to agronomic information 2.69 1.06 

Composite mean 2.74 0.70 

Source: Cudjoe, 2020, n = 182. Means were calculated with a scale of 1 = Very 

Low, 2 = Low, 3 = Moderate, 4 = High, 5 = Very High 

 

Research Question 5: Predictors of mobile phone use for agricultural 

information. 

The study sought to determine what factors influence mobile phone use 

among small-scale farmers in the Agon-East district. The F-statistic of 38.88, 

which is statistically significant at 1%, and the highest VIF of 3.99 indicate that 

the regression model for modelling the relationship between mobile phone 
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usage and farmer background characteristics was fit, and there was no issue of 

multicollinearity, respectively. Also, the R Square of 0.81 indicates the 

independent variables together explain 81% of the variance in the dependent 

variable (extent of use of mobile phones). According to the study's findings, five 

factors statistically significantly influence farmers' use of mobile phones: 

awareness of mobile phones, knowledge of mobile phone use, benefits of using 

mobile phones, farmers' educational level, and type of mobile phone used. The 

study found that small-scale farmers' awareness of mobile phone usage 

increases mobile phone usage by 15% at a statistical significance level of 5%. 

Similarly, increasing small-scale farmers' knowledge of mobile phone use 

increases their use by 15%. This is statistically significant at 5%. Furthermore, 

at a significance level of 1%, the study discovered that small-scale farmers' 

perception of the benefits of mobile phones contributes to a 46% increase in 

mobile phone use. Furthermore, highly formally educated farmers were found 

to use mobile phones 11% more frequently. The P-Value of 0.01 is less than 

0.05, indicating that higher education statistically significantly increases mobile 

phone usage. Finally, it was revealed that farmers who own analogue phones 

use mobile phones 26% less than those who own smartphones. This relationship 

is statistically significant at 1% (Table 32). 
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Table 32: Predictors of mobile phone use for agricultural information. 

 

**P<0.01; *P<0.05     Source: Cudjoe (2020). 

Independent variables  The extent of use of mobile phones among small-scale farmers 

Unstandardised beta Standard error Standardized Coefficient beta t Sig. VIF 

(Constant) 1.32 0.354  3.73 0.00  

Awareness 0.119 0.050 0.15* 2.38 0.02 3.55 

Knowledge 0.123 0.056 0.15* 2.19 0.03 3.99 

Benefit 0.440 0.045 0.46** 9.75 0.00 1.90 

Perceived ubiquity 0.031 0.044 0.03 0.71 0.48 1.72 

Perceived reachability -0.020 0.054 -0.02 -0.37 0.71 2.50 

Job relevance 0.039 0.044 0.05 0.88 0.38 2.31 

Perceived ease of use 0.037 0.055 0.04 0.68 0.49 3.34 

Perceived usefulness -0.003 0.053 -0.00 -0.05 0.96 2.79 

Behavioural Intention -0.049 0.036 -0.07 -1.37 0.17 2.03 

Age  -0.001 0.003 -.019 -0.30 0.76 3.26 

Sex 0.074 0.076 .039 0.97 0.33 1.39 

Marital Status -0.069 0.057 -.045 -1.19 0.23 1.21 

Years of farming experience 0.001 0.003 .021 0.38 0.70 2.54 

What is your total farm size 0.011 0.007 0.07 1.72 0.09 1.34 

Highest educational level  0.084 0.034 0.11* 2.48 0.01 1.72 

Scale of farming  -0.040 0.055 -0.03 -0.73 0.47 1.26 

Type of mobile phone used -0.444 0.078 -0.26** -5.66 0.00 1.88 

Number of years of using 

mobile phone 

-0.005 0.005 -0.04 -1.05 0.29 1.21 

       

F statistic  38.88**      

R Squared 0.81      

Adjusted R Squared 0.79      
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Farmers' use of mobile phones is regarded as critical for agricultural 

development and has received scholarly attention. Previously, studies have 

shown that farmers' use of mobile phones increases their income and farm 

productivity (Ogunniyi & Ojebuyi, 2016). Recent research has also linked 

mobile phone use to increased agricultural productivity. Quandt et al. (2020) 

found that Tanzanian smallholder farmers who used mobile phones for 

agricultural purposes increased their maize yield. According to Adenubi et al. 

(2021), the use of mobile phones increases agricultural productivity in Sub-

Saharan Africa.  

This study's findings are consistent with those of Hoang and Drysdale 

(2021), who found that farmers with higher formal education used mobile 

phones to help with livestock and poultry marketing in Vietnam. The findings 

also support the findings of Asravor et al. (2022), who revealed that higher 

formal educational levels of farmers influence the intensity of mobile phone 

use. This is because formal education increases farmers' access to information 

via information communication technologies such as mobile phones, as well as 

their ability to search for and process information (Abdul-Salam & Phimister, 

2017). This means that highly educated farmers can easily access and 

communicate information useful for improving agricultural production via 

mobile phone. 

The study's findings also show that farmers' use of mobile phones is 

significantly influenced by their awareness of mobile phone use. Technology 

awareness is essential for technology adoption. It exposes farmers to the 

attributes of the technology, which aids farmers' adoption decisions 

(Acheampong et al., 2018). Acheampong et al. (2018) observed a link between 
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sweet potato variety awareness and adoption. Yigezu et al. (2018) noted that 

farmers' awareness and exposure to zero tillage technologies influenced 

adoption. The findings of this study confirm a positive relationship between 

farmer awareness and the use of technology, particularly mobile phones. As a 

result, there should be increased awareness of the benefits and necessity of 

mobile phones among farmers to increase agricultural productivity. 

The research additionally found a positive correlation between 

knowledge and mobile phone use among smallholder farmers. This 

conforms to Chuang et al. (2020) who found a positive relationship between 

knowledge and technology adoption, implying that the more farmers are 

knowledgeable about agricultural technology, the more likely they are to adopt 

the technology. The findings of this study, therefore, imply that the more 

knowledgeable smallholder farmers are about mobile phones, the more likely 

they are to use mobile phones. This calls for extension knowledge on mobile 

phone use to farmers via extension agents to improve farmers' use of mobile 

phones to improve agricultural productivity. 

The (expected) benefits of technology have been found to positively 

influence technology adoption. For example, Akudugu et al. (2012) noted that 

the expected benefits of technologies influence technology adoption in Ghana. 

The study's findings support previous research by revealing that the perceived 

benefits of mobile phones positively influence small-scale farmers' use of 

mobile phones in the study area. 
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Research Question 6: What challenges do smallholder farmers face in 

owning and using mobile phone? 

The incorporation of ICTs as tools have increased agriculture production 

and sustainability by changing traditional agricultural processes. In recent years, 

there has been a rapid increase in mobile phone subscriptions all over the world, 

making one of the fastest growing ICTs tools use globally. In the developing 

countries, mobile phone plays a critical role in promoting access to agriculture 

information. Today, farmers can text (SMS) to communicate with friends and 

relatives, as well as negotiate the price of their crops in order to buy and sell. 

Also, mobile phones have opened up a new avenue for agricultural development 

and provides farmers with the most up-to-date information on agricultural 

challenges. 

Further, residents of rural areas have seen a significant reduction in the 

cost of information and communication thanks to mobile phones. Nevertheless, 

farmers especially in the rural areas frequently struggle to own and use mobile 

phones to access agricultural information. For example, they confront 

difficulties using cell phones to trade and sell their products at markets that are 

typically far away from their farms. Furthermore, because their location lacks 

mobile phone service, farmers are unable to acquire agricultural information or 

proper prices for their products, forcing them to sell at a loss. Farmers who seek 

to sell their produce on the market are affected by these challenges. 

In this regard, the researcher investigates into the challenges affecting 

the use of Mobile Phone for Agricultural information in Agona East district in 

Ghana and the results are presented in Table 33. The composite means score 

(M=2.57, SD=0.72) in Table 30 shows that there are challenges affecting the 
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use of mobile phone for Agricultural information. The responses on the item 

“High cost of call tariff” recorded a mean of 3.05 (SD=0.99) which explains 

that respondents believed that high cost of call tariff moderately affect their use 

of mobile phone for agricultural information. For the item “Difficulty in texting 

message” the mean score was 2.88 (SD=1.22), while the statement “Unable to 

read messages/ language barrier” produce a mean of 2.84 (SD=1.11). 

Moreover, farmers need information on pest control methods. Access to 

timely and relevant information in pest control will contribute significantly to 

agricultural developments in developing countries. However, farmers are 

unable to read messages due to language barrier as well as face financial 

constraint in buying credit card. The findings therefore conform with Reeka 

(2018) who established that, farmers confront a lot of hurdles when it comes to 

using mobile phones to check market pricing. These hurdles include, among 

others, system operators' delays in updating their data base or market prices, 

language barriers, high expenses associated with utilizing the system, technical 

issues such as network failures, and the system's unfriendly attitude to rural 

farmers. 

Additionally, According to the findings of Mbagwu, Benson and 

Onuoha (2017), challenges to meeting rural farmers' information needs through 

mobile-based services include a lack of network through which mobile-based 

services can be provided and accessed, a lack of interest in using agricultural 

information among rural farmers, insufficient knowledge among rural farmers, 

insufficient knowledge of rural farmers' agricultural information needs, a lack 

of ICT literacy, and the lack of an information-providing agency in rural areas. 
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Burrell (2010) affirm that efficient usage of mobile phones heavily 

depends on the availability of electricity. As it was also orated by Beimans, 

Swaak, Hettinga, & Schuurman, (2005), receipt and use of mobile phones, like 

any further technological devices, are improved wherever facilitating conditions 

such as internet browsing, electricity and financial challenges in acquiring 

mobile phones are provided. Also, the findings of Ahmed & Laurent, (2009) 

that illiteracy can prevent many rural farmers from taking advantage on majority 

of the features on the mobile phone due to their level of illiteracy and thus not 

familiar with the keys on the mobile phone. 

Table 33: Challenges affecting the use of Mobile Phone for Agricultural 

        information 

Statements Mean S.D 

High cost of call tariff 3.05 0.99 

Difficulty in texting message 2.88 1.22 

Unable to read messages/ language barrier 2.84 1.21 

Not familiar with the keys 2.78 1.11 

Financial constraint in buying credit card 2.73 0.98 

Poor network service 2.40 1.10 

High cost of mobile phone 2.36 1.12 

 Electricity for charging phone 1.54 0.64 

Composite mean 2.57 0.72 

Source: Cudjoe, 2020, n = 182. Means were calculated with a scale of 1 = 

Strongly disagree, 2 = Disagree, 3 = Moderate, 4 = Agree, 5 = Strongly Agree 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Introduction 

This chapter presents the summary of the key findings according to the 

objectives of the study. The conclusions and recommendations to improve the 

use of mobile phone to access agricultural information and other relevant 

findings are presented in this chapter. The chapter ends with suggestions for 

further studies. 

Summary 

The speedy growth and easy access of mobile phone in most rural 

communities and its prospect in contributing to the increase of agricultural 

technologies to farmers impelled the various sectors of Agriculture especially 

farmers to possibly use mobile phone technology for agricultural information. 

However, much is not identified about the use of mobile phone to access 

agricultural information by farmers in Agona East District of Ghana. This study 

evaluated the determinant use of mobile phone to access agricultural 

information in Agona East District of Ghana. 

The core objective of the study was to determine farmer’s use of mobile 

phone for agriculture information in Agona East District The study specifically 

sought to: 

1. To identify farmers’ the level of awareness and knowledge of mobile 

phone use in obtaining agriculture information in the district. 

2. To identify the benefit farmers get from using mobile phone to access 

agricultural information in the district.  
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3. To compare male and female extent use of mobile phone services to 

access agricultural information. 

4. To examine attributes of mobile phone technology that influence 

farmers to choose mobile phone for agriculture information. 

5. Examine the predictors of mobile phone use for agricultural information. 

6. To determine the challenges affecting mobile phone ownership and use 

by farmers in Agona East District. 

The study employed a descriptive correlational survey design. A multi-

stage sampling technique was used to select 182 respondents from a population 

of 339 registered farmers from fourteen communities in Agona East District. 

Percentages, means and standard deviation were used to analyze the data using 

SPSS version 25. 

Summary of Key Findings 

Socio-economic and background characteristics of farmers 

The majority of farmers that participated in the study were males whiles 

the rest were females. Majority of farmers were found to range between the ages 

of 50 to 59 years respectively. They were more married farmers except few who 

were single. Most had farming experience of 1 to 10 years. Most of the farmers 

cultivate 1 to 5 acres of land. Majority of respondents in the study area have 

JSS/JHS as their highest certificate. Respondents in the study area do not join 

any farmer-based organizations. They engaged more in subsistence farming to 

commercial farming. Cassava was cultivated most in the study area. 

All the participants in the study area use mobile phone and one sim card. 

Participants use only feature phone and mostly having 6 to 10 years’ experience 

in using mobile phone. Mobile network connectivity was accessible to all 
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farmers. MTN and Vodafone were extremely subscribed by farmers. The main 

reason for the selection of a particular network thus MTN was it ability to have 

a wide coverage. MTN was selected to be good among the other networks. 

Farmers in the study area had no email account and do not receive 

agriculture information via email. Majority of participants in the study do not 

have social media handles. 

The level of awareness on mobile phone use to obtain agricultural 

information by farmers 

In terms of awareness on use of mobile phone to obtain agriculture 

information in the study area prove that famers’ level of awareness was 

approximately low. However, the responses on each of the various item varies. 

For example, on the response item “I am aware that mobile phone can be used 

to check weather information” recorded a mean of 3.35 (SD=1.33) which was 

within the moderate score range. In the same, on the response item “I am aware 

that mobile phone can be used as calculator to calculate prices of commodities 

at the market”, recorded a mean of 3.30 (SD=1.12) which was also within the 

moderate score range. 

The level of knowledge on mobile phone use to obtain agricultural 

information by farmers  

The results from this objective shows that the overall mean of score was 

(M=2.14, SD=0.86) which gives the general picture that respondents have low 

knowledge on mobile phone when it comes to it usage to obtain agricultural 

information.  
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Perceived benefit of using mobile phone for agriculture information 

With regards to benefits of using mobile phone, the overall mean of 

(M=3.16, SD=0.73) indicated that majority of the respondents agreed to the fact 

that they have benefited from the use of mobile phone. The farmers facilitate 

access to financial services (Mobile money transaction) and reduce travel cost 

indicate a high response range. In addition, the farmers indicated that mobile 

phone has benefited them in terms of easy to connect to other farmers for more 

information about farming. On the other hand, get connected to weather 

information fell within the low range. 

Can male and female be compared to the extent use of mobile phone 

services to access agricultural information. 

The results presented show that there is a difference in the extent to 

which male and female farmers use mobile phones. The P-value of 0.03 is less 

than 0.05, indicating that the difference in mobile phone use between male and 

female farmers is statistically significant. 

The extent and level do farmers use mobile phone services for agriculture 

information. 

As indicated, the study recorded an overall mean of (M=2.74, SD=0.70) 

which explains that farmers in Agona East district use of mobile phone for 

agricultural information is low. 

The predictors of mobile phone use for agricultural information.  

The study sought to determine what factors influence mobile phone use 

among small-scale farmers in the Agon-East district. The F-statistic of 38.88, 

which is statistically significant at 1%, and the highest VIF of 3.99 indicate that 

the regression model for modelling the relationship between mobile phone 
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usage and farmer background characteristics was fit, and there was no issue of 

multicollinearity, respectively. Also, the R Square of 0.81 indicates the 

independent variables together explain 81% of the variance in the dependent 

variable (extent of use of mobile phones). According to the study's findings, five 

factors statistically significantly influence farmers' use of mobile phones: 

awareness of mobile phones, knowledge of mobile phone use, benefits of using 

mobile phones, farmers' educational level, and type of mobile phone used. 

Challenges in owning and using mobile phone for agricultural information 

Farmers in the study area perceived high cost of call tariff as their main 

challenge that affect their use of mobile phone for agricultural information, 

followed by difficulty in texting message and unable to read messages/ language 

barrier.  

Conclusions 

1. Male farmers participated more than females in the study and farmers were 

adult married farmers, with varied years of farming experience, working on 

small farm size. 

2. Farmers are aware that mobile phones can be used to check weather 

information, take pictures on the field and use mobile phones are calculators 

to calculate prices of commodities at the market. 

3. Farmer’s knowledge in the use of mobile phone for agriculture information 

was however very low. 

4. All farmers who participated in the study use mobile phone and had mobile 

network connectivity in their respective communities. 

5. Participants in the study area benefitted in using mobile phones. Some of 

the benefits includes; facilitate access to financial services, reduction in 
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travel cost, get better connected to market and easy connection to other 

farmers for more information about farming. 

6. Participants frequently use mobile phone for voice call rather than other 

applications on their mobile phone. Internet, email and social media were 

less used by farmers for agriculture information. 

7. The extent use of mobile phone between male and female farmers is 

statistically significant. 

8. Five factors significantly influence farmers' use of mobile phones. They 

were awareness of mobile phones, knowledge of mobile phone use, benefits 

of using mobile phones, farmers' educational level, and type of mobile 

phone used. 

9. The challenges farmers faced in using mobile phone were high cost of call 

tariff, difficulty in texting message, unable to read message, not familiar 

with the keys and financial constraints. 

10. Electricity was not a challenge in the area of study. 

Recommendations 

1. The study commends that the agricultural directorate in the district should 

roll out special arrangement for women in agriculture to encourage them to 

participate in the use of their mobile phone for cheap agricultural 

information. 

2. Mobile network service providers should offer short codes to farmers to be 

used as a pedestal for agricultural information delivery. This will aid ease 

the challenge of access to recharge credit that will lead to frequent use of 

the mobile phone for agricultural information. 
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3. The district directorate of agriculture should strengthen extension officers 

and farmer-based organization in the district with the requisite materials and 

resources to train farmers on the use of mobile phone for agricultural 

information. 

4. The farmers in the study area are literate and are able to exploit the mobile 

phone, particularly for voice calls, therefore agricultural messages 

premeditated by stakeholders in agriculture must be in the form that farmer 

will appreciate. One clear example is by integrating voice-based agricultural 

information services into the present SMS-based agricultural information 

services that’s being provided by ESOKO and other actors. 

5. The district directorate and NGOs should enroll more young individuals in 

the extension field. During the enrolment, more females should be recruited 

in other to fill the gender gap. This will aid to avoid some gender associated 

social issues associated with mobile phone use for agricultural information. 

6. Furthermore, the district directorate of agriculture should link with mobile 

network service providers to put farmers into training workshop in video 

calling/conferencing, social media (Facebook, WhatsApp, twitter and 

telegram), internet, email and new mobile phone applications to improve 

their skills, and help advance communication channels between farmers, 

researchers and MOFA. 

Suggestions for Further Studies 

1. The effect of this study is not convincing since the scope was limited farmers 

who use mobile phone only. Therefore, it is advised and suggested that 

another research be carried out to look into other ICT tools.  
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2. It is also suggested that the study should be repeated in the study area after 

some time to explore the tendency of success of the objectives of the 

determinant use of mobile phone for agricultural information. 

3. Similar research should be conducted in some other Districts in the Central 

Region to find out the degree of conformity of findings from other parts of 

the Region.  

  

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



124 

REFERENCES 

Abdul-Salam, Y., & Phimister, E. (2017). Efficiency effects of access to 

information on small-scale agriculture: Empirical evidence from 

Uganda using stochastic frontier and IRT models. Journal of 

Agricultural Economics, 68(2), 494–517. 

Abraham, R. (2006). Mobile phones and economic development: Evidence 

from the dishing industry in India. Information Technology 

International Development, 4 (1), 5–17. 

Acheampong, P., Amengor, N. E., Wiredu, A., Desmond Sunday, A., Nsiah 

Frimpong, B., Haleegoah, J., & Adu-Appiah, A. (2018, October 23). 

Does Awareness influence Adoption of agricultural technologies? The 

case of Improved Sweet potato varieties in Ghana. 

Adenubi, O. T., Temoso, O., & Abdulaleem, I. (2021). Has mobile phone 

technology aided the growth of agricultural productivity in sub-Saharan 

Africa? South African Journal of Economic and Management Sciences, 

24(1), 1–9. 

Agarwal, R., & Prasad, J. (1999). Are individual differences germane to the 

acceptance of new information technologies? Decision Sciences, 30, 

361–391. 

Ahmed, T. R., & Laurent, E. (2009). Mobile phones and development: An 

analysis of IDRC-supported projects. Electronic Journal on Information 

Systems in Developing Countries. 36 (2), 1-16. 

Aker, J. C. (2008). Does digital divide or provide? The impact of cell phones 

on grain markets in Niger. Center for Global Development working 

paper, (154). 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



125 

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. 

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. 

Aker, J. C., Mbiti, I. M. (2010). Mobile phones and economic development in 

Africa. Journal of Economic Perspectives, 24 (3), 207-232.  

Akudugu, M. A., Guo, E., & Dadzie, S. K. (2012). Adoption of modern 

agricultural production technologies by farm households in Ghana: 

What factors influence their decisions. 

Albu, M., & Scott, A. (2001). Understanding livelihoods that involve 

microenterprise: Markets and technological capabilities in the SL 

framework. Intermediate Technology Development Group (ITDG), 1 

(2), 1-19. 

Alqahatani, S., & Wamba, S. (2012). Determinant of RFID Technology 

Adoption Intention in the Saudi Retail Industry. An Emperical Study. 

Proceedings of the 45th Hawaii International Conference on System 

Science. Maui, Hawaii. 

Alumode, B. (2011). Population and sampling techniques in research in 

education and social sciences. Principles of Research in Education and 

Social Sciences., 163-186. 

Ammani, A. A., Sani, B. M., Kura, H. N., & Hussaini, Y. (2011). An assessment 

of agricultural extension services in irrigation schemes under RBDAs’ 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



126 

control in Nigeria: The case of Kano river irrigation project. Journal of 

Agricultural Extension and Rural Development 3 (1), 13-18. 

Anjum, R. (2015). Design of mobile phone services to support farmers in 

developing countries (Master's thesis, Itä-Suomen yliopisto). 

Ansari, M., & Pandey, N. (2013). Assessing the potential and use of mobile 

phones in agriculture. Kamantaka Journal of Agriculture Sciences 26, 

388-392. 

Apantaku, S. O., Awotunde., & Folorun, M. A. (2001). Target agencies, 

awareness and implementation of universities agricultural based 

research recommendation. Asset Series, 2 (1), 41-150. 

Arokoyo, T. (2003). I.C.Ts in the transformation of agricultural extension: the 

case of Nigeria. Paper Presented at the 6th Consultative Expert Meeting 

of CTAs Observatory on I.C.Ts., (p. 55). Wageningen, The Netherlands. 

Arokoyo, T. (2005). ICTs application in agricultural extension services 

delivery. In S.F. Adedoyin (Ed): Agricultural extension in Nigeria (pp 

245-251). Ilorin: Agricultural and rural management training institute. 

Asongu, S., & Boateng, A. (2018). Introduction to special issue: mobile 

technologies and inclusive development in Africa. Journal of African 

Business, 19(3), 297-301. 

Asravor, R. K., Boakye, A. N., & Essuman, J. (2022). Adoption and intensity 

of use of mobile money among smallholder farmers in rural Ghana. 

Information Development, 38(2), 204–217. https://doi.org/10.1177/026 

6666921999089 

Avgerou, C. (2010). Discourses on ICT and development. Information 

technologies and international development, 6(3), 1-18. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library

https://doi.org/10.1177/026


127 

Baloch, A. M., & Thapa, B. G. (2014). Agricultural extension in Balochistan, 

Pakistan: Date palm farmers’ access and satisfaction. Journal of 

Mountain Science, 11(4), 1035-1048. 

Bates, M., Manuel, S., & Oppenheim, C. (2007). Models of Early Adoption of 

ICT in Higher Education. 1-11. 

Beimans, M., Swaak, J., Hettinga, M., & Schuurman, J. G. (2005). Involvement 

matters: The proper involvement of users and behavioural theories in the 

design of a medical teleconferencing application. Proceeds of Group 5. 

Sanibel Island, Florida, USA. 

Bhavnani, A., Chiu, R., Janakiram, W. & Silarsky, P. (2008). The role of mobile 

phones in sustainable rural poverty reduction. (ICT policy division, 

global information and communications Department, Washington, DC:) 

World Bank. 

Birke, D., & Swann, G. M. P. (2006). Network effects and the choice of mobile 

operator. Journal of Evolutionary Economics, 16 (1), 65-84. 

Birner, R., Davis, K., Pender, D., Nkaonya, E., Anandjayasekeram, P., Ekboir, 

& Cohen, M. (2009). From best practice to best fit: A framework for 

designing and analyzing pluralistic agricultural advisory services 

worldwide. Journal of Agricultural Education and Extension, 15 (4), 

341- 355. 

Boadi, R. A., Boateng, R., Hinson, R., & Opoku, R. A. (2007). Priliminary 

Insights Into M- Commerce Adoption in Ghana. Information 

Development. 253 - 265. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



128 

Bosompem, M. (2006). Cocoa farmers' perceived impact of the cocoa high 

technology programme on their livelihoods in the Eastern Region of 

Ghana. Unpublished master’s dissertation, University of Cape Coast. 

Bosompem, M. (2009). Perceived impact of cocoa innovations in the 

livelihoods of cocoa farmers in Ghana: The sustainable livelihood 

framework (SL) approach. Journal of Sustainable Development in 

Africa, 13(4), 4-10. 

Burrell, J. (2010). Evaluating shared access: Social equality and the circulation 

of mobile phones in rural Uganda. Journal of Computer- Mediated 

Communication., 15:230-50. 

Bwalya, S., Asensu-Okyere, K., & & Tefera, W. (2012). Promoting I.C.T based 

agricultural knowledge management: to increase production and 

productivity of smallholder farmer in Ethiopia. (1 - 39). Ethiopia: 

Development Brief UNDP. 

Chisama, B. F. (2016). Farmers' use of mobile phone technology for 

agricultural information services in Lilongwe District, 

Malawi (Doctoral dissertation, Purdue University). 

Chuang, J.-H., Wang, J.-H., & Liou, Y.-C. (2020). Farmers’ Knowledge, 

Attitude, and Adoption of Smart Agriculture Technology in Taiwan. 

International Journal of Environmental Research and Public Health, 

17(19), Article 19. https://doi.org/10.3390/ijerph17197236 

CIMMYT Economics Program, International Maize, & Wheat Improvement 

Center. (1993). The adoption of agricultural technology: a guide for 

survey design. CIMMYT. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



129 

Columbus. (2010). Mobile Makes the Markets Now. How Mobile Phone 

Technology Makes Markets in Developing Countries More Efficient. 

Conley, T. G., & Udry, C. R. (2010). Learning about a new technology: 

Pineapple in Ghana. American economic review, 100(1), 35-69. 

Corrocher, N., & Zirulia, L. (2008). Me and you and everyone we know: An 

empirical analysis of local network effects in mobile communication. 

Journal Telecommunications Policy, 33(12), 68-79. 

Das, A., Basu, D., & Goswami, R. (2016). Accessing agricultural information 

through mobile phone: lessons of IKSL services in West Bengal. Indian 

Research Journal of Extension Education, 12(3), 102-107. 

Davis, K. E., & Asenso-Okyere, K. (2010). Innovative models of agricultural 

extension: Dominants of e-learning acceptance Computers in Human 

Behavior, 22 (5) 816-829. 

Davis, F. D. (1989). Perceived usefulness, perceived ease of use interface, and 

user acceptance of information technology. MIS Quarterly, 13, 319–

340. 

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of 

computer technology: A comparison of two theoretical models. 

Management Science, 35, 982–1003. 

De Silva, H. & Ratnadiwakara, F. (2008). Scoping study: ICT and rural 

livelihoods–South Asia component (Draft), international development 

research centre, New Delhi: SDIP and Sang e-Mill. 

Dholakia, N., Dholakia, R., Lehrer, M., & Kshetri, N. (2004). Patterns, 

opportunities, and challenges in the emerging global m-commerce 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



130 

landscape. In N. Shi (Ed.) Wireless communications and mobile 

commerce. Singapore & Hershey PA: Idea Group. 

DiMaggio, P., & Cohen, J. (2004). Information inequality and network 

externalities: A comparative study of the diffusion of television and the 

Internet. In V. N, R. Swedenberg, & M. Y. Abolafia (Ed.), The 

economic sociology of capitalism (pp-81) Princeton, NJ: Princeton 

University Press. 

Donner, J. (2008). Research approaches to mobile use in the developing world: 

A review of the literature. Information Society, 24 (3), 140–159. 

Duncan, J. (2013). Mobile network society. Affordability and mobile usage in 

Graham's town East communication. South African Journal for 

Communication Theory 39(1), 35-52. 

Falola, A., & Adewumi, O. M., Olaniyi, A. (2013). Impact of mobile telephony 

on technical efficiency of farmers in Nigeria. Journal of Sustainable 

Development in Africa, 15 (6), 86-100. 

FAO, (2009). The potentials of microcomputers in support of agricultural 

extension, education and training. Rome: FAO. 

Ferris, S. (2005). Market Information Service in Eastern Africa. The Food Net 

Experience, Local, National and Regional Market Information Services. 

International Institute of Tropical Agriculture, Ibadan Nigeria, 59. 

Fofona, M., Abdoulaye, T., Coulibaly, N., Sanogo, D., & Longyintou, A. 

(2010). Characterization of Maize Producing Households in the Dry 

Savanna of Mali. International Institute of Tropical, Ibadan Nigeria, 41. 

Folitse, B.Y. (2014). The effect of radio peace/CSIR programme on the 

dissemination of agricultural information to farmers in Central Region 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



131 

of Ghana. Unpublished Master’s thesis, University of Cape Coast, Cape 

Coast, Ghana. 

Foster, A., & Rosenzweig, M. (2010). Microeconomics of Technology 

Adoption. Annual Review of Economics 2, 395 - 424. 

Frempong, G. (2009). Comparison of ICT Knowledge and usage among female 

distance learners in endowed and deprived communities of a developing 

country. Journal of Learning 6, 167-174. 

Futch, M. & McIntosh, C. (2009). Tracking the introduction of village phone 

product in Rwanda. Information Technologies and International 

Development, 5 (3), 54-81. 

Garreau, J. (2008, February 24). Our cells, ourselves. Planet’s fastest revolution 

speaks to the human heart. The Washington post. Retrieved from 

http//:www.washingtonpost.com/wpdyn/content/article/2008/02/22/ 

AR2008022202283.html. 

Gollakota, K. (2008). ICT use by business in rural India. The case of EID 

Parry´s Indian griline. International Journal of Information 

Management 28(4), 336-341. 

Gruber, H., & Koutroumpis, P. (2011). Mobile telecommunications and the 

impact on economic development. Economic Policy, 26(67), 387-426. 

GSMA. (2013). Women and Mobile. A Global Opportunity. A study on the 

mobile phone gender gap in the low and middle-income countries. 

Hoang, H. G., & Drysdale, D. (2021). Factors affecting smallholder farmers’ 

adoption of mobile phones for livestock and poultry marketing in 

Vietnam: Implications for extension strategies. Rural Extension and 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



132 

Innovation Systems Journal, 17(1), 21–30. https://doi.org/10.3316/ 

informit.685246169618015 

Houghton, D. (2009). Cell phones and cattle: The impact of mobile telephony 

on agricultural productivity in developing nations. Unpublished 

master’s thesis, Duke University, Durham, North Carolina. 

Ibrahim, M. K, Adejoh, S. O, & Edoka, M. H. (2009). Sources and uses of 

agricultural information among rural farmers in ijumu local government 

area of Kogi State, Nigeria. The 43rd Annual Conference of the 

Agricultural Society of Nigeria (ASN) Abuja, Nigeria. 

IFPRI (2002). Ending hunger in Africa: Only small farmer can do it. 

Washington DC: International Food Research Policy Institutes (IFPRI). 

International Telecommunication Union (2012). ICT Facts and Figures. 

Geneva: Switzerland. Retrieved from http :// www.itu.int/ITU- 

D/ict/statistics/ /af_report07 .pdf. 

International Telecommunication Union (2013). Measuring the information 

society. Geneva: Switzerland. Retrieved from https: // MIS2013_ 

without_Annex_4.pd 

International Telecommunication Union (2014). ICT facts and figures. Geneva: 

Switzerland. Retrieved from https://www.itu.int/en/ITUD/statistics/ 

pages/facts/default.aspx. 

Jafkin, N. J. (2003). Gender issues at the world submit on the information 

society, Geneva. Journal of Information Technologies and International 

Development, 1 (3), 55-59. 

Jain, T., & Hundal, B. S. (2007). Factors influencing mobile services adoption 

in rural India. Asia Pacific Journal of Rural Development, 17 (1), 17-28. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library

https://doi.org/10.3316/


133 

Jensen, R. (2007). The digital provide information technology market 

performance and welfare in the South Indian Sheries sector. The 

Quarterly Journal of Economics 122(3), 879 - 924. 

Jensen, R. (2007). The digital provide: Information technology market welfare 

in the South IndianSheries Sector. The Quarterly Journal of Economics 

122(3), 879-924. 

Jensen, R. T. (2007). The digital provide: Information technology, market 

performance and welfare in the south Indian fisheries sector. Quarterly 

Journal Economics, 122 (3), 879–924. 

Jensen, R. T. (2010). Information, efficiency, and welfare in agricultural 

markets. Agricultural Economics, 41 (6), 203–216. 

Junglas, I. A., & Watson, R. T. (2003). U-Commerce: A conceptual extension 

of E- and M- commerce. Paper presented at the International Conference 

on Information Systems, Seattle, WA. 

Kalba, K. (2008). The adoption of mobile phones in emerging markets: Global 

diffusion and the rural challenge. International Journal of 

Communication, 2 (3), 631-661. 

Kalema, E. P. (2017). Importance of information and communication 

technology in rice production among small scale farmers in Morogoro 

region, Tanzania (Doctoral dissertation, Sokoine University of 

Agriculture). 

Kaske, D., Kayanda, Z. S., & Sife, S. A. (2018). Mobile Phone Usage for 

Accessing Agricultural Information in Southern Ethiopia. Journal of 

Agricultural and Food Information. 

 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



134 

Kim, H., & Kwon, N. (2003). The advantage of network size in acquiring new 

subscribers: A conditional logit analysis of the Korean mobile telephony 

market. Information Economics and Policy, 15 (2), 17-33. 

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research 

activities. Educational and psychological measurement, 30(3), 607-610. 

Kuria, C. W. (2014). Use of social media as a source of agricultural information 

by small holder farmers; a case study of lower Kabete, Kiambu county 

(Doctoral dissertation, University of Nairobi). 

Kwakwa, P. A. (2012). Mobile phone usage by micro and small-scale 

enterprises in semi-rural Ghana. International Review of Management 

and Marketing, 2 (3), 156-164. 

Kwon, H., & Chdambaram, L. (2000). A test of the technology acceptance 

model—the case of cellular telephone adoption. In Proceedings of the 

33rd Annual Hawaii International Conference on System Sciences 

(HICSS), IEEE Compute Society, Press, Los Alamitos. 

Labonne, J., & Chase, R. S. (2009). The power of information: the impact of 

mobile phones on farmers’ welfare in Philippines. Journal of Economic 

Behavior & Organization, 1 (1), 1-26. 

Labonne, J., & Chase, R. S. (2009). The power of information: the impact of 

mobile phones on farmers’ welfare in Philippines. Journal of Economic 

Behavior & Organization, 1 (1), 1-26. 

Liang, H., Xue, Y., & Byrd, T. (2003). PDA usage in healthcare professionals: 

Testing an extended technology acceptance model. International Journal 

of Mobile Communications, 1, 372–389. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



135 

Labonne, J., & Chase, R. S. (2009). The power of information: the impact of 

mobile phones on farmers’ welfare in Philippines. Journal of Economic 

Behavior & Organization, 1 (1), 1-26. 

Lodhi, I. (2003). Perceived effectiveness of public sector extension under 

decentralized agricultural extension system in the Punjab Pakistan. 

Journal of Agricultural and Social Sciences, 1 (1), 8-13. 

Looney, C., Jessup, L., & Valacich, J. (2004). Emerging business models for 

mobile brokerage services. Communications of the ACM, 47, 71–77. 

Lorimer, S. (2012). Mobile applications- Helping agriculturalists make better 

decisions. Horticulture Industry Networks. Jurnal Ilmu-Ilmu Sosial, 4 

(2), 4-9. 

Lu, J., Liu, C., Yu, C., & Yao, J. (2003). Exploring factors associated with 

wireless internet via mobile technology acceptance in Mainland China. 

Communications of the International Information Management 

Association, 3, 101–120. 

Lwoga, E. T., Stilwel, C., & Ngulube, P. (2010). Access to and use of 

information and knowledge for agricultural development. Enhancing 

democracy and good governance through effective information and 

knowledge services., (117 - 132). Botswana. 

Mammo, Y. (2014). Five Ways of Engaging Youths in Agriculture. ICT 4ag 

Update (a Current Awareness Bulletin for ACP Agriculture), (77), 14. 

Marra, M., Pannell, D. J., & Abadi, G. A. (2003). The economics of risk, 

uncertainty and learning in the adoption of new agricultural 

technologies: where are we on the learning curve? Agricultural Systems, 

75 (3), 215– 234. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



136 

Mason, A., & Lee, R. (2004). Reform and Support System for the Elderly in 

Developing Countries: Capturing the Second Demographic Dividend. 

International Seminar on the Demographic Window and Healthy Aging. 

Socioeconomic Challenges and Opportunities. Beijing: China Centre 

for Economic Research, Peking University. 

Mao, E., Srite, M., Thatcher, J. B., & Yaprak, O. (2005). A research model for 

mobile phone service behaviors: Empirical validation in the U.S. and 

Turkey. Journal of Global Information Technology Management, 8, 7–

28. 

Masuki, K. F. G., Kamugisha, R., Mowo, J. G., Tanui, J., Tukahirwa, J., Mogoi, 

J., & Adera, E. O. (2010, March). Role of mobile phones in improving 

communication and information delivery for agricultural development: 

Lessons from South Western Uganda. In Workshop at Makerere 

University, Uganda (pp. 22-23). 

May, H., & Hearn, G. (2005). The mobile phone as media. Journal of Cultural 

Studies 8(2), 195-211. 

Mbagwu, F. C., Benson, O. V., & Onuoha, C. O. (2017). Challenges of meeting 

information needs of rural farmers through internet-based services: 

experiences from developing countries in Africa. 

McCall, W. V., Dunn, A., & Rosenquist, P. B. (2004). Quality of life and 

function after electroconvulsive therapy. British Journal of Psychiatry, 

1 (85), 405-409. 

McFarland, D., & Hamilton, D. (2006). Adding contextual specificity to the 

technology acceptance model. Computers in Human Behavior, 22 (3), 

427-447. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



137 

Mchomba, K. (2012). An investigation into the information needs for poverty 

eradication at Greenwell Matongo, Katutura, Windhock; in the context 

of the Millennium Development Goals. Journal for Studies in 

Humanities and Social Sciences 1(1), 75 - 92. 

Meera, S. N., Jhamtani, A., & Rao, D. U. (2006). Information and 

Communication Technology in Agricultural Development. A 

Comparative Analysis of Three Projects from India. London: Overseas 

Development Institute. 

Mertz, O., Mbow, C., Reenberg, A., & Diouf, A. (2009). Farmers Perceptions 

of Climate Change and Agricultural Adaptation Strategies in Rural 

Sahel . Environmental Management 43, 804 - 816. 

Meyer, R. L. (2015). The nature of information, and effective use of information 

in rural development. Journal of Information Research. 

Ministry of Food and Agriculture (2005). MoFA handbook on roles and 

responsibilities of MoFA staff under decentralization. Accra: Buck 

Press. 

Ministry of Food and Agriculture (2010). Agriculture in Ghana Facts and 

figures. Government of Ghana Publications, 1(2), 1-41. 

Mittal, S., & Mehar, M. (2012). How mobile phones contribute to growth of 

small farmers? Evidence from India. Quarterly Journal of International 

Agriculture, 51(892-2016-65169), 227-244. 

Mittal, S., & Mehar, M. (2016). Socio-economic factors affecting adoption of 

modern information and communication technology by farmers in India: 

Analysis using multivariate probit model. The Journal of Agricultural 

Education and Extension, 22(2), 199-212. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



138 

Mittal, S., & Tripathi, G. (2009). Role of mobile phone technology in improving 

small farm productivity. Agricultural Economics Research Review, 2 

(2), 451- 459. 

Mittal, S., Gandhi, S., & Tripathi, G. (2010). Socio-economic impact of mobile 

phones on Indian agriculture (No. 246). Working paper. 

Munya, H. (2001). Information & communication technologies for rural 

development & food security. Lessons from field experience in 

developing countries., Rome, Social Dimensions: FAO. 

Musa, N. (2011). Challenges of using ICTs to disseminate agricultural 

information to farmers in Gezira State, Sudan. International Journal of 

Sudan Research, 3 (2 ),117-490. 

Muto, M. & Yamano, T. (2009). The impact of mobile phone coverage 

expansion on market participation: Panel data evidence from Uganda. 

World Development, 37 (12), 1887–1896. 

Nanteaw, S. A., Anaglo, J. N., & Boateng, S. D. (2015). The Dyamics of 

Linkages and Innovativeness in Publicly and Privately Driven 

Agricultural Value Chain. Journal of Agricultural Exension 19(1), 1 - 

23. 

National Communication Authority (2013, November 11). Mobile voice market 

share. News Release. Retrieved from http: //www. nca.org. gh/ 

73/107/Archives.html?item=460. 

National Communication Authority (2015). Voice subscription market trends. 

News Release. Retrieved from http: // www. nca.org.gh/40/105/Market‐

Share‐Statistics.html. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



139 

Ndimbwa, T., Mwantimwa, K., & Ndumbaro, F. (2021). Channels used to 

deliver agricultural information and knowledge to smallholder farmers. 

IFLA Journal, 47(2), 153-167. 

Odhiambo, F., & CTA. (2014). Unlocking the market. Revolutionising finance 

for agri-value chains. Nairobi: ICT4AG. Retrieved from 

http://ictupdate. cta. int/Feature-Articles/Unlocking-themarket. 

Ofori, E., Sampson, G. S., & Vipham, J. (2019). The effects of agricultural 

cooperatives on smallholder livelihoods and agricultural performance in 

Cambodia. In Natural Resources Forum 43 (4), 218-229. Oxford, UK: 

Blackwell Publishing Ltd. 

Ofosu-Asare, K. (2011). Mobile Phone Revolution in Ghana's Cocoa Industry. 

International Journal of Business and Social Science, 12(13), 91 - 99. 

Ogbeide, A. O. & Ele, I. (2015). Smallholder farmers and mobile phone 

technology in Sub-Sahara agriculture. Mayfair Journal of Information 

and Technology Management in Agriculture, 1 (1), 1-19. 

Ogunniyi, M. D., & Ojebuyi, B. R. (2016). Mobile phone use for agribusiness 

by farmers in Southwest Nigeria. Journal of Agricultural Extension, 

20(2), 172–187. 

Okello, J., Kirui, O.K., Njirani, G.W. & Gitonga, Z. M. (2012). Drivers of use 

of information and communication technologies by farm households: 

The case of smallholder farmers in Kenya. Journal of Agricultural 

Science, 1 (1), 11-124. 

Okorley, E. L. (2007). An operational framework for improving decentralized 

agricultural extension: A Ghanaian case study. PhD thesis, Institute of 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



140 

Natural Resources Agricultural /Horticultural Systems and 

Management, Massey University, New Zealand. 

Oliveira, T., & Martins, M. (2011). Literature Review of Information 

Technology Adoption Models at Firm Level. Electronic Journal of 

Information, 14(1), 110-121. 

Omwansa, T. K., Waema, T. M., Chen, C., & Sullivan, N. P. (2013). The mobile 

phone as the tool to redefine savings for the poor: evidence from Kenya. 

African Journal of Science, Technology, Innovation and Development, 

5(5), 355-361. 

Overa, R., (2006). Networks, distance, and trust: Telecommunications 

development and changing trading practices in Ghana. World 

Development, 34 (7), 1301–1315. 

Patel, N., Savani, K., & Paresh, D. (2012). Authority of source effects for voice-

based agricultural information service in rural India. 

Population and Housing Census. (2010). District analytical Report. Agona East 

District: Ghana Statistical service. 

Porcari, E. (2010). Why communication and knowledge sharing in our 

megaprograms? New Media and Society, 2 (1), 21-45. 

Poulton, C., Kydd, J. & Dorward, A. (2006). Overcoming market constraints on 

pro-poor agricultural growth in sub-Saharan Africa. Development Policy 

Review, 24 (3), 243–277. 

Prahalad, C. (2004). Strategies for the buttom of the economic pyramid: India 

as a source of innovation. Reflections the Society for Organization 

Learning Journal 3(4), 6 - 17. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



141 

Qiang, C. Z, Kuek ,S. C, Dymond, A. & Esselaar, S. (2011). Mobile 

applications for agriculture and rural development ICT sector unit. 

Washington DC: World Bank. 

Qiang, C., Kuch, S., Dymond, A., & Esselaar, S. (2011). Moible Applications 

for Agriculture and Rural Development.  

Quandt, A., Salerno, J. D., Neff, J. C., Baird, T. D., Herrick, J. E., McCabe, J. 

T., ... & Hartter, J. (2020). Mobile phone use is associated with higher 

smallholder agricultural productivity in Tanzania, East Africa. PloS one, 

15(8), e0237337. 

Rafael, V. L. (2003). The cell phone and the crowd: Messianic politics in the 

contemporary Philippines. Public Culture, 15 (3), 399-425. 

Ratnadiwakara, D., De-Silva, H., & Soysa, S. (2008). Transaction costs in 

agriculture: from the planting decision to selling at the wholesale market 

A case-study on the feeder area of the Dambulla Dedicated Economic 

Centre in Sri Lanka LIRNE Asia.Razaque, A., & Sallah, M. (2013). The 

use of mobile phone among farmers for agriculture development. Int. J. 

Sci. Res, 2, 95-98. 

Reddy, P. K., & Ankaiah, R. (2005). A framework of information technology-

based agriculture information dissemination system to improve crop 

productivity. Current Science, 88(12), 1905-1913. 

Reeka, R. (2018). Challenges Associated with the Use of Mobile Phones 

Among Ugandan Coffee Farmers. 

Richardson, D., Ramirez, R. & Haq, M. (2000). Grameen Telecom's Village 

Phone Programme in rural Bangladesh: A Multi-media case study. 

Ottawa: Government of Canada. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



142 

Roberts, K. & McIntosh, G. (2012). Essential starter guide to technology 

making life easier on the farm, NSWDPI factsheet GRDC advisor and 

grower. Digitized by UCC, Library Update proceedings at Narrandera, 

Ballarat, Adelaide, Coonamble, Australia. 

Roger's, E. (2003). Diffusion of Innovation (5th ed.). New York: New York Free 

Press. 

Salia, M., Nsowah- Nuamah, N. N., & Steel, W. F. (2011). Effect of Mobile 

Phone Use on Artisanal Fishing Market Efficiency and Livelihoods in 

Ghana. The Electronic Journal on Information Systems in Developing 

Countries, 47(6), 1 - 26. 

Sardeshmukh, P. D. (2008). A global view of non-Gaussian SST variability. 

Journal Physical Oceanography, 3 (8), 639-647. 

Sarker, S., & Wells, J. D. (2003). Understanding mobile handheld device use 

and adoption. Communications of the ACM, 46, 35–40. 

Schiffman, L.G. & Kanuk, L.L. (2004). Consumer behavior (9th ed) Upper 

Saddle River, New Jersey. Prentice Hall. 

Sey, A. (2008). Mobile communication and development: A study of mobile 

phone appropriation in Ghana. PhD thesis, Annenberg School for 

Communication, University of Southern California, Los Angeles. 

Retrieved from http: //idlbnc.idrc.ca/dspace/handle/10625/37213. 

Sey, A. (2011). We use it different: making sense of trends in mobile use in 

Ghana. New Media Society (37), 1-16. 

Shadrach, B., & Summers, R. (2002). Appropriate evaluation methods for ICT 

initiatives. Information Technology in Developing Countries 12(1), 132-

145. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



143 

Sherry, J. (n.d). Mobile Phone Applications: Information Technology for 

Individuals in the Developing World. 

Simon, M. K., & Goes, J. (2013). Assumption, limitations, delimitations, and 

scope of the study (Doctoral dissertation, Dissertation and scholarly 

research: Recipes for success). Szilagyi, R., & Herdon, M. (2006). 

Computers in Agriculture and Natural Resources. Paper presented at 

4th World Congress conference. Orlando, Florida, United State of 

America. 

Szajna, B. (1994). Software evaluation and choice: Predictive evaluation of the 

technology acceptance instrument. MIS Quarterly, 18, 319–324. 

Tologbonse, D., Fashola, O., & Obadiah, M. (2008). Policy issues in meeting 

rice farmers’ agricultural information needs in Niger state. Journal 

Agricultural Extension, 12 (2), 84-94. 

Tschersich, K. (2010). How to enhance privacy and identity management for 

mobile communities: Approach and user driven concepts of the PICOS 

projects. Journal of System and Software, 4 (2), 251-261. 

URT. (2008). Budget Speech 2008/2009. Ministry of Agriculture, Food 

Security and comparative, Dar es Salam. 90. 

Vanderstoep, S. W., & Johnston, D. (2009). In Research method for everyday 

life. Blending qualitative and quantitative approaches. San Francisco: 

Willy & Sons, Inc. 

Venkatesh, V., & Davis, F. D. (2000). A theoretical extension of the technology 

acceptance model: four longitudinal field studies. Management Science, 

46, 186–204. 

 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



144 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. (2003). User 

           acceptance of information technology: Toward a unified view. 

           MIS Quarterly, 27(3), 425–478 

Verkasalo, H. (2008). Handset-based measurement of mobile service demand 

& value. Information Technology, 10 (3), 51-69. 

Vetter, T. R. (2017). Descriptive statistics: Reporting the answers to the 5    basic 

questions of who, what, why, when, where, and a sixth, so what?. 

Anesthesia & Analgesia, 125(5), 1797-1802. 

Vodafone Group & Accenture (2011). Connected agriculture: The role of 

mobile in driving efficiency and sustainability in the food and 

agriculture value chain. Newbury: Vodafone Group PLC. 

Wallsten, S.J. (2001). An econometric analysis of Telecom competition, 

privatization, and regulation in Africa and Latin America. Journal of 

Industrial Economics 49, (1), 1-19. 

Williams, E. E., & Agbo, I. S. (2013). Evaluation of the use of ICT in 

agricultural technology delivery to farmers in Ebonyi State, Nigeria. 

Journal of Information Engineering and Applications 3, (10), 18-27. 

World Bank (2007). Agriculture for development. Washington, DC. World 

Bank. Retrieved from https:// open knowledge. World bank .org/ handle/ 

10986/5990 License: CC BY 3.0 IGO. 

World Bank (2008). The World Bank and agriculture: Critical review of the 

World Bank’s world development report 2008. Washington, DC: World 

Bank. Retrieved from http: //rajpatel.org/ wp-content /uploads /2009/ 

11/ actionaid.pdf. 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



145 

WorldBank. (2008). Rising Global Interest in Farmland. Can it Yield 

Sustainable and Equitable Benefit? Washington D.C: The World Bank. 

WorldBank. (2016). World Development Report: Digital Dividend. 359. 

WorldBank. (2016). World Development Report: Digital Dividend. Washington 

DC, USA: The World Bank. 

Wu, J. H., & Wang, S. C. (2005). What drives mobile commerce? An emperical 

evaluation of the revised technology acceptance model. 

Yakubu, D. H., BAbubakar, B.Z., Atala, T.K., & Muhammed , A. (2013). Use 

of information and communication technologies among extension 

agents in Kano State, Nigeria. Journal of Agricultural Extension, 17 (1), 

162- 173. 

Yasmeen, K., Abbasian, E. & Hussain, T. (2011). Impact of educated farmer on 

agricultural product. Journal of Public Administration and Governance, 

1 (2), 2161- 7104. 

Yigezu, Y. A., Mugera, A., El-Shater, T., Aw-Hassan, A., Piggin, C., Haddad, 

A., Khalil, Y., & Loss, S. (2018). Enhancing adoption of agricultural 

technologies requiring high initial investment among smallholders. 

Technological Forecasting and Social Change, 134, 199–206. 

https://doi.org/10.1016/j.techfore.2018.06.006 

 

  

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



146 

APPENDICES 

APPENDIX A: STRUCTURED INTERVIEW SCHEDULE 

UNIVERSITY OF CAPE COAST 

DETERMINANTS OF USE OF MOBILE PHONE TO ACCESS 

AGRICULTURAL INFORMATION IN AGONA- EAST DISTRICT 

The main aim of this study is to access smallholder farmer’s use of mobile 

phone for agricultural information in Agona- East District. It is anticipated that 

the results would be use by main stakeholders in the agriculture sector of the 

district and the country at large to plan training programmes for smallholder 

farmers and formulate policies to address smallholder farmer’s use of mobile 

phone in Agona – East District. The study is being conducted in partial 

fulfilment for an award of MPhil. NGO Studies and Community Development 

at the University of Cape Coast. 

The information given would be used for the purpose it is provided only. I 

therefore appeal to you to be sincere and honest to expressing your opinion and 

suggestions as much as possible. Your confidentiality is assured. 

THANK YOU. 

Section A: Demographic Characteristics 

1. Name of interviewer: …………………………………………….. 

2. Date of interview: ………………………………………………... 

3. Name of community: ……………………………………………. 

4. Respondent’s contact number (if any): …………………………………….. 

5. Age at last birthday (Years)…………………………………………. 

6. Sex          A. Male [      ]              B. Female [      ] 

7. Marital status      A. Married   [       ]            B. Single    [       ] 
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8. How many years have you been farming? ……………………………….              

9. What is your total farm size? …………………………………………….. 

10. Do you belong to any farming group or association?   A. Yes [    ]           B. 

No [    ] 

11. Highest educational level completed (Tick one only) 

A. None [    ]     B. Primary [    ]     C. JHS [    ]    D. Secondary  [    ]    E. 

Tertiary   [    ] 

F. Other (specify). . . . . . . . . . . .. 

12. Number of years spent in school ………………………………………… 

13. What is your scale of farming? 

A. Subsistence farming [       ]                   B. Commercial farming [       ] 

14. What crops do you cultivate? 

Crop Yes No 

Tomato   

Pepper   

Onion   

Carrot   

Cucumber   

Cabbage   

Cassava   

Plantain   

Yam   

Maize   

Cocoa   

Okro   

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



148 

Garden Egg   

Cocoyam   

Palm   

Rice   

 

15. Do you use mobile phone? 

A. Yes [   ]                     B. No [    ] 

16. If yes, how many mobile phones do you have? A. One [     ]    B. Two [    ]  

C. more than two [   ] 

17. What is your reason for using more than one phone? 

............................................................................................................................. 

18. How many SIM cards do you have?.......................................................  

19. What type of mobile phone do you use?  

A. Smart phone [    ]                B. Feature phone [    ]           

20. How many years have you been using mobile phone (In years)? 

………………………… 

21. Do you have access to mobile network in your community?   A. Yes [    ]          

B. No [    ] 

22. Indicate the type of mobile network you are subscribe to? (Tick as many) 

A. MTN [   ]    B. Vodafone [   ]    C. Tigo / Airtel [    ]         D. Glo [    ]     E. 

Other………… 

23.Why do you choose the mobile network you tick above? (multiple response) 

A. They send agricultural message through (SMS, E-mail and Internet)   [       ]       

B. They have wide coverage     [       ]  

C. They have good reception    [        ] 
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D. Call tariff is affordable     [       ] 

E. Promotion from network operators      [      ] 

F. Good data service    [     ] 

G. Other (specify) ………………………………………………………. 

24.What is the quality of the reception in your community? Rank 1 to 5.    1= 

Very Bad,    2= Bad,   3= Average,   4= Good,   5= Very Good 

Network 1= Very 

Bad 

2 = Bad 3 = 

Average 

4 = Good 5 = Very 

Good 

MTN      

VODAFONE      

AIRTEL/TIGO      

GLO      

 

25. Do you have an E-mail account?           A. Yes    [     ]            B. No     [     ] 

26. If yes, do you receive agriculture information on your E-mail? 

A. Yes  [      ]                       B. No   [       ] 

27. If your answer to question 26 is Yes, what type of agriculture information 

do you receive on your E-mail?. (Tick as many) 

A. Market information     [     ]                          B. Weather information    [     ]  

C. New variety of Crops    [     ]                        D. Recommended fertilizer 

application  [    ]  

E. Disease Management on crops  [    ]              F. Pest Management     [     ] 

G. Workshop/Training    [     ]                            H. Extension Advice     [     ] 

28. Do you have a social media account?   Yes  [    ]           B. No      [      ] 

 University of Cape Coast            https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



150 

29. if Yes, what social media account are you subscribe to on your phone? (Tick 

as many) 

A. Facebook  [     ]      B. What’s up   [     ]      C. Twitter   [     ]      D. YouTube    

[     ]   E. Instagram   [     ]      F. Tango   [     ]  G. LinkedIn   [      ] 

30. Which of these social media handles to you access agriculture information 

from your phone?  (Tick as many)  

A. Facebook  [     ]      B. What’s up   [     ]      C. Twitter   [     ]      D. YouTube    

[     ] E. Instagram   [     ]      F. Tango   [     ]    G. LinkedIn   [     ]   H. None[    ] 

Objective one: To identify the level of awareness and knowledge of mobile 

phone use in obtaining agriculture information in the district. 

Indicate in one of the boxes a tick (√) to show the extent to which you agree to 

the statements below using the following guide. 1= Strongly Disagree (SD), 

2= Disagree(D), 3= Moderate (M), 4= Agree(A) and 5= Strongly Agree 

(SA). 

Awareness of the use of mobile phone to obtain agriculture information 

S/N STATEMEMT SD D M A SA 

a. I am aware that mobile phone can be used to 

check market prices. 

     

b I am aware that mobile phone can be used to 

check weather information 

     

c I am aware that mobile phone can be used to 

check the price of agriculture inputs 

     

d I am aware that mobile phone can be used to 

check where agriculture inputs are 

(Availability) 
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e I am aware that mobile phone can be used to 

access extension services 

     

f I am aware that mobile phone can be used to 

take photos   on the field 

     

g I am aware that mobile phone can be used to 

take and record videos (disease, pest and 

experiment on the field) 

     

h I am aware mobile phone can be used to 

upload and sell commodity online 

     

i I am aware that mobile phone can be used as 

calculator to calculate price of commodities 

at the market 

     

 

Knowledge of the use of mobile phone to obtain agriculture information 

Indicate in one of the boxes a tick (√) to show the extent to which you agree to 

the statements below using the following guide. 1= Strongly Disagree (SD), 

2= Disagree(D), 3= Moderate (M), 4= Agree(A) and 5= Strongly Agree 

(SA). 

S/N STATEMEMT SD D M A SA 

a. I know how to use mobile phone to check 

market prices. 

     

b I know how to use mobile phone to check 

weather information 

     

c I know how to use mobile phone to check the 

price of agriculture inputs 
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d I know how to use mobile phone to check 

where agriculture inputs are (Availability) 

     

e I know how to use mobile phone to access 

extension services 

     

f I know to use mobile phone to take photos on 

the field 

     

g I know how to use mobile phone to take and 

record videos (disease, pest and experiment 

on the field) 

     

h I know how to use mobile phone to upload 

and sell commodity online 

     

i I know to use mobile phone as calculator to 

calculate price of commodities at the market 

     

 

Objective Two: To identify the benefit farmers get from using mobile 

phone to access agriculture information in the district. 

Indicate in one of the boxes a tick (√) to show the extent to which you agree to 

the statements below using the following guide. 1= Very Low Benefit (VLB), 

2= Low Benefit (LB), 3= Moderate Benefit (MB), 4= High Benefit (HB), 5= 

Very High Benefit (VHB) 

33. What are the perceived benefit smallholder farmers derive from using 

mobile phone? 

S/N STATEMEMT VLB LB MB HB VHB 

a. Get better connected to markets      

b. Get connected to weather information      
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c. Get better prices of crops      

d. Increase yield of crops      

e. Reduced transaction cost      

f. Facilitate access financial services. 

Eg mobile money transactions  

     

g. Easy to connect to other farmers for 

more information about farming. 

     

h. Easy access to other value chain 

actors 

     

i. Reduced travel cost      

j Increased income      

k Coordinate access to agriculture input      

l Obtain extension advice      

m Access to agriculture inputs 

information 

     

n Access to agronomic information      

 

Objective three: To examine the extent and level of use of mobile phone 

services for agriculture information. 

Indicate in one of the boxes a tick (√) to show the extent to which you agree to 

the statements below using the following guide. 1= Very Low (VL), 2= Low 

(L), 3= Moderate (M), 4= High, 5= Very High (VH) 

34. What is your level of mobile phone use for agriculture information 

S/N STATEMEMT VL L M H VH 
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a. Text / SMS      

b. Voice calling      

c. Sending money      

d. Access internet      

e. Buying internet data      

f. Extension advice      

g. Agriculture inputs      

h. Marketing of commodity      

i. Receiving money      

j. Buying credit      

k Payment of utilities (light, water, DSTV 

bills) 

     

l Upload and sell commodities online      

 

Objective four: To examine the predictors between background 

characteristics of farmers, attributes of the innovation and extent use of 

mobile phone services for agriculture information. 

Indicate in one of the boxes a tick (√) to show the extent to which you agree to 

the statements below using the following guide. 1= Very Low (VL), 2= 

Low(L), 3= Moderate (M), 4= High(H) and 5= Very High (VH). 

35. What influence you to use mobile phone for agriculture information? 

Perceived Ubiquity 

S/N STATEMEMT VL L M H VH 
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a. As a farmer, mobile phone provides 

communication and information 

accessibility anytime and anywhere. 

     

b. As a farmer, mobile phone provides me 

network accessibility anywhere, anytime. 

     

c. As a farmer, I frequently use mobile phone 

for farming purposes? 

     

Perceived Reachability 

a. I feel more connected to people around me 

because of my use of mobile phone as a 

farmer. 

     

b. People around me think that I should have 

mobile phone so that they can communicate 

to me anytime, anywhere. 

     

c. People frequently contact/call me on my job 

because of the use of mobile phone. 

     

d. I receive a lot of incoming contacts/calls 

from other people 

     

Job Relevance 

a. As a farmer, my use of mobile phone in 

farming activity is very high. 

     

b. As a farmer, usage of mobile phone is 

relevant to my farming activities. 

     

 Perceived Ease of Use      
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a. I find it easy to get mobile phone to do what 

I want it to do as a farmer. 

     

b. I find mobile phone easy to use as a farmer      

c My interaction with mobile phone is 

understandable as a farmer. 

     

d. Learning to operate mobile phone is easy for 

me as a farmer 

     

e As a farmer, I find mobile phone as flexible 

to interact with 

     

Perceived Usefulness  

a. Using mobile phone as a farmer enables me 

to accomplish tasks more quickly. 

     

b. Using mobile phone as a farmer helps 

increase my productivity. 

     

c. As a farmer, I find mobile phone useful in 

my farming activities. 

     

d. Using mobile phone has improved my farm 

performance. 

     

Behavioral Intention 

a. Assuming I have access to mobile phone, I 

intend to use it for my farming activities. 

     

b. Given that I had access to mobile phone, I 

predict that I will use it for farming 

activities. 
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Objective five: To determine the challenges affecting mobile phone 

ownership and use by farmers in the district.  

Indicate in one of the boxes a tick (√) to show the extent to which you agree to 

the statements below using the following guide.  

1= Strongly Disagree (SD), 2= Disagree(D), 3= Moderate (M), 4= Agree(A) 

and 5= Strongly Agree (SA). 

36. What challenges affect you in the course of using mobile phone? 

S/N STATEMEMT SD D M A SA 

a Poor network service      

b Not familiar with the keys      

c Difficulty in texting message      

d Unable to read message/ language barrier       

e Financial constraint in buying credit card      

f High cost of call Tariff      

g Electricity for charging phones      

h High cost of mobile phone      
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APPENDIX b: TABLE FOR DETERMINING SAMPLE SIZE FROM A 

GIVEN POPULATION 
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